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FOREST SURVEY FIELD INSTRUCTIONS 
OREGON AND WASHINGTON 

INTRODUCTION 

General Information 

The orest Survey carries on a comprehensive and continuing in- 

ventory of the forest resources of the United States as authorized by 

Congress in the McSweeney- McNary Forest Research Act of May 1928 and 

subsequent amendments. Its objectives are to provide up -to -date in- 

formation on forest land area; timber volume, growth, and mortality; 

timber cut; potential productivity of forest land; and forest owner- 

ship. The interpretation of these facts provides the basis for plan- 

ning the management and development of the Nation's forest resources. 

The findings of Forest Survey inventories are published as statistical 

and analytical reports of the forest resources of counties, States, 

regions and the Nation. 

The instructions, definitions, procedures, and classifications con- 

tained in this manual are those used to locate, establish, and measure 

Forest Survey field plots to obtain the information to meet Forest Sur- 

vey objectives. They represent modifications of previous procedures 

and adoption of new ones to meet the requirements of the revised. Forest 

Survey Handbook dated April 1960. 

Survey Plan in Brief 

The survey sampling plan makes use of double sampling procedure. 

The basic sample consists of field plots located on a systematic grid. 

3.4 miles squat The field plots are supplemented by a systematic 

grid of photo plots. Prior to field work all photo plots and field 

plot locations are examined on aerial photos and classified into one 

of three land -use classes; nonforest, noncommercial forest, or com- 

mercial forest land; and also into broad volume strata. 

The field plots are then located, established, and measured in the 

field. These plots provide a check on the accuracy of the photo inter- 

pretation of land -use class and are combined with the photo plots to 

provide an adjusted estimate of the proportion of area by land -use class- 

es. The field plots will also provide data on ownership, forest type, 

stocking etc., for use in subdividing the adjusted gross commercial 

forest land area into area by ownership class; forest type, stand -size 

class, stocking class, age class, area condition class, and treatment 

class. Tree measurement data obtained on the field plots will be ex- 

panded to obtain estimates of volume, growth, and mortality by species 

and size class, as well as by ownership, forest type, etc. 



Because of the large expansion factors involved, all plot work 
MUST be carefully and accurately performed. 

Field Organization 

Field work is directed by a field supervisor and party chiefs. 
The field supervisor is responsible for the coordination of effort 
of all field parties and assigns work areas and shifts crews be- 
tween field parties as necessary to meet work schedules. With the 
assistance of party chiefs he makes frequent inspections of the work 
of the field crews and assists in on- the -job training to see that in- 
structions are uniformly and consistently interpreted and followed by 
all crews. He also collects ownership, timber cut, and other data as 
needed. 

The party chief directs the day -to -day work of a field party of 
two or three 2 -man crews working in the same area. He is responsible 
for the efficient operation of the crews as a group. This includes 
general planning, accuracy and efficiency of the work, and selection 
of field headquarters. He also assists the field supervisor in train- 
ing crews, obtaining ownership data, and in editing and checking field 
plot records. In addition, he may serve as a crew chief of a 2 -man 
crew establishing plots. 

Field plot work is done by 2 -man crews because of safety consider- 
ations. Each field crew consists of a crew chief and an assistant. 
The crew chief directs the work of the crew and is responsible for . 
accurate and efficient work. He is also responsible for seeing that 
the crew has the proper equipment, maps, photographs, field forms, and 

. 

supplies before beginning each day's work. 

In the course of tallying field plots there will be frequent 
opportunities for contacts with landowners and others interested in 
the work being done. As a matter of courtesy and information crew 
members should contact any field offices having jurisdiction over or 
interest in lands on which work is being done. Crew members are ex- 
pected to act courteously and diplomatically in all their contacts 
with the public and other agencies. It is particularly important 
that field crews work carefully and cause no property damage. Advance 
permission to enter properties is not ordinarily obtained, but it is 

always advisable to ask permission whenever possible to do so. Per- 
mission must be obtained before entering restricted areas on military 
bases and other defense installations. 

There are a number of privately owned and maintained logging 
roads in the region built for the exclusive hauling of logs by high- 
speed trucks of extra heavy weight and width. Obtain company per- 
mission before driving on these roads. Drive with extreme caution on 
these roads. 
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FIELD PLOT PROCEDURE 

Description of the Plot 

Each field plot location is pin pricked on aerial photographs. 

These photos are then used in the field to locate the plot at the 

place pricked on the photo. 

Each field plot consists of 10 sample points distributed over 

an acre as shown in Figure 1. 
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At each plot, sample point #1 is located at the point pricked on 
the aerial photo. Each field plot is carefully located and marked on 
the ground so that it can be relocated and remeasured for subsequent 
reinventories. These remeasurements will provide valuable information 
on trends in growth, mortality, and stocking, as well as providing new 
inventory data. All sample points of the field plot are marked by 
wire pins and the pins at points 1 and 4 are referenced to nearby trees. 

At each of the 10 sample points the variable radius concept of 
sampling proportional to tree basal area is used. That is, the larg- 
er a tree is the further it can be from the plot point and still be 
tallied. An angle gauge is used tö- select trees to be tallied.. In 
addition to providing volume information, the trees tallied are also 
used to determine forest type, stand -size class, and stocking in terms 
of proportion of growing space occupied by all live trees and by de- 
sirable, acceptable, and undesirable trees. 

Locating The Field Plot on The Ground 

Field crews will be furnished with maps, aerial photos, and a 
plot list showing the plot number, photo number, and geographic loca- 
tion of each sample plot. Plot locations are marked and numbered on 
the maps. On the aerial photos the plot location is pinpricked and 
circled. The plot number is marked on the back of the photo near the 
circled pinprick. 

The maps are used in traveling to the general vicinity of the 
plot. The aerial photos are used to locate the plot as pricked on the 
photo. The crew will seek a point on the ground in the general plot 
vicinity which can be readily identified on both the ground and the 
photo. This point should not be more than 10 chains from the point 
pricked on the photo. However, a point more than 10 chains distant, 
if clearly identifiable, is preferable to one closer if the identifi- 
cation of the closer point is uncertain. 

Crews should note on the back of the photo any distinctive cult- 
ural or topographic feature which will help in relocating the field 
plots. Distances from key road, trail, or stream intersections, and 
changes since photography such as cutting and roads should be noted 
where these will be of material aid in avoiding confusion and loss of 
time in relocation. 

Having arrived at such a point field crews will proceed as follows 

1. Determine local photo scale --Photo scale is determined from 
the relation between ground and photo distances. Ground dis- 
tances can be obtained from maps, from land lines visible on 
photos, or by actually measuring the distance on the ground 
between two points which are easily located on the photo. 
Photo scale can then be obtained by two simple methods. 
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Method A. --By trial and error, fit a multiple -scale rule 

to lines on the photo whose length is known on the ground . 

or on a map, to find that photo scale which most nearly 

gives the same length of line, or distance between points. 

In using this method the ground or map distance must be 

in the same units as are used on the multiple scale, 

usually chains. Use the map chainage scale on Timber 

Survey Aid #14 to measure map distances. Roads, fence 

lines, and cutting boundaries which are on section, quar- 

ter section, or forty lines and are thus known to be 80, 

40, or 20 chains apart can be used for obtaining ground 

distance. These lines should be at about the same eleva- 

tion as the RP and plot. If such lines are not available 

it may be necessary to measure the distance between two 

objects on the ground which are also visible on the photo. 

If this is the case, lines shorter than 10 chains should 

be avoided if possible. 

Method B.-- Measure the distance between two points both 

on the map and photo in inches and compute the scale 

from the formula: 

Photo scale Map Dist. X map Scale Recip. 

reciprocal Photo Distance 

Example: Photo distance between two points = 4.95 inches. 

Map distance between same two points = 1.50 inches. 

Map scale reciprocal = 63,360 

Photo scale reciprocal 1.50 x 63.360 - 19,200 
4.95 

Photo scale is 1:19,200. Round to nearest 500 for using 

photo chainage scale, and record it on the back of the 

photo. 

Some common map scale reciprocals are: 

Scale Reciprocal 

1/2" = 1 mile 126,720 

1" = 1 mile 63,360 

2" = 1 mile 31,680 

4" = 1 mile 15,840 

For best results this method requires good maps. The 

poorer the maps the poorer the estimate of scale. 
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2. Determine true azimuth on the photo --In order to determine 
the true azimuth between two points on the photo it is neces- 
sary to first know the true azimuth of some base line on the 
photos. Generally in developed areas, roads, fence lines, or 

cutting boundaries following section or forty lines will show 
on the photo. These usually run in cardinal directions and 
will serve as base lines. However, if any doubt as to their 
true azimuth exists it should be checked on the ground before 
use as a base line. In areas where such lines do not show 
on the photo, a base line can be quickly established by taking 
a compass shot between two objects or along some line visible 
on both the photo and the ground. 

3. Select RP tree -- Select a tree distinctive on both the photo 
and ground. Under the stereoscope carefully prick its crown 
on the photo and circle and label it RP on the back of the 
photo. E.g. 0 RP. Also record the RP tree species and d.b.h. 
on the back of the photo and on the plot record sheet. This 
will be the Reference Point or RP which marks the beginning 
of the compass course to the plot. Since this RP tree is a 

critical item in the relocation of the sample plots, it 

should, if possible, be one not likely to die or be cut with- 
in the next 10 years. Where a suitable reference tree is not 
available another object may serve as an RP, e.g., a distinct- 
ive fence corner, building corner, etc. If such is used in- 
dicate this on the photo and plot card and clearly describe 
it. 

4. Determine azimuth and distance from RP to plot location- - 
With the azimuth of a base line known from step 2 determine 
the azimuth to the nearest degree from the RP to the plot as 

follows: 

a. Extend a line drawn between the RP and pricked . 
plot location until it intersects the extension 
of the base line. 

b. Lay the center of the circular protractor over 
the intersection of these two lines and turn it 

so that the azimuth of the base line lies over 
this line. 

Read the azimuth of the line from the RP to the 
plot directly off the protractor. 

Using the local photo scale determined in step 1 and the photo - 
scale rule determine the distance from the RP as pricked on 
the photo to the pricked plot location to the nearest one -half 
chain. 
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Record the distance and azimuth on the back of the photo 

and on the plot record sheet along with the compass declina- 

tion used.. 

5. Mark RP tree --Bark blaze the RP tree at eye level on the sides 

facing possible avenues of approach. Nail an aluminum plot 

tag on the RP tree below stump height. Using a ball point pen 

scribe the RP information on the tag. Enter the symbol "RP ", 

plot number, azimuth from RP tree to plot to nearest degree, 

and measured distance to nearest 1/2 chain. 

Example, RP 

#020 
320° 

92 chs. 

6. Proceed from RP to plot --Chain from the RP to the pricked 

plot location along the azimuth and for the distance record- 

ed. Bark blaze trees at frequent intervals along the course 

of travel to aid in rerunning the compass course when re- 

locating the plot but do not blaze any tree on the plot acre. 

The center of sample point 1 will be at the exact end of the 

course from the RP unless examination of the photo and ground 

indicates an obvious error. In such case the location will be 

moved to place it in the correct spot and so noted on the plot 

tally sheet and on the back of the photo. 

If after chaining to the plot the plot area is found to 

fall in an area where felling and yarding is taking place do 

not establish the plot. Return to the area and establish the 

plot after logging is complete. 

Check of Photo Interpretation of Field Plot 

Before actually establishing and marking the field plot on the 

ground it is necessary to verify the PI classification for the plot. 

This classification was based on the land -use class in which point 1 

falls, and is shown on the field plot list. Using the definitions 

which follow, the field crew must decide if point I was correctly 

classified on the photos and if not why not, and so indicate in the 

spaces provided on the plot sheet. 

The d-1 ;ïiiti,D is of ld:id -use class alt:r: 

Forest land --Land at least 10 percent stocked by forest 

trees, or formerly having such tree cover, and not current- 

ly developed for nonforest use. Does not include lands 

currently developed for nonforest uses such as urban or 

thickly settled residential or resort areas, city parks, 

orchards, improved roads, or pasture lands improved by such 

measures as seeding or irrigation. 
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The minimum area for classification of forest land or subclasses 
of forest land, is 1 acre. Roadside streamside and shelterbelt 
strips of timber must be at least 126 feet wide t:o duality as forest 
land. Unimproved roads and trails, streams, and clearings in forest 
areas shall be classed as forest land if less than 120 feet wide. 

1. Commercial forest land. -- Forest land which is producing or 
capable of producing crops of industrial wood and not with- 
drawn from timber utilization. Industrial wood includes com- 
mercial roundwood products such as sawlogs and pulpwood but ex- 
cludes fuelwood and fence posts. Includes both accessible and 
inaccessible areas, and both operable and currently inoperable 
areas. Not included are forest lands legally withdrawn from 
timber use such as parks; forest areas where topography or 
watershed considerations are likely to indefinitely prevent 
management for timber production; and forested lands devoted 
to nonforest uses such as urban development. 

2. Noncommercial forest land.- -This includes two classes of non- 
commercial forest land, unproductive and productive. 

Unproductive noncommercial forest land is forest land in- 
capable of yielding crops of industrial wood because of 
adverse site conditions. This includes sterile or poor- 
ly drained forest land which produces stunted and de- 
formed trees; subalpine forests at the upper limits of 
tree growth; steep rocky areas with cliffs, ledges, talus 
slopes making harvest of trees difficult or impossible. 

Productive noncommercial forest land is public forest 
land withdrawn from commercial timber use through stat- 
ute or administrative regulation. This includes public 
lands suitable for growing crops of industrial wood but 
legally reserved exclusively for other "forest" uses such 
as parks, wilderness areas, campgrounds, roadside strips, 
and municipal watersheds. It is recognized that addi- 
tional forest lands, both public and private, are current- 
ly used for purposes other than timber production but un- 
less reserved by specific legal action such lands are to 
be classed as commercial forest land. Usually withdrawn 
forest land will have been excluded from the sample and 
no field plots located thereon. 

Nonforest land. --Land not qualifying as forest land. Includes 
land that has never supported forest growth; land once forest 
land but now developed for nonforest use such as crops, pasture, 
residential areas. Areas of water less than 40 acres in size or 
less than 1/8 mile in width will also be classified as nonforest. 
Areas of water larger than this are excluded from the gross area 
of the inventory unit. 
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Using these definitions as guide lines determine the land -use 

class for plot point 1. Unless the PI classification is clearly in 

error it will be considered. correct. 

Record the results of the field check of the PI in the space pro- 

vided in item (45) on the back of the plot record sheet. If the field 

land -use class differs from the PI class indicate why and explain brief- 

ly. 

Example: PI calls land -use class commercial forest 

land. Field calls land -use class nonforest 

because of urban development not recognized 

on the photos. Record as follows on back of 

plot record sheet: 

(45) -Field Check of PI 

Commercial forest land Noncommercial forest: land 

Field Agrees with PI rn 
Field disagrees with PI 

Changes since 
photograph 

Wrong 
classification 

Nonforest 

Land 
clear- 
ing 

LID 

Urban 
Develop- 
ment 

Road 
Constr- 
uction 

I 1 

Stream and 
other natural 
changes 

ED 

Other 

ÌJ 
Seeds 
and 
saps 
not 
seen 

Non- 
stocked. 

not 
recog. 

°' 

Non- ' 

comm. 

not 
recog. 

Pl 

Urban 'or 
Agri. 
not 
recog. 

Other 

._.i 

Explanation: Housing development in this area with large lots and 

many trees left standing. Shadows and tree crowns hid houses on the 

photos in plot area. 

Moving Field Plots 

Only those field plots which have been classified as commercial 

forest land will be established. However, some of these plots fall so 

close to the boundary between commercial forest land and nonforest or 

noncommercial forest land that the 10 sample points will straddle two 

different land -use classes. 
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Example: 

Nonforest land. Commercial forest land 

/ .: 
, _. 

Plot point 1 

Most of these plots will be recognized in the office photo inter- 
pretation classification and the photo interpreter will have made a 
note on the back of the photo indicating the direction and distance the 
plot is to be moved if the field check shows the PI to be correct. In 

such cases the field plot will be moved as indicated by the photo in- 
terpreter so that the acre samples on the ground will be entirely in 
commercial forest land. 

There may however, be some additional plots that fall into this 
category because of changes in land -use boundaries or failure in PI to 

recognize such boundaries. The field crews will also move sample point 
#1 of these plots in cardinal directions or 45° variations therefrom by 
1/2 -chain increments until the acre around the plot is entirely in com- 
mercial forest land. Indicate the distance and direction moved on the 
back of the photos with a note. 

In certain instances a plot may fall in an area of commercial 
forest land so near the minimum width that the normal plot orientation 
would put plot sample points outside the commercial forest land area. 
These plots may be oriented -so that the azimuth from plot sample point 
1 to 2 is 45 °, 90° or 315 °. Select the first azimuth clockwise from 
North which allows the greatest number of sample points to fall on com- 

mercial forest land. 

For any plot that is oriented on an azimuth other than North re- 
cord the corrected azimuth by a note on the back of the photo and on the 
back of the plot record sheet in the blank space in item (7). 

Marking Sample Points 

Mark the center of sample point 1 for all plots that are to be es- 
tablished by inserting a wire pin in the ground leaving about 5 inches 
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of the pin, bent in a loop, exposed. Pile rocks around the pin in ex- 

posed areas. Tie a piece of plastic flagging onto the pin to increase 

its visibility. Reference this center pin by bark blazing two live 

reference trees at right angles to each other and near the pin. Nail 

an aluminum plot tag below stump height on each reference tree facing 

the center pin. With a ball point pen or nail scribe the plot end 

point number on the tag, e.g. 060 -1. Reference trees should be at 

least poletimber size and not likely to die or be cut before plot re- 

measurement. Record on the plot record sheet for each reference tree 

its species, diameter, distance from center pin, and the true azimuth 

from the tree to the pin. 

Plot Measurements 

After establishing and referencing sample point 1 take the meas- 

urements and record the required data on the Sample Plot Record. The 

numbered sections which follow refer to the similarly numbered items 

on the Sample Plot Record. The code numbers for items of information 

that are to be coded on the Sample Plot Record are underlined for 

clarity in the following instructions: 

Print all entries neatly and legibly. Do not 

write extraneous information in columns used . 

for coded information. Make all explanatory 

notes in the blank columns of the Sample Plot 

Record following the regularly recorded data. 

(1) Plot number 
digit code. 
back of the 
plot and on 

each crew. 
plot 10, is 

-- Record the plot number as a three - 

The plot number will be found on the 

photo near the pinhole that marks the 

the plot lists and maps furnished 

Example: Plot 110, is coded as 110, 

coded as 010. 

(2) County. -- Record as a two -digit code: 

Washington 

01 Adams 14 Grays Harbor 27 Pierce 

02 Asotin 15 Island 28 San Juan 

03 Benton 16 Jefferson 29 Skagit 

04 Chelan 17 King 30 Skamania 

05 Clallam 18 Kitsap 31 Snohomish 

06 Clark 19 Kittitas 32 Spokane 

07 Columbia 20 Klickitat 33 Stevens 

08 Cowlitz 21 Lewis 34 Thurston 

09 Douglas 22 Lincoln 35 Waukiakum 

10 Ferry 23 Mason 36 Walla Walla 

11 Franklin 24 Okanogan 37 Whatcom 

12 Garfield. 25 Pacific 38 Whitman 

13 Grant 26 Pend Oreille 39 Yakima 
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40 Baker 
41 Benton 
42 Clackamas 
43 Clatsop 

Columbia 
Coos 
Crook 
Curry 
Deschutes 
Douglas 
Gilliam 
Grant 

44 

45 

46 

47 

48 

49 

50 

51 

Oregon 

52 Harney 
53'" Hood River 
54- Jackson 
55 Jefferson 
56 Josephine 
57 Klamath 
58 Lake 
59 Lane 
60 Lincoln 
61 Linn 
62 Malheur 
63 Marion 

California 

64' Morrow 
65 Mültnomah 
66' Polk 
67 

' 
Sherman 

68 'Tillamook 

69 Uniatilla 

70 Union 
`'71 'Wallowa 

Wasco 
73 Washington 
74 _:Wheeler 

75 Yamhill 

81 Del Norte 82 Siskiyou 

(3) Inventory unit or working- circle. -- Record as a two -digit 
code. Enter code as shown on the plot list for the Forest 
Survey inventory unit. 

(4) Block or volume stratum. -- Record as a one_ digit code the vol- 
ume stratum for the plot as indicated 'ón the plot list. 

(5) 

Volume Stratum One 
Volume Stratum Two 
Volume Stratum Three 
Volume Stratum Four 
Volume Stratum Five 

Owner. -- Record as a two -digit code as indicated on 
Plot List, otherwise leave blank. When left blank 
field this item will be entered in the' office from 
studies. 

Code Ownership 

the Sample 
in the 

ownership 

01 National forest available 
02 National parks and national monuments reserved 
03- Indian tribal and allotted lands 
021- Public Domain Lands 
05 BLM, O&C and Coos Bay Wagon Road Lands 
06 Other Federal 
07 National forest reserved (wild, wilderness, and 

primitive areas) 
08 Other Federal reserved 
11 State 

-12- 
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Code Ownership 

17 State lands reserved 

21 County 
22 County reserved 
23 Municipal 
27 Municipal reserved 
30 Private 
35 Forest industry lands; pulp and paper producers 
36 Forest industry lands; lumber producers 

37 Forest industry lands; other wood -products pro - 
ducers:of commercial importance 

41 Farmer -owned lands (lands owned by operators of 

farms) 
51 Miscellaneous private lands other than forest in- 

dustry or farmer -owned lands. 

(6) Photo number. -- Record project symbol, roll number and number 

of photo on which the plot is located. 

Example: D2R -6 -24 

T. R. and sec. -- Record location of plot by township, range, 

and section from plot map or plot list. 

(7) Location data. -- (Backside of plot sheet) 

Plot RP: SP Record species of plot reference tree 

(RP tree) 

DBH Record diameter of plot reference tree 

(RP tree) 

AZ Record true azimuth to nearest degree from 

plot RP to sample point 1 

Dist. .Record distance to nearest 1/2 chain from 

RP tree to center pin of sample point 1 

Pt. 1 & 4 ref: SP Record species of each reference tree 

for the point 
DBH Record the diameter of each reference 

tree 
AZ Record true azimuth to the nearest 

degree from each reference tree to 

the point center pin 

Dist. Record horizontal distance to nearest 
1/2 foot from each reference tree 

to point center pin 
BAF Record the basal area factor of the 

prism or angle gauge used 
80 BAF - Douglas -fir subregion 

50 BAF - Ponderosa pine subregion 
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Average Magnetic Declination 

1 

Decl. Record local declination used to run 
course from RP to plot point 1 and 
between plot points. The follow- 
ing is a list of the average mag- 
netic declination that are to be 
used by counties for Oregon and 
Washington. 

by Counties for Oregon and Washington 
Oregon 

County Decl. County Decl. 

Baker 20 Lake 21 

Benton 202 Lane 202 
Clackamas 21 Lincoln 21 

Clatsop 22 Linn 202 
Columbia 22 Malheur 19 
Coos 20 Marion 21 

Curry 20 Morrow 202 
Deschutes 21 Multnomah 21 

Crook 202 Polk 21 

Douglas 20 Sherman 202 
Gilliam 202 Tillamook 22 

Grant 20 Umatilla 202 
Harney 20 Union 20 

Hood River 21 Wallowa 20 

Jackson 20 Wasco 202 
Jefferson 21 Washington 212 
Josephine 20 Wheeler 202 
Klamath 20 Yamhill 21 

Washington 
Adams 212 Lewis 22 
Asotin 202 Lincoln 23 
Benton 21 Mason 222 
Chelan 222 Okanogan 222 
Clallam 23 Pacific 22 
Clark 212 Pend Oreille 222 
Columbia 202 Pierce 22 
Cowlitz 22 San Juan 232 
Douglas 222 Skagit 23 
Ferry 222 . Skamania 21 
Franklin 212 Snohomish 222 
Garfield 21 Spokane 212 
Grant 21- Stevens 222 
Grays Harbor 222 Thurston 222 
Island 23 Wahkiakum 22 
Jefferson 23 Walla Walla 21 
King 22 Whatcom 232 
Kitsap 222 Whitman 21 
Kittitas 212 Yakima 212 
Klickitat 21 
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(8) Point number. -- Record the point number for each point as 

tally is started. When tally is completed draw a line 

under the last tree tallied across the entire width of the 

plot sheet. For blank points or points with only 1 tree 

tallied always leave 2 spaces. 

(9) Tree number. -- Record tree number in sequence beginning with 

tree number 1 on sample point 1 and continuing for all the 

trees on the remaining sample points of the plot. 

At each sample point record in sequence clockwise 

from North all live trees 1.0" d.b.h, and larger; all 

mortality trees 5.0" d.b.h. and larger; and all salvable 

dead trees 11.0" d.b.h. and larger, which are "IN" by the 

angle gauge or prism. (See item (13) Tree Class, page 19 

for definitions of mortality and salvable dead trees and 

Appendix pages A -4 to A -7 for instructions on use of angle 

gauge and prism). 

Forked trees --Trees forking 6 feet or more above 

ground level will be treated as single trees. For 

trees forking below 6 feet each fork will be con- 

sidered as an individual tree and will be deter- 

mined as on or off the plot at a point 42 feet above 

the base of the fork. 

(10) Species. -- Record as a two -digit code. 

Commercial Species 

Douglas -fir - Redwood Cedar - Larch 

01 Douglas -fir 
05 Redwood 

Pines 

11 Ponderosa pine 
12 Jeffrey pine 
13 Sugar pine 
14 Western white pine 
15 Lodgepole pine 
21 Coulter pine 
23 Digger pine 

24 Knobcone pine 
26 Whitebark pine 
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51 Incense -cedar 

52 Alaska -cedar 
53 Port -Orford -cedar 

54 Western redcedar 
55 Western larch 
56 Subalpine larch 

Other Softwoods 

63 Western juniper 

Hardwoods 

71 Red alder 

72 Oregon ash 

73 Quaking aspen 

74 Birch 



True Firs 75 

76 

Black cottonwood 
Bigleaf maple 

31 White fir 81 Calif. black oak 
32 Calif. & Shasta red fir 82 Calif. live oak 
33 Grand fir. 83 Calif. white oak 
34 Pacific silver fir 84 Canyon live oak 
35 Noble fir 86 Oregon white oak 
36 Subalpine fir 87 Tanoak 

91 Calif, laurel 
Spruce Hemlock 93 Golden chinkapin 

94 Pacific madrone 
41 Engelmann spruce 
42 Sitka spruce 
47 Mountain hemlock 
48 Western hemlock 

Noncommercial Species 

62 Pacific yew 92 Cascara buckthorn 
77 Willow 95 Pacific dogwood 

98 All other hardwoods 

(11) D.B.H. (1 /10 inch). -- Record as a four -digit code. Breast 
height is 4.5 feet above ground level on the uphill side. 
For all trees 5.0" d.b.h. and larger mark this breast height 
on the side of the tree facing the sample point center with 
an aluminum nail. D.b.h, will he measured directly above the 
nail with a diameter tape to the nearest 1 /10 -inch for all 
trees 5.0" d.b.h. +. A 10.5" d.b.h. tree will be recorded 
as 0105, a 6.5" d.b.h. tree as 0065. 

For all trees 1.0" - 4.9" d.b.h. mark breast height on 
the side of the tree facing the sample point center with a 
single horizontal axe cut through the cambium. D.b.h. will 
be measured directly above the cut with a diameter tape to 
the nearest two -inch class. The diameter of trees 1.0" - 

2.9" d.b.h. will be coded 0020 and the diameter of trees 
3.0" - 4.9" d.b.h. will be coded 0040. 

Forked trees --Trees forking 6 feet or more above 
ground level will be marked and measured the same 
as all single stem trees. For trees forking below 
6 feet each fork will be treated as an individual 
tree. D.b.h. will be measured and marked 42 feet 
above the fork. This will also be the point for 
taking the angle gauge or prism reading to deter- 
mine if the fork is in or out of the plot. Forks 
which are "OUT" will not be tallied. 
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(12) Percent sound. -- Record as a two -digit code. Percent sound 

is the complement of visible defect percent. (100 percent 

minus visible defect percent), 

Deductions for visible defect resulting from disease or 

deformities are figured as a percent of the volume of the en- 

tire merchantable stem. The volume of the merchantable stem 

of a sawtimber tree is from the stump to a top diameter which 

is 50 percent of the top diameter of the first 16 -foot log, 

but not less than 8 inches d.i.b. For pole timber trees the 

merchantable stem is from stump to a top 4- inches d.i.b. 

Trees estimated to be 100 percent defective are coded 00, 

while those estimated to be 100 percent sound are coded 99. 

For determining board -foot defect the minimum sawlog for 

softwoods is 16 feet long with a small end diameter inside 

bark of at least 8 inches; for hardwoods it is 8 feet long 

with a small end diameter inside bark of at least 10 inches. 

A log having less than one -third sound volume is a cull 

log and its entire volume deducted. The percent of volume to 

deduct is determined from the applicable table page A -11. 

For all logs which are cull or missing enter "8" in the 
appropriate log position in column (23). When making deduct- 

ions for fractional portions of logs enter an explanatory 

note (-2 butt, -4 second log, etc.) in the blank columns on 

the right -hand portion of the plot record sheet. 

Estimate and record the percent sound at the time of 

death for all 5 -year mortality trees (Tree Class 7). Trees 

less than 25 percent sound at the time of death are not con- 

sidered mortality and are not tallied on the plot record 

sheet. 

Estimate and record the percent sound at the present 

time for all salvable dead trees (Tree Class 8). The same 

tree may be entered twice on the plot card using the same 

tree number if it qualifies as both a mortality and salvable 

dead tree. Example. Percent sound may be estimated and re- 

corded as 90 percent as a mortality tree and 50 percent as a 

salvable dead tree. 

Use the following procedures as a basis for determining 

visible cull deductions 

Procedures for Deducting for Visible Defect 

Visible defect can be separated into two major categories (A) in- 

terior defect caused by fungus diseases and (B) defect caused by 
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deformities such as missing tops, fire scars, forks, lightning scars, 
serious crooks, frost cracks, wind cracks, etc. 

A. Deducting for disease defect. -- Disease defects such as butt 
rot, heart rot, trunk rot, and top rot cause extensive volume 
loss in trees west of the Cascades and in higher elevations 
east of the Cascades. It is important that the field crew be- 
come familiar with the important fungus diseases which infect 
major species. 

The guides included in the Appendix pages A -9 and A -10 
will help in making volume deductions for decay caused by 
some of the more important fungus diseases of the Pacific 
Northwest. These guides are based on visible indicators, be- 
cause field crews need make deductions only for visible defect. 
A broad factor will later be applied to total volumes by species 
and diameter class of each inventory unit to adjust for hidden 
defect. Deductions for rot discovered when boring trees for 
radial growth or age should not be made in the field unless an 
external indicator accompanies the rot. Where such rot is en- 
countered, make a careful examination for the presence of in- 
dicators. 

B. Deducting for deformity defects. -- Visible defect resulting 
from deformities such as missing tops, fire scars, forks, 
lightning scars, serious crooks, frost cracks and wind cracks 
can cause extensive volume loss. It is important that each 
field crew becomes familiar with these deformities and that 
each tree is checked. 

Make no deductions for crook or sweep unless the crook is 
so sharp and short that the bucking crew would actually have 
to eliminate a short section of the stem. 

When estimating volume loss due to visible defect use the 
following procedure: 

Softwood Sawtimber Trees 

1. Determine number of 16 -foot logs to merchantable top. 
2. Divide each affected log into 4 sections and each 

section into 4 quarters lengthwise. 
3. Determine how many of the 16 possible sections must 

be eliminated to compensate for the deformity or 
disease. 

4. Multiply the fractional loss by the applicable percent 
from the proper table "Percentage distribution of 
total tree volume by logs" page A -11 and round to the 
nearest percent. Example: 2 quarters of the basal 
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section and 1 quarter of the second section are 

missing because of a fire scar on the butt log of 

a 4 log tree, the percent of visible defect would 

he 3/16 x 41 = 7.6 or ,8%. Percent sound = 100 -8 

or 92. 

Hardwood Sawtimber Trees and all Poletimber Trees 

1. Determine height in feet to merchantable top. 

2. Divide merchantable height into 8 -foot sections. 

3. Divide each affected 8 -foot section into 4 quarters 

lengthwise. 
4. Determine how many of the 4 possible quarters must 

be eliminated to compensate for the deformity or 

disease. 
5. Multiply the fractional loss by the applicable percent 

from the table "Percentage distribution of total 

tree volume by 8 -foot logs ". 

Example 2 quarters of the basal 8 -foot section 

and 1 quarter of the top 8 -foot section of a pole 

with five 8 -foot sections are cull. The percent of 

visible defect would be 1/2 x 28 = 14 

1/4 x 12 = 3 

Total visible defect = 17% 

Percent sound = 100 -17 or 83 

(13) Tree class -- Record as a one -digit code for each tree tallied. 

Tree class is a classification of trees based on their present 

utility and quality and whether alive or dead. 

A. Live Trees 

Live trees are divided into two major classes, grow- 

ing stock and nongrowing stock or undesirable trees 

Growing stock trees --Live trees of commercial species 

that are now or may be expected to become suitable for 

use as industrial wood, i.e., sawlogs and pulpwood but 

excluding fuelwood and fenceposts. Growing stock trees 

must meet the following requirements as to the proportion 

of their :volume in sound useable material. 

Sawtimber trees (11.0" + d.b.h.)- -More than 25 percent 

of merchantable board -foot volume in sound useable 

material. 

Poletimber trees (5.0 -10.9" d.b.h.)- -More than 50 per- 

cent of cubic -foot volume in sound useable material and 

expected to grow into growing stock sawtimber trees. 
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Code 1 

Seedling -sapling trees (Less than 5.0" d.b.h.) --No per- 
cent sound estimated, but must be of commercial species 
with no diseases, defects, deformities, or other char- 
acteristics which are likely to keep them from becoming 
growing stock poletimber trees. 

Growing stock trees are divided into two classes, de- 
sirable and acceptable. 

Desirable trees -- Growing stock trees that meet all of the 
following restrictive requirements: 

Sawtimber trees (11.0" d.b.h. +) 

Species - Any commercial species except hardwoods on con- 
ifer sites. 

Quality 

1. Less than 10 percent deduction for visible defect 
--20 percent for old- growth trees in the Douglas - 
fir subregion --from all causes, including rot, 
sweep, crook, forks, fire scars, etc. 

2. Well- formed central bole with no forks below the 
merchantable top and with not more than, 15° lean. 

Vigor 

1. No stem or crown diseases, or insect infestations, 
which threaten the future quality or vigor of 
surrounding trees. 

Healthy, vigorous, well- formed crowns occupying 
30 percent or more of stem length, equivalent to 
Keen class B or better; life expectancy more than 
10 years. 

3. Dominant or codominant crown class, occasionally 
understory tree if vigorous and receiving light 
from above. 

Poletimber -and seedling -sapling trees: (trees 10.9" d..b.h. 
and less) 

Species - Any commercial species except hardwoods on con- 
ifer sites. 
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Code 4 

Code 2 

Quality 

1. No evidence of defect, injury or deformity which 

would prevent the tree from meeting the speci- 

fications for a desirable tree at maturity. 

2. Well -foamed central bole, without crooks or forks, 

and with not more than 15° lean. 

Vigor 

1. No stem or crown diseases, or insect infestations. 

2. Vigorous, healthy crown, occupying 30 percent or 

more of stem length, equivalent to Keen class B 

or better. 

3. Dominant or codominant crown class, occasionally 

understory tree if vigorous and receiving light 

from above. 

Acceptable trees. -- Growing stock trees that fail to meet 

one or more of the restrictive requirements for desirable 

trees. 

Undesirable trees.- -Live trees which fail to meet speci- 

fications for growing stock. Undesirable trees are 

further subdivided into two classes, sound cull and 

rotten cull trees. 

Sound cull trees- -Live trees which fail to meet the 

specifications for growing stock trees because of non- 

commercial species or volume loss due primarily to de- 

formities, roughness, or other factors, but excluding 

rot. 

Noncommercial species are 

1. Willow (Sal4ix spp.) 

2. Dogwood (Cornus spp.) 
3. Cascara buckthorn' (Rhamus purshiana) 

4. Hazel (Corylus spp.) 

5. Pacific yew (Taxus brevifolia) 
6. Cherry (Prunus sp.) 

7. Vine maple (Acer circinatum) 
8. Hawthorne (Crataegus spp.) 

9. Douglas or Rocky Mtn. Maple (Acer glabrum var.) 

10. Mountain mahoganies (Cercocarpus spp.) 
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Code 3 

Code 7 

Code 8 

Rotten cull trees- -Live trees of commercial species 

which fail to meet the specifications for growing 
stock trees because of volume loss due primarily to rot. 

B. Dead Trees 

Mortality trees- -Trees over 5.0" d.b.h. which have died 

within the past 5 years due to natural causes. Trees 

estimated to have died from logging injuries (uprooting, 
trunk gouges, broken tops) within a year after logging 
will not be tallied as mortality trees. These are 

accounted for in logging residue studies. 

As a guide for estimating 5 -year mortality use the 
aid "Deterioration Characteristics Useful in Post- Dating 
Tree Mortality in Western Oregon Timber Trees ", included 
in the Appendix page A -12. Trees estimated to be cull 
(Tree Class 2 or 3) at time of death should not be re- 

corded as mortality trees. 

Salvable dead trees --All dead standing and down trees 
11.0" d.b.h. or larger which now contain 25 percent or 
more merchantable volume board measure. Do not include 
or tally trees cut and left in the woods as a result of 

logging. 

Note The same tree may be entered twice on the 
plot record sheet with the same tree numbers, 
if it qualifies as both a mortality and 
salvable dead tree. 

Definition of Crown Class and Tree Categories 

Crown class. A designation of trees in a forest with crowns of similar 
development and occupying similar positions in the crown cover. Differ- 
entiation into crown classes is intended for application in even -aged 
stands and within the small even -aged groups in which the trees in an 

uneven -aged stand are often arranged. The following four crown classes 
are commonly recognized, 

A. Dominant. Trees with crowns extending above the general level 
of the crown cover and receiving full light from above and 
partly from the side; larger than the average trees in the 

stand, and with crowns well developed but possibly somewhat 
crowded on the sides. 

B. Codominant. Trees with crowns forming the general level of 
the crown cover and receiving full light from above, but com- 
paratively little from the sides; usually with medium -sized 
crowns more or less crowded on the sides. 
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C. Intermediate. Trees shorter than those in the two preceding 

classes, but with crowns either below or extending into the 

crown cover formed by codominant and dominant trees, receiving 

a little direct light from above, but none from the sides; 

usually with small crowns considerably crowded on the sides. 

D. Overtopped. Trees with crowns entirely below the general level 

of the crown cover receiving no direct light either from a- 

bove or from the sides. Syn. Suppressed. 

In multiple -aged stands or even -aged stands with understory trees 

of younger age classes, direct applipation of the above definitions is 

often difficult. The classification into intermediate and suppressed 

crown classes is intended to include primarily those trees seriously 

affected by or succumbing to direct competition with adjacent trees. 

These are the trees that would definitely be removed in an improvement 

cut. Therefore, the following tree categories are added to make classi- 

fication possible for most situations encountered in this region. 

E. Open grown trees, are found mostly as pioneers on hot, dry, 

shallow ridges in conjunction with juniper in the pine sub- 

region or as the initial reproduction in poorly stocked de- 

forested areas (burns or abandoned fields). They are char- 

acterized by great taper and poor quality because of limbiness, 

and may become "wolf trees" as the surrounding area becomes 

more fully stocked. 

F. Understory trees, such as younger hemlock or cedar under an 

overstory of Douglas -fir, may be very thrifty with fair to 

good growth even though completely overtopped. Also trees in 

multiple -aged stands or even -aged stands with upper story 

breaking up may contain trees that are considerably below the 

general level of the upper crown and yet are receiving con- 

siderable light from above and more or less from the sides. 

The trees described in this paragraph would consist of the 

part of the stand that might be reserved for future growth 

following an improvement cut. 

G. Understory cull trees, are trees of the species listed (page 

21) that are called noncommercial because of lack of industrial 

demand. Their form, size, and distribution is such that they 

have no commercial importance. 

(14) Age group. -- Record as a two -digit code for all trees tallied 

on the plot. 

00 Dead trees 03 40 -60 years 

O1 Less than 20 years 04 60 -80 years 

02 20 -40 years 05 80 -100 years 
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06 100 -120 years 
07 120 -140 years 
08 140 -160 years 

09 160 -180 years 
10 180 years and older 

Determine age group by boring representative trees as 
necessary. 

(15) Cause of death. -- Record as a one -digit code for all trees 
tallied, 

0 All live trees (Tree Classes 1, 2, 3, and 4) 

1 Insect killed trees 
2 Disease killed trees 
3 Fire killed trees 
4 Other cause of death, including weather, suppression, 

etc., where known. 
5 Unknown 
6 Animal 
8 All salvable dead trees (Tree Class 8) 

Record only the principal cause of death. For example, a 
tree with root rot which is windthrown would be recorded 
as cause of death 4 because weather (wind) is the principal 
cause of death. 

(16) Tree condition. -- Record as a two -digit code for all trees 
1.0 "+ d.b.h. If more than one condition applies enter the 
most critical condition from a management standpoint and 
indicate the lesser condition (in writing) in the blank 
columns on the right side of plot record sheet. 

00 Tree dead (Tree Class 7 and 8 trees) 
99 No damaging agent 

Insect Infested 

O1 Bank beetles 
02 Defoliators 

Disease Infected 

10 White pine blister rust canker on main stem 
11 White pine blister rust canker on branches only 
12 Other rust cankers on main stem 
13 Other rust cankers on branches only 
14 Conks on bole or limbs 
15 Light mistletoe - scattered mistletoe confined to branches 

of lower 1/3 of crown, no witches -broom present. 
16 Medium mistletoe - mistletoe scattered throughout entire 

crown and/or witches -broom restricted to one branch. 
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17 Heavy mistletoe - mistletoe too numerous to count through- 

out entire crown, and /or witches -broom present on two 

or more branches, or pronounced deformation of stem due 
to mistletoe. 

18 Root rot 
19 Other disease or rot 

Animal Damage 

20 Porcupine damage on limbs only 
21 Porcupine damage - trunk less than half girdled 
22 Porcupine damage - trunk more than half girdled. 
23 Bear damage - bark shredded on half or less of cir- 

cumference 

24 Bear damage - bark shredded on more than half of cir- 

cumference 
25 Beaver damage - tree half or less girdled 
26 Beaver damage - tree more than half girdled 

Mechanical Damage 

30 Fire scar 
31 Top out 
32 Lightning struck 
33 Logging damage 
34 Winter injury - includes frost cracks and snow damage 

35 Natural mechanical injury - damage to trees caused by 
adjacent trees falling or whipping in the wind 

Natural Deformities or Restrictions 

40 Forked top or multiple stem 
41 Top dead or dying (spike top) 

42 Deformed top above merchantable height 
43 Deformed stem within merchantable height 
44 Suppressed tree - overtopped tree with crown entirely 
® below the general level of the crown cover and re- 

ceiving no direct light from above 
45 Understory tree - such as younger hemlock or cedar under 

an overstory of Douglas -fir or red alder. May be very 

thrifty with fair to good growth even though completely 
overtopped 

46 Wolf tree 

(17) Total height- feet. -- Record as a three -digit code. Measure the 

total height of all normally formed trees of commercial species 

(Tree Classes 1 and 4) 5.0" d.b.h. and larger tallied on sample 

points 1, 2, and 3. Normally formed means a central bole free 
from deformities in softwood trees and the characteristic 
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deliquescent appearance in hardwood trees. Do not take heights 

on forked trees. Tree with broken or dead tops or with forked 
tops are excluded. When total height is taken on a dominant 

tree, it can also serve as a site tree if bored for total age. 

(18) Bark thickness. -- Record bark thickness for all trees sampled 

for total height (See item 17). Measure bark thickness at 

breast height on the side of the tree facing plot center and 

record to the nearest 1/20 inch (.05). Record species as a 

two -digit code, d.b.h. as four -digit code, and single bark 
thickness as a three -digit code. For example, a bark thick- 
ness of 1.95" would be coded 195. 

Measuring Bark Thickness 

1. Cut a narrow vertical notch through the bark to the 
solid wood. 

2. Put a diameter tape around the tree over the top of 
the chopped area in the same manner as taking a 

regular d.b.h. measurement. 

3. With a scale measure the distance from the diameter 
tape to the solid wood. 

(19) Site tree. - -A site tree measurement is required for each plot. 

Measure the height and determine the age of a dominant 
tree on the plot if available. A tree selected for total 
height measurement (see plot item 17) can be used if suitable. 

If there is no suitable site tree tallied on the plot select 

a dominant tree within the sample acre. 

Enter the species, height and age to nearest year of the 

site tree in the space provided. If the site tree is also 

a tally tree on the plot, enter the words "Site Tree" in the 

blank columns near the right edge of the plot record sheet. 
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Preferred Site Tree Species by Type 

Type 1st Choice 2nd Choice 3rd Choice 

Douglas -fir Douglas -fir Western hemlock 
Hemlock Western hemlock Douglas -fir 

Sitka spruce Sitka spruce Western hemlock Douglas -fir 

Ponderosa pine Ponderosa pine Douglas -fir 
White fir 
( Abies concolor) 

White pine White pine Douglas -fir Western hemlock 

Lodgepole pine Lodgepole pine 

Western larch Douglas -fir Ponderosa pine 
White fir 
(Abies concolor) 

Fir -Mtn.Hemlock Western hemlock Douglas -fir 
Predominant 
species 

Grand fir Douglas -fir 

Western hemlock 
or Ponderosa 
pine 

Predominant 
species 

White fir 
(Abies concolor) Abies concolor Douglas -fir Ponderosa pine 

Cedars Douglas -fir Western hemlock 
Predominant 
species 

Hardwoods Red alder 
Douglas -fir or 

western hemlock 
Predominant 
species 

(20) Site index. - -Record as a four -digit code for each plot. The 

first two digits will indicate the species of the site tree 

recorded in (19). Use the regular species codes for site 

tree species as follows: 

01 Douglas -fir 31 White fir (Abies concolor) 

11 Ponderosa pine 42 Sitka spruce 

14 Western white pine 47 Western hemlock 

15 Lodgepole pine 71 Red alder 

The last two digits of the code will be the site index 

as indicated by the site index tables for the site tree in- 

formation recorded in (19). Site index will be recorded 

with the last zero dropped. 

Example: Douglas -fir site tree - site index 210 would 

be coded 0121. 

Red alder site tree - site index 60 would be 

coded 7106. 

Use the site index tables in the Appendix pages A -14 to A -19 

to determine site index. 
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For species other than those listed leave site index 
(20) blank in the field. 

(21) Cubic -foot site class. -- Record as a one -digit code for each 
plot. 

The cubic -foot site classes are: 

Site Class A - capable of producing 120 or more cubic feet 
per acre annually. 

Site Class B - capable of producing 85 to 120 cubic feet per 
acre annually. 

Site Class C - capable of producing 50 to 85 cubic feet per 
acre annually. 

Site Class D - capable of producing less than 50 cubic feet 
per acre annually. 

Determine the cubic -foot site class for each plot. Classify 
site index (20) into a cubic -foot site class by using the 
following table: 

Cubic -foot Site Classes 
Site Tree 
Species 

A 
Code 1 

B 

Code 2 
C 

Code . 
D 

Code 4 

Douglas -fir 130 -210 

Site Indices 
110 -120 

Included 
80 -100 Less than 80 

Sitka spruce and 
western hemlock 110 -200 90 -100 60 -80 Less than 60 
Western white pine 70 -80 50 -60 30 -40 Less than 30 
Ponderosa pine 120 -160 100 -110 80 -90 Less than 80 
Lodgepole pine 70 40 -60 30 -40 Less than 30 
White fir 
(Abies concolor) 60 -90 50 30 -40 Less than 30 
Red alder 110 -120 80 -100 70 Less than 70 

Leave this item blank in the field if the site tree species 
is other than those listed above. 

(22) Radial growth. -- Record to the nearest 1 /20th,(.05) inch as a 
three -digit code. Measure the past 10 years' radial growth 
of wood on increment cores taken from all growing stock trees 
(Tree Classes 1 and 4) 5.0" d.b.h. and larger on sample points 
1, 2, 3. 
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Bore the growth sample trees at breast height on the 

side facing the sample point. Break off bark and cambium 

and count back 10 years from the last complete summerwood 

ring. Measure this distance to the nearest 1 /20th (.05) 

inch. Record 1.05 inches as 105; 0.65 inches as 065, etc. 

(23) Log grade by log position. -- Record log grade by log position 

as a one -digit code for each log in growing stock softwood . 

sawtimber tree (Tree Class 1 and 4 trees) recorded on plot 

sample points 1, 2 and 3. Logs in hardwood sawtimber trees 

will not be graded because there are no regionally accepted 

log grades. 

Grade only the logs in the central bole and the largest 

fork of forked trees. 

Use the official log grades established by the Forest 

Service included in the Appendix page A -20 for determining 

log grades by species. 

(24) Point summary.- -After all trees 1.0" d.b.h. and larger have 

been tallied for the volume sample at a point, complete the 

area sample point summary. The desired condition is to have 

each point stocked with two trees. Complete this section in 

the following manner. 

A. Check all live trees tallied, 7.0" d.b.h. and larger, 

for the two most dominant trees on the point. Dominance 

will be judged in terms of tree size and position of 

crown; usually the largest trees are the most dominant. 

B. Complete columns A, B, C, D and E for these two trees. 

1. Column A is the same as column 10. 

2. Column B is coded as follows depending on the d.b.h. 

listed in column 11. 

1 Trees 0 -4.9" d.b.h. 
2 Trees 5.0- 10.9" d.b.h. 
3 Trees 11.0-20,9" d.b.h. 
4 Trees 21.0" d.b.h. and larger 

3. Column C, Tree Class, the-same as column 13. 

4. Column D, Age group, is the same as column 14. 

5. Column E, kind of stocking, is coded as follows de- 

pending on the tree recorded in column 13. 
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Code Kind of Stocking (Code in Column 13) 

01 Desirable growing stock tree (1) 

02 Sound cull tree (2) 

03 Rotten cull tree (3) 

04 Acceptable growing stock tree (4) 

C. If less than two live trees are tallied for the point, 
check the following fixed radius plots for live trees to 

bring the point total up to two. Check for and record 
the largest size trees first. 

Tree size Plot Radius 
Westside 

2 years to 4.9" d.b.h. 6.08' 
5.0" d.b.h. to 6.9" d.b.h. 6.45' 

Eastside 

2 years to 4.9" d.b.h. 6.08' 
5.0" d.b.h. to 6.9" d.b.h. 8.30' 

Complete columns A, B, C, D and E for any trees tallied . 
from the fixed plots. 

D. If there are no trees tallied for the point from either 
the fixed plots or the variable radius plot check an 
8.3 -foot radius plot for the following: 

Code Kind of Stocking 

09 More than half the plot covered by shrubs or other 
inhibiting vegetation so dense that it would prevent 
natural regeneration or interfere with artificial 
regeneration. Observations on adjacent areas or on 
similar areas should be used in developing guides 
to determine the inhibiting effect of low vegetation. 

10 More than half the plot covered by slash sufficient 
to inhibit vegetation. 

11 More than half of the plot bare but stockable and 
not overtopped by the crown of an adjacent tree or 
trees overhanging more than half the area of the plot. 

12 More than half of the plot bare but stockable and 
more than half of the plot area overtopped by the 

crown of adjacent tree or trees. Record data on 

-30- 



species, size class and tree class of the over- 

topping tree in that order in the blank columns 

near the right edge of the plot tally sheet. 

13 More than half the plot bare but not stockable be- 

cause of rock, roads, water etc. 

Leave columns A -D blank for kinds of stocking codes 

09 through 13. 

E. Point summary item (F) overstocking. -- Record for the point 

as a one -digit code. 

Code Condition 

1 Not overstocked 
0 Overstocked 

A point will be considered overstocked if it has 4 or 

more live trees of commercial species over 2 years old 

on the variable radius and fixed radius plots for that 

point. For the fixed radius plot consider all live trees 
of commercial species present not just the trees tallied. 

F. Fixed plot tally. --At each sample point, tally up to and 

including 4 additional trees found on the fixed radius 

plots and not previously tallied for the area sample. Be- 

ginning with the largest tree first, record tree species, 

d.b.h. and tree class in that order in the three blank 

columns on the right -hand side of the Sample Plot Record. 
For trees 5.0 -6.9" d.b.h. record the diameter to near- 

est 0.1 inch. For trees less than 5.0" tally d.b.h. by 

the following classes: 

2 years old to 0.9" d.b.h. 
1.0"-2.9" d.b.h. 
3.0"-4.9" d.b.h. 

Tally d.b.h. as 0010 

Tally d.b.h. as 0020 

Tally d.b.h. as 0040 

Establishing and Measuring Sample Points 2 -10 

Establish sample points 2 -10 in sequence and complete all measure- 
ments at each point in the same manner as described for sample point 1, 

EXCEPT that reference trees will be established at point 4 only. 

As shown in Fig. 1, Diagram of Forest Survey Field Plot, sample 

points 2, 3, and 4 are at 60 -foot intervals due North (0 °) from sample 

point 1. Sample points 5, 6, and 7 are 60 feet apart in a line 60 feet 

East of points 1 -4, and points 8, 9, and 10 are 60 feet apart in a line 

60 feet West of points 1 -4. 
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Plot Summary 

After completing the tally for all ten points complete the follow- 
ing plot summary items. 

Stocking Summary 

(25) Desirable trees. -- Record the percent of desirable tree stock- 
ing for the plot. Sum the number of code 01 entries in column 
(E) for the plot and multiply by 5. 

(26) Acceptable trees. -- Record the percent of acceptable tree stock- 

ing for the plot. Sum the number of code 04 entries in column 
(E) for the plot and multiply by 5. 

(27) Total growing stock. -- Record the sum of items (25) and (26). 

(28) Undesirable trees. -- Record the percent of undesirable tree 
stocking for the plot. Sum the number of code 02 and 03 

entries in column (E) for the plot and multiply by 5. 

(29) Total live trees. -- Record the sum of items (27) and (28). 

(30) Inhibiting vegetation. -- Record the percent of growing space 
occupied by inhibiting vegetation for the plot. Sum the 
number of code 09 entries in column (E) for the plot and multiply 
by 10. 

(31) Inhibiting slash. -- Record the percent of growing space occu- 
pied by inhibiting slash for the plot. Sum the number of 
code 10 entries in column (E) for the plot and multiply by 10. 

(32) Bare but stockable - not overtopped. -- Record the percent of 
growing space bare but stockable for the plot. Sum the num- 
ber of code 11 entries in column (E) for the plot and multiply 
this number by 10 to obtain percent of stocking. 

(33) Bare - overtopped. -- Record the percent of growing space bare 
but overtopped for the plot. Sum the number of code 12 
entries in column (E) for the plot and multiply by 10. 

(34) Bare - not stockable. -- Record the percent of growing space 
bare but not stockable for the plot. Sum the number of code 
13 entries in column (E) for the plot and multiply by 10. 

(85) Stocking - desirable. -- Record as a one -digit code the per- 
cent of stocking shown for desirable trees in item (25). 
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Code Stocking percentage 

Less than 10 percent 
10 to 19 

20 to 29 

30 to 39 

40 to 49 

50 to 59 

60 to 69 

70 to 79 

80 to 89 

90 to 100 

(36) Growing stock. -- Record as a one -digit code the percent of 
stocking shown for growing stock in item (27). Use the 
same codes for percent of stocking as in item (35). 
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(37) Live trees. -- Record as a one -digit code the percent of stock- 

ing shown for live trees in item (29). Use the same codes 

for percent of stocking as in item (35). 

(38) Seed source and seed bed. --Rate only if desirable tree stock- 

ing (item 25) is less than 40%. 

Seed source. -- Record as a one -digit code. The following 

tables show the maximum acceptable distances from the center 

of the plot to suitable seed source. Areas failing to meet 

these standards will be rated inadequate. 

GUIDE FOR RATING SEED SOURCE 

DOUGLAS -FIR, HEMLOCK -SITKA SPRUCE, WESTERN LARCH, 
TRUE FIR MOUNTAIN HEMLOCK 

Use for sugar- western white pine type 
when above types predominate in stand 

Timber edge Number standard seed trees with - 

in a given number of tree hts.1/ Tall tbr. Short tbr. 

150' + 

(Seed brg. 

size but 

less than 
150' tall) 

0 -1 

tree 
height 

1 -2 
tree 

height 

2 -3 
tree 
height 

3 -4 

tree 
height 

(chains) 
26 -40 

(chains) 

16 -25 

(number) 

1 

(number) 

2 -4 

(number) 
5 -13 

(number) 
14 -40 

1/ A standard seed tree must be at least 12" d.b.h. if 

hemlock, cedar, or spruce; or 18" d.b.h. if other 

species including Douglas -fir, and must have 1/6 or 

more of its total height in live crown. 

PONDEROSA PINE - LODGEPOLE PINE 

Use ponderosa pine guide for sugar- western white pine 

type when ponderosa pine predominates in stand. 

All sites 

Dbh of 
seed tree 

Maximum dist. from seed tree for 

Ponderosa pine Lodgepole 

" -10" 

12 " -16" 40 feet 

18 " -24" 50 feet 

26" & up 70 feet 

Two or more trees 
within 1 tree 

height of plot 

Timber edge Within 2 tree heights 
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Record. seed source as a one -digit code as follows: 

Code 

1 Adequate seed source 
0 Inadequate seed source 

Record seed bed as a one -digit code as follows: 

Code 

1 Seed bed favorable. Item (25) less than 40 
percent and item (32) 40 percent or more. 

0 Seed bed unfavorable because of current ground 
cover conditions such as acceptable trees, cull 
trees, inhibiting vegetation, inhibiting slash, 
bare but overtopped or because of unfavorable 
soil conditions due to exposure, impaction, 
lack of drainage or bare but not stockable con - 
dition. 

Item (25) less than 40 percent 
Item (32) less than 40 percent 

(39) Area condition class. -- Record as a one -digit code. 

Area condition classes represent a classification of 
commercial forest land based upon stocking by desirable trees 
and 

. other conditions affecting current and prospective timber 
growth. 

Determine area condition class using the data from items 
(25) through (34). 

Code Area Condition Class 

1 Class 1 - Areas 70 percent or more stocked with 
desirable trees. 

Item 25 - 70 or more percent 

2 Class 2 - Areas 40 to 70 percent stocked with de- 
sirable trees with less than 30 percent of the 
area controlled by cull trees and inhibiting vege- 
tation or surface conditions that will prevent 
occupancy by desirable trees. 

Item 25 - 40 to 65 percent 
Sum of items 26, 28, 30, 31, 33 and 34 - Less 
than 30 percent 
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3 Class 3 - Areas 40 to 70 percent stocked with de- 

sirable trees and with more than 30 percent of 

the area controlled by cull trees and inhibiting 

vegetation or surface conditions that will pre- 

vent occupancy by desirable trees. 

Item 25 - 40 to 65 percent 
Sum of items 26, 28, 30, 31 33 and 34 - 

more than 30 percent. 

4 Class 4 - Areas less than 40 percent stocked with 

desirable trees and with adequate seed source 

and seed bed favorable to natural restocking. 

Item 25 - Less than 40 percent 

Item 3$ - Both seed bed and seed source 

coded 1 

5 Class 5 - Areas less than 40 percent stocked with 

desirable trees and with inadequate seed source 

and /or seed bed unfavorable to natural restocking. 

Item 25 - Less than 40 percent 
Item 3$ - Seed source or seed bed or both 

coded 0 

(40) Overstocking. -- Record overstocking for the plot as a one - 

digit code using the data from column (F). The sample acre 

will be classed as being overstocked if more than half of 

the sample points are called overstocked. 

Code 

1 Area not overstocked. Five or more points of the 

point summary column (F) coded as 1. 

Area overstocked. Six or more points of the point 

summary column (F) coded as O. 

(41) Species type. -- Record as a three -digit code. The first digit 

is local type prefix and the last two digits the species type. 

The species type refers to the sample acre only. 

Code Local type prefix condition 

1 Partial cut sawtimber stands -- Sawtimber stands 

which have had 10 percent or more of their 

original stand volume removed by cutting. 

Check the sample acre for stumps, if there is 

a ratio of 1 stump or more of equivalent size 

to 9 standing trees the area is partially cut. 
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6 Nonstocked areas --Areas less than 10 percent 
stocked. by growing stock trees (Item 27). 

0 All other stands. 

Local type species. -- Determine species type by using all trees 
tallied in column (A) of the point summary (Item 24). The 
species which predominates will be the species type. Where 
hardwoods singly or in combination make up more than 50 per- 
cent of the stocking call the type according to the predomi- 
nant hardwood species. The species type codes are: 

Douglas -fir - Redwood Cedar - Larch 

01 Douglas -fir 
05 Redwood 

Pines 

11 Ponderosa pine 
12 Jeffrey pine 
13 Sugar pine 
14 Western white pine 
15 Lodgepole pine 
21 Coulter pine 
23 Digger pine 
24 Knobcone pine 
26 Whitebark pine 

True Firs 

31 White fir 
32 California red fir and 

Shasta red fir 
33 Grand fir 
34 Pacific silver fir 
35 Noble fir 
36 Subalpine fir 

Spruce - Hemlock 

41 Engelmann spruce 
42 Sitka spruce 
47 Mountain hemlock 
48 Western hemlock 

51 Incense -cedar 
52 Alaska -cedar 
53 Port -Orford -cedar 
54 Western redcedar 
55 Western larch 
56 Subalpine larch 

Other Softwoods 

63 Western juniper 

Hardwoods 

71 

72 

73 

74 

75 

76 

81 

82 

83 

84 

86 

87 

91 

93 

94 

Red alder 
Oregon ash 
Quaking aspen 
Birch 
Black cottonwood 
Bigleaf maple 
California black oak 
California live oak 
California white oak 
Canyon live oak 
Oregon white oak 
Tanoak 
California laurel 
Golden chinkapin 
Pacific Madrone 

For nonstocked areas, areas with less than 10 percent stock- 
ing of growing stock trees (Item 27) indicate the reason for 
the area being nonstocked in place of the species code. 
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Code Nonstocked Class 

61 Area clear -cut within the last 5 years 

62 Area clear -cut over 5 years ago 

63 Area deforested by fire 
64 Area deforested by insects 

65 Area deforested by wind 

(42) Stand -size class. -- Record as a one -digit code. Use the size - 

class data for growing stock trees, tree class 1 and 4 trees, 

tallied in the column B point summary (Item 24) to determine 

stand -size class using the following definitions. 

Code Stand -Size Class 

1 Seedling and sapling stands. --At least 10 percent 

stocked by growing stock trees, Item 27, with more 

than half of this stocking in seedling and sapling 

size trees, size -class 1 trees, Item 24 B. 

3 

Poletimber stands. --At least 10 percent stocked by 

growing stock trees, Item 27, with half or more of 

this stocking in sawtimber and poletimber size trees, 

size -class 2, 3 and 4 trees, with poletimber trees. 

size -class 2 trees, predominating, Item 24 B. 

Sawtimber stands. --At least 10 percent stocked by 

growing stock trees, Item 27, with half or more of 

this stocking in sawtimber and poletimber -size trees, 

size -class 2, 3 and 4 trees, with sawtimber -size 

trees,size -class 3 and 4 trees, predominating, 

Item 24 B. 

Small sawtimber stand. -- Sawtimber stands with 

the majority of the sawtimber stocking in size - 

class 3 trees. 

Large sawtimber stand. -- Sawtimber stands with 

the majority of the sawtimber stocking in size - 

class 4 trees, 

Note: Where two or more size classes have 

equal proportions of the stocking, the 

larger size class will take precedence. 

6 Nonstocked areas. --Areas with less than 10 percent 

stocking of growing stock trees (Item 27). 

(43) Stand -age group. -- Record as a two -digit code. Record the age 
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group code from column D which contains 70 percent or more 
of the growing stock trees (Classes 1 and 4). Where no age 
group contains 70 percent or more of the growing stock trees, 
stand age will be classes as mixed age using the following 
codes: 

Code Stand -Age Group 

12 Mixed Age - no trees over 100 years 
13 Mixed Age - including trees over 100 years old 
60 Nonstocked Area - areas with less than 10 percent 

stocking of growing stock trees (Item 27). 

(44) Treatment class. -- Record as a one -digit code. 

Treatment classes represent a classification of forest land 
in terms of cultural measures required to increase harvest 
yields of desirable trees. 

Determine treatment class using the following guide: 

-38- 



GUIDE FOR DETERMINING TREATMENT CLASS 

Code 

_Treat- 

ment 
Class 

Percent 
Desir- 
able 
Stock- 
ing 
Item 25 

Stand Age (Item 43) 

Special 
Considerations 

Westside Eastside 

Even Age Mixed Age Even Age Mixed Age 

1 

No 

Treat- 
ment 

70% or 
more 

60 yrs. 

and over 
100 yrs. 

or more 

80 years 
and over 

100 yrs. 

or more None 

Less 
than 60 

years 
Less than 
100 years 

Less 
than 80 

years 
Less than 
100 years 

Not 
overstocked 
(Item 40) 

40 -70% 
60 yrs. 

and over 
100 yrs. 

or more 
80 yrs. 

and over 

100 yrs. 

or more None 

Less 
than 
40% 

Any Age 

Seed bed and 

seed source 
adequate(Item 
38 Code 1) 
Seed bed in- 
adequate Item 
34 -60% or more 

2 
Stand 
Im- 

prove- 
ment 

70% or 
more 

Less 
than 60 
years 

Less than 
100 years 

Less 
than 80 

years 
Less than 
100 yrs. 

Overstocked 
(Item 40) 

40 -70% 

Less 
than 60 

years 
Less than 
100 yrs, 

Less 
than 80 
years 

Less than 

100 yrs. None 

3 Re- 

gener- 
ation 

Less 
than 
40% 

Any Age 

Seed bed and /o 

seed source in 

adequate (Item 

38 Code 0) and 

Item (34) 55% 

or less 

r 
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Editing the Sample Plot Record. 

Upon completing the plot work and before leaving the plot, field 
crews should carefully check the plot sheet, using the following guide: 

1. All entries neat and legible. 

2. All spaces requiring an entry are filled. 

3. The number of digits for coded entries is the same as the 
number of "x's" shown. 

4. Plot reference data is complete and correct. 

5. Radial growth data is entered for all Tree Class 1 and 4 trees 
5.0" d.b.h. and larger on sample points 1, 2, and 3. 

6. Log grade data is entered for all Tree Class 1 and 4 trees 11.0" 
d.b.h. and larger on sample points 1, 2, and 3. 

7. All sawtimber trees with Percent Sound entry less than 25 are 
coded Tree Class 2 or 3. 

8. All poletimber trees with Percent Sound entry less than 50 are 
coded Tree Class 2 or 3. 

9. For the first poletimber and first sawtimber tree in Tree 
Classes 1 and 4 of each species there is a total height entry 
(Item 17) and a corresponding Bark Thickness entry (Item 18). 

10. Cause of death for salvable dead trees (Tree Class 8) is Code 
8. 

11. All entries other than 99 in Percent Sound column (Item 12), 
have an explanation of the'deduction made. 
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SAFETY 

Personnel working on the field phases of the Forest Survey are 

subject to many safety hazards. Each person should always be conscious 

of these hazards and do his best to avoid accidents. 

DON'T TAKE CHANCES! Eliminate horseplay and carelessness! Think SAFETY! 

1. Safety in the Woods 

a. Walk, don't run in the woods. Travel over brushy, 

irregular terrain with rocks and down logs can be hazard- 

ous. 

b. Wear proper clothing. Remove the cuffs from trousers. 

Trouser legs should be loose enough to avoid binding or 

cramping of leg action. Wear good quality leather shoes 

with calked or composition soles. 

c. Be watchful of twigs and branches which may cause eye 

injury. Be especially alert when stepping up to trees 

which retain their small dead twigs. Keep a sufficient 

distance behind the man ahead of you to avoid being 

slapped by branches. 

d. Don't take chances by walking across ravines, etc., on 

small logs. 

e. Snakes. Do not put your hands on ledges or under rocks 

where you cannot see. Be alert as you walk in snake - 

infested country. Carry a snake bite kit with you and 

know how to use it. 

f. Keep someone posted as to where you plan to work each day, 

particularly on long hikes into the forest, so that if 

you do not return in a reasonable time someone can find 

you. 

g. Do not travel at night. If you become lost, settle down 

some place and wait for daylight. Stumbling around in 

the dark in the mountains is dangerous. 

h. Hand axe. Carry it in the sheath except when actually 

using it. 

Cruisers axe, pulaski, shovel. Carry these at your side, 

grasping them just behind the head or blade. 
i. 
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j. Wear a hard hat at all times in the woods. 

k. Keep your individual first aid 
and know how to use it. Treat 

1. See that a completely supplied 
each vehicle. 

2. Safety in Vehicle Travel 

kit completely supplied, 
all wounds promptly. 

large first aid kit is in 

a. DRIVE DEFENSIVELY! Expect the other fellow, whether 
vehicle or pedestrian, to do the worst thing and be pre- 
pared to avoid him. Observe all speed regulations and 
traffic signs. 

b. Do not operate vehicles which are in an unsafe condition. 
Check cars frequently to keep them in good mechanical 
condition. Lights, horn, steering, and brakes should be 
kept in proper adjustment at all times. Make necessary 
repairs as soon as an unsafe condition develops. 

c. Sound horn on all sharp curves on mountain roads. 

d. When descending long steep grades shift to a lower gear 
at the beginning of the grade. 

e. Adjust car speed to the driving conditions. Wet, icy, or 
snowy roads and decreased visibility require decreased 
speed. 

f. When following other cars allow at least one car length 
per 10 miles of speed between yourself and the car ahead. 
Under slippery road conditions and poor visibility allow 
more distance. 

g. When driving a jeep, be aware of its idiosyncrasies and 
adjust your driving accordingly. 

h. When driving on privately owned log -haul roads be alert 
for heavily loaded trucks moving at high speeds. Observe 
all traffic control signs, particularly signs requiring 
you to drive on the LEFT side of the road. 

3. Reporting Injuries and Accidents 

Small injuries such as scratches and bruises cannot be 
completely avoided on Forest Survey. Scratches and abrasions, 
no matter how minor, should be treated to prevent infection. 
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Each injury, if at all serious or if there is any uncertainty 

about the injury, should be reported within 48 hours. 

The following table indicates the forms that are required 

in reporting personal injuries occurring on the job. Differ- 

ent forms are required for reporting hernia cases, back 

injuries and accidents resulting in lost time of 15 days or 

more. As much as possible, select physicians to treat on- 

the -job injuries from the list of physicians designated to 

treat Federal employees. The party chief and field super- 

visor will have a copy of this list. 

In an emergency or where no designated physician is 

available any registered physician may be selected. 

Reporting Personal Injury 

Kind of Injury 

Report Form 

CA -1 

- - 

CA -2 1 CA -3 I CA -4 

- Number of copie 

CA -16 

- - - 

Minor injury, no medi- 
cal expense, no lost 

time beyond date of 
accident 

3 

Minor injury involving 
medical expense, 
no lost time 

3 3 3 3 

Lost time injury 3 3 3 3 3 
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FIELD PLOT GUIDES AND AIDS 

Use of Angle Gauge and Wedge Prism 

Using Angle Gauge 

The variable plot or point method requires that the cruiser use 
some type of instrument that permits him to ocularly project a pre- 
determined angle. The angle gauge is one of the simplest and cheapest 
of these instruments. 

The eye of the observer should be held directly over the sample 

point center pin. If the tree being sighted on is hidden by inter- 
vening trees or brush, the observer may step to one side provided he 
maintains a distance to the tree equal to the distance from the sample 
point center to the tree. The top edge of the angle gauge's crossarm 
should be held so as to "cut" the tree at breast height. Since this 

height is critical in determining whether certain trees are in or out, 

the crew assistant should stand at the tree being checked indicating 
breast height for the man using the angle gauge. 

The crossarm of the angle gauge should always be at right angles 

to the base because rotating the crossarm has the effect of reducing 
the amount of the angle. This allows trees of a smaller diameter to 

be tallied at a greater distance from the plot sample point than they 
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should. This effect should be guarded against, especially in the case 

of borderline trees Check all borderline trees with a tape using the 

table of limiting distances shown on page A -8. The three possible 

angle gauge readings are illustrated below: 

Record this tree Borderline tree- - 

check with tape 

Do not record 

Correcting for slope.- -The angle -gauge principle is based on 

horizontal distances. The gauge will be used to determine "IN" and 

"OUT" trees where the topographic slope reading is not over 7 topo- 

graphic or 10 percent from the observer's eye to d.b.h. of the tree. 

Where the slope exceeds this, the distance from center pin to 
tree 

d.b.h. will be measured by tape to determine if the tree is "IN" or 

"OUT." Use the slope correction and limiting distance tables on 

page A -8 to determine the correct limiting distance for the tree. 

This limiting distance is from point center pin to the center of the 

tree at breast height. 

Example: 

From the table: 

From the table: 

What is limiting distance for a 40.7" d.b.h. 

tree on a 49 topographic slope, with BAF 80? 

Topographic 0 distance = 38.9" + .7' = 

Correction for 49 topographic = 125 percent 

Limiting distance = 39.6 x 1.25 = 49.5' 

Using Wedge Prism 

The prism should be held directly over the sample point center 

pin. If the tree being sighted on is hidden by intervening trees 
or 

brush, the observer may step to one side provided he maintains a 

distance to the tree equal to the distance from the sample 
point 
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center to the tree. The prism's top edge should be held so as to 
"cut" the tree at breast height. The flat side of the prism should 
be as nearly perpendicular as possible to the line of sight to a tree, 
on both axes. Rotating the prism in either a vertical or horizontal 
direction has the effect of reducing the amount of offset. This effect 
should be guarded against, especially in the case of borderline trees. 
In case of doubt the prism may be rotated back and forth slightly, 
either horizontally or vertically, and decision based on the maximum 
amount of offset. Check all doubtful trees with a tape using the table 
of limiting distances shown on page A -8. Where vegetation or other 
trees next to the tree in question makes it difficult to determine the 
actual degree of bole displacement, the bole image may be displaced in 
the opposite direction and more clearly seen by reversing the prism. 
The three possible angle gauge readings are illustrated below: 

Incomplete offset 
(record this tree) (check with tape) 

Borderline tree Complete offset 
(do not record) 

Correcting for slope.- -The angle -gauge principle is based on 
horizontal distances. Where the topographic slope reading is over 7 

topographic or 10 percent from the observer's eye to d.b.h. of the tree 
in question a correction for slope should be made. The correction for 
slope effect can be made by rotating the prism in a plane perpendicular 
to the line of sight, according to the degree of slope. The proper 
procedure is as follows: 

1. Take a conventional Abney sighting to d.b.h. on the tree 
being considered and lock the level -bubble arm in position. 

2. Turn the Abney at right angles to the line of sight, hold 
the prism parallel to and on the Abney barrel, and rotate 
the Abney barrel around the line of sight until the bubble 
is level. 

3. Sight d.b.h. of the tree through the prism in the usual 
manner. 
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POINT SAMPLING LIMITING DISTANCE FOR BAF 50 AND 80 
AND SLOPE CORRECTION TABLE 

Point Sampling Limiting Distance 
Basic Distance Table -- Topog. 0 

Douglas -fir subregion 
BAF-80 

Dist. Dist. 
DBH Feet DBH Feet 

.1 .1 26 25.3 

.2 .2 27 26.2 

.3 .3 28 27.2 

.4 .4 29 28.2 

.5 .5 30 29.2 

.6 .6 31 30.1 

.7 .7 32 31.1 

.8 .8 33 32.1 

.9 .9 34 33.1 
1 1.0 35 34.0 
2 1.9 36 35.0 
3 2.9 37 36.0 
4 3.9 38 37.0 
5 4.9 39 37.9 
6 5.8 40 38.9 
7 6.8 41 39.9 
8 7.8 42 40.8 
9 8.8 43 41.8 

10 9.7 44 42.8 
11 10.7 45 43.8 
12 11.7 46 44.7 
13 12.6 47 45.7 
14 13.6 48 46.7 
15 14.6 49 47.6 
16 15.6 50 48.6 
17 16.5 51 49.6 
18 17.5 52 50.6 
19 18.5 53 51.5 
20 19.4 54 52.5 
21 20.4 55 53.5 
22 21.4 56 54.4 
23 22.4 57 55.4 
24 23.3 58 56.4 
25 24.3 59 57.4 

60 58.3 

Factor = .9723 

onderosa pine subregion 
BAF-50 

DBH 
Dist. 

Feet DBH 
Dist. 

Feet 
.1 
.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

.1 

.2 

.4 

.5 

.6 

.7 

.9 

1.0 

1.1 

26 

27 

28 

29 

30 

31 

32 

33 

34 

32.0 

33.2 
34.4 

35.7 
36.9 

38.1 
39.4 
40.6 
41.8 

1 1.2 35 43.0 
2 2.5 36 44.3 
3 3.7 37 45.5 
4 4. 9 38 46.7 
5 6.2 39 48.0 
6 7.4 40 49.2 

7 8.6 41 50.4 
8 9.8 42 51.7 
9 11.1 43 52.9 

10 12.3 44 54.1 
11 13.5 45 55.4 
12 14.8 46 56.6 
13 16.0 47 57.8 
14 17.2 48 59.0 
15 18.4 49 60.3 
16 19.7 50 61.5 
17 20.9 51 62.7 
18 22.1 52 64.0 
19 23.4 53 65.2 
20 24.6 54 66.4 
21 25.8 55 67.6 
22 27.1 56 68.9 
23 28.3 57 70.1 
24 29.5 58 71.3 
25 30.8 59 72.6 

60 73.8 
Factor = 1.23 

Slope Correction Table 

Limiting Distance = Factor (DBH) 

Note: These limiting distances are from 
point center to the center of the 
tree at breast height. 
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Limits 
of 

Topog. Slope 

Percent 
of 

Basic Dist. 
0 to 7 100 

7 to 11 101 

11 to 15 102 

15 to 18 103 

18 to 20 104 

20 to 22 105 

22 to 24 106 

24 to 26 107 

26 to 28 108 

28 to 29 109 

29 to 31 110 

31 to 33 111 

33 to 34 112 

34 to 35 113 

35 to 37 114 

37 to 38 115 

38 to 39 116 

39 to 41 117 

41 to 42 118 

42 to 43 119 

43 to 44 120 

44 to 46 121 

46 to 47 122 

47 to 48 123 

48 to 49 124 

49 to 50 125 

50 to 51 126 

51 to 52 127 

52 to 53 128 

53 to 54 129 

54 to 55 130 

55 to 56 131 

56 to 57 132 

57 to 58 133 

58 to 59 134 

59 to 60 135 

60 to 61 136 

61 to 62 137 

62 to 63 138 

63 to 64 139 

64 to 65 140 

65 to 66 141 

66 to 67 142 
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A GUIDE FOR ESTIMATING DECAY IN THE PACIFIC NORTHWEST 

Fungus Tree `,risible Indicator Deduction 

Polyporus Incense cedar Conk, shot -hole cup Cull entire tree 

amarus (Pecky 

cedar rot) 

Fomes pinicola Douglas -fir, hem- 
locks, W. larch, 

true firs 

Conk mostly on dead 

trees or dead por- 

Lions of trees 

Cull 1 side of 

tree 6' below 
and 4' above each 

conk 

(red belt 
fungus) 

Poria subacida Hemlocks, W. 
white pine, 
Engelmann spruce, 
true firs, 

W, redcedar 

Large butt scar, or 

crust -like, white 

to buff conk, usu- 
ally under root 
crotches 

Cull 10' of butt 

log (8' in cedar) (butt rot) 

Fomes robustus W. hemlock Brown crust -like 
conk on under sur- 
face of branch stub 

Cull 16' of one 

side of tree only. 

If 2 opposite 
conks, cull entire 

16 -foot portion 

(F. hartigii) 
(concealed conk) 

Fomes W. hemlock, 
Douglas -fir, 
Pacific silver 
fir, Sitka spruce 

Shelf -like conk -- 

not common on live 

trees, usually at 
wounds 

Cull 5' both 
sides of infect - 

ion point (scar) 
applanatus 
(artists' or 
shelf conk) 

Echinodontium Hemlocks and true 
firs; mostly at 
higher elevations 

Dark conk with 
large spines on 

lower surface; 

rust- colored inside 

Cull 16' above 

and below conk tinctorium 
(Indian paint 
fungus) 
Fomes annosus Hemlocks, W. 

white pine, 
spruce, true firs 

Flat or bracket- 
like conk near root 

collar 

Cull 16' of butt 

log (butt rot) 

Infected scar Cull 4' both sides 

of infection point 

Polyporus Douglas -fir, 
Sitka spruce, 
W. white pine, 

Velvety brown conk 
near : base : 

of tree 

or on the ground 

Cull 8' of butt 

log schweinitzii 
(red -brown 
butt rot) lodgepole pine, 

true firs 
Conk plus fire scar Cull to 2' above 

top of scar or 8'" 

of butt log, which 

ever is greater 

Fomes Douglas -fir, 
hemlocks 

Small conk with 
rosy lower surface; 
broken top 

Cull top 16' log 

subroseus 
(top rot) 

Fomes Douglas -fir, 
W. larch, 

ponderosa pine 

Conk or rotten 
branch base 

Cull 50 percent of 

the tree volume officinalis 
(F. laricis) 

(Quinine conk) 
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A GUIDE FOR ESTIMATING DECAY IN THE PACIFIC NORTHWEST 
(Continued) 

Fungus Tree Visible Indicator Deduction 
Fomes pini Douglas -fir: 

under 140 years Conk 

Degrade, but no 
cull (white speck; 

red ring rot; 
conk rot) 
Dull gray or 
brown, perennial, 
bracket -like or 

over 140 years Conk 

Use followinc gr :.,' 
showing extent of 
decay t 

Swollen knots 
Cull 1/2 distanie 
figured for conks 

hoof -shaped conk 
usually at knots 
or branch stubs 

Old- growth W. 11,:,1.4 
lock, true firs 

Conks 

Cull 16' for 
single conk or 16' 
above and below 
group of conks 

Swollen knots 

Cull 1/2 the dis- 
tance figured for 
conks 

W. white pine 
Conks 

Cull 2' above and 

44' below each conk 

Extent of conk rot above the highest or below the lowest conk 
-Douglas -fir, Douglas -fir subregion- 

32 

28 
-N 
a 
a 
H 

24 

4 

INDIIVIDUAL TREES 

/ ' 

__Ï_ 

140 200 260 320 380 
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PERCENTAGE DISTRIBUTION OF TOTAL TREE VOLUME BY LOGS 

Percentage distribution of total tree volume 

By 16' logs 

Tree 
height 

Log number 
1 2 3 4' 5 6 7 8 9 10 11 

1 log 100 

2 70 30 

3 55 35 10 

4 41 31 20 8 

5 32 27 21 14 6 

6 27 23 19 15 11 5 

7 23 20 17 15 12 8 5 

8 20 18 16 14 12 9 7 4 

9 17 16 15 13 11 10 8 6 4 

10 16 15 13 12 11 10 8 7 5 3 

11 14 13 13 11 11 10 8 7 6 4 3 

By 8' logs 

(Use for hardwoods and poletimber trees) 

Tree 
height 

Log number 
1 2 3 4 5 6 7 8 9 10 

1 log 100 

2 55 45 

3 41 33 26 

4 33 28 22 17 

5 28 24 20 16 12 

6 25 22 18 15 12 8 

7 22 20 17 14 12 9 6 

8 20 18 16 14 11 9 7 5 

9 18 17 15 13 11 9 7 6 4 

10 17 16 14 12 10 9 8 6 5 3 
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DETERIORATION CHARACTERISTICS USEFUL IN POST- DATING TREE MORTALITY 

Trees dead less than 2 years Trees dead 2 to 5 years Trees dead more than 5 years 

Douglas -fir 

Foliage 
Twigs 
Limbs 
Bark 
Sapwood 
Fungi 

10 percent or more present 
75 percent or more present 
Intact 
Intact 
Green to stained 
Fresh Polyporus volvatus 

Less than 10 percent present 
10 to 75 percent present 
Some falling on small trees 
Some sloughing on small trees 
Some sapwood deterioration 
Forces pinicola on small trees 

Absent 
Less than 10 percent present 
Falling 
Sloughing 
Considerable sap rot 
Fomes pinicola common 

Western hemlock 
Foliage 
Twigs 
Limbs 

Bark 
Sapwood 
Fungi 

Less than 25 percent present 
Intact 
Intact 
Intact 
Stained - some rot 
Fresh Polyporus volvatus 

Little or none present 
20 percent or more present 
Some falling on small trees 

Loosening on small trees 
Considerable deterioration 
Fomes pinicola, others, common 

Absent 
Less than 20 percent present 

Many falling 
Loose, sloughing 
Deterioration almost complete 
Fomes pinicola common 

True firs 
Foliage 
Twigs 
Limbs 
Bark 
Sapwood 
Fungi 

20 percent or more present 
65 percent or more present 
Intact 
Intact 
Green to rotting 
Fresh Polyporus volvatus 

Less than 20 percent present 

5 to 65 percent present 
Considerable number falling 
Beginning to slough 
Considerable rot 
Fomes pinicola appearing 

Absent 
Less than 5 percent present 
Many falling 
Loose, sloughing 
Deterioration complete 

Miscellaneous species 

Ponderosa pine 
Foliage 
Twigs 
Limbs 
Bark 
Sapwood 
Fungi 

20 percent or more present 
Intact 
Intact 
Intact 

Green to stained 
Blue stain, Polyporus 
volvatus 

Less than 20 percent present 
30 percent or more present 

Few falling 
Loosening 
Considerable deterioration 
P. volvatus drying up 

Absent 
Less than 30 percent present 

Many falling 
Loose, sloughing 
Deterioration severe 

Miscellaneous species 



(Continued) 
Trees dead less than 2 years Trees dead 2 to 5 years Trees dead more than 5 years 

Sugar pine 
Foliage 20 percent or more present Less than 20 percent present Absent 

Twigs Intact 30 percent or more present Less than 30 percent present 

Limbs Intact Small ones falling Many falling 

Bark Intact Some loosening Loose, sloughing 

Sapwood Green to stained Considerable deterioration Deterioration almost complete 

Fungi Blue stain, Polyporus 
volvatus 

P. volvatus drying up Miscellaneous species 

Western redcedar 
Foliage 25 percent or more present Less than 25 percent present Absent 

Twigs Intact 60 percent or more present Less than 60 percent present 

Limbs Intact Very few falling Some falling 

Bark Intact Intact Large pieces stripping off 

Sapwood Green to gray Sound Sound 

Fungi Negligible Little or none Few 
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SITE INDEX TABLES 

Douglas -fir 

Upper Limits of Site Indices 

Age 
ears 

Site Index 
80 90 100 110 120 130 140 150 160 170 180 190 200 

Total height in feet 

20 22 25 28 30 32 36 38 40 43 46 48 50 53 
30 39 44 48 52 58 62 -6 T 76 80 86 90 94 
40 51 57 63 69 75 81 87 93 99 105 111 117 123 
50 60 66 74 80 87 94 102 108 116 122 128 136 142 
60 64 74 81 90 97 106 113 121 128 136 144 152 160 

1 

70 72 81 90 98 106 114 124 131 140 148 156 156 174 
80 78 86 96 104 113 122 132 140 150 158 167 176 186 
90 82 91 100 120 130 130 139 148 158 168 177 187 196 

100 85 95 105 115 125 135 145 155 165 175 185 195 205 
110 88 98 109 119 129 140 150 160 171 182 192 203 212 
120 90 101 112 122 133 144 154 165 176 186 197 208 218 
130 92 103 114 125 136 146 158 168 180 190 201 212 223 
140 94 104 116 127 138 149 160 171 182 194 204 216 226 
150 95 106 118 128 139 151 162 173 184 196 207 218 230 
160 96 107 118 130 141 152 164 175 186 198 209 220 232 
180 98 110 122 1'24 146 158 169 181 193 206 218 230 243 
200 102 114 126 137 149 161 173 185 197 208 220 232 244 
250 107 119 131 143 155 168 180 193 205 218 230 242 255 

300 109 122 135 147 160 173 186 199 211 224 236 248 261 
350 . 112 125 138 150 163 110 189 202 215 228 241 254 267 

400 113 126 139 153 166 179 192 205 219 232 246 259 273 

210 I I 
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Sitka Spruce and Western Hemlock 

Upper Limits of Site Indices 

Age 
years 90 100 

Site Index 
110 r 120 

1 
130 140 

¡ 
150 

Total height in feet 

160 
1 

170 180 190 60 701;11 

20 14 16 18 20 22 24 26 28 31 33 35 37 39 41 

30 24 27 31 35 ? ^ '_6 ` F4 57 61 -65 73 

40 33 38 43 48 53 59 65 65 74 79 84 89 95 100 

50 41 47 54 60 66 72 79 85 91 97 104 110 117 123 

60 47 54 61 68 76 83 90 97 105 112 120 127 132 141 

70 52 59 67 75 85 93 101 109 118 126 134 142 150 158 

80 57 65 74 83 92 100 109 118 127 135 144 153 162 171 

90 62 69 79 88 98 107 117 126 136 145 155 164 174 183 

100 65 75 85 95 105 115 125 135 145 155 165 175 185 195 

110 68 79 89 99 110 121 132 142 152 162 173 183 194 204 

120 72 82 93 104 115 126 138 148 159 170 181 192 204 215 

130 74 86 97 109 121 131 142 154 166 177 189 200 212 223 

140 78 90 102 115 125 137 149 161 173 185 197 209 221 233 

150 60 92 105 117 130 142 154 166 179 191 204 216 229 241 

160 84 96 108 121 134 146 159 172 185 197 210 223 236 249 

170 86 98 111 124 137 150 163 176 190 203 216 229 242 255 

180 88 100 113 126 140 153 167 180 194 207 221 234 247 260 

190 89 102 116 129 143 157 171 184 198 211 225 239 253 267 

200 91 104 118 132 146 160 174 188 202 216 230 244 258 272 

J 
200 
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Ponderosa Pine 

Upper Limits of Site Indices 

Age 
years 

Site Index 
40 50 60 

I 

70 80 90 100 110 120 130 140 150 160 

Total height in feet 

20 8 10 14 18 22 28 32 38 42 48 52 58 
30 13 18 23 29 35 41 48 54 60 67 74 80 

40 19 25 32 38 46 52 59 66 74 81 89 96 

50 24 32 39 47 54 62 69 76 84 93 101 109 

60 30 38 46 54 62 70 77 86 94 103 111 120 
70 34 43 52 60 68 76 84 94 103 114 120 130 
80 38 48 56 66 74 84 92 102 111 120 128 138 

90 42 52 62 70 80 90 99 108 118 128 137 147 

100 45 55 65 75 85 95 105 115 125 135 145 155 

110 48 58 68 79 90 100 111 122 132 142 152 163 
120 50 60 72 82 94 106 116 128 140 149 160 170 
130 51 63 74 86 98 110 122 134 145 156 166 177 

140 52 65 77 90 102 114 127 139 151 162 173 184 

150 54 66 80 92 106 118 132 144 157 168 179 190 

160 54 68 82 96 109 136 150 162 174 185 196 

170 55 70 84 98 112 140 154 168 179 190 201 

180 56 70 86 100 115 144 158 172 184 195 206 

190 56 71 87 102 118 132 146 162 176 188 200 210 

200 57 72 88 104 120 136 150 164 180 192 204 214 

122 

126 

129 



Red Alder 

Upper Limits of Site Indices 

Age 

years 
Site Index 

60 70 80 90 100 110 

- - Total height in feet - 

10 25 29 33 37 41 45 

15 34 40 44 50 55 60 

20 41 47 54 60 66 72 

25 46 54 62 68 76 82 

30 52 60 67 75 83 91 

35 56 64 73 82 90 98 

40 60 68 78 86 96 104 

45 62 72 82 91 100 110 

50 65 75 85 95 105 115 

55 68 78 88 98 109 119 

60 70 80 91 102 112 123 

65 72 82 94 104 116 126 

70 74 84 96 107 118 130 

75 74 86 98 109 120 132 

80 76 88 100 111 123 135 

- 

120 
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Western White Pine 

Upper Limits of Site Indices 

Age 
years 

Site Index 
30 40 50 60 70 80 

- Total height in feet - 

20 8 11 13 15 18 
30 17 22 27 32 37 
40 26 33 41 49 56 
50 35 45 55 65 75 
60 43 54 67 79 91 
70 50 64 78 93 108 
80 57 73 90 106 122 
90 63 79 100 119 136 

100 68 88 109 128 148 
110 73 94 115 135 156 
120 76 99 121 142 164 
130 79 102 125 148 170 
140 82 105 128 152 176 
150 83 108 131 155 179 
160 85 110 134 158 184 
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ADMINISTRATION AND SUPERVISION 

Field Checking 

The Importance of Accuracy 

Each plot on the standard 3.4 mile grid represents about 7,400 

acres. With such a small sample all errors have a great impact. For 

example, if a tree representing 500 board feet per acre is erroneously 

measured as "in" or "out," this one tree alone results in a difference 

in inventory volume of 3,700,000 board feet. Other errors of measure- 

ment, such as height and defect, have proportional effects. Further- 

more, when plots are to be periodically remeasured, errors in the 

initial measurement can result in erroneous trend data. 

Since the impact of errors is so pronounced with small samples, 

a high standard of accuracy is regt fired. Close supervision and fre- 

quent inspection is required to obtain acceptable results. 

Purpose and Objective of Field Checks 

The primary purpose of field checks is to insure that field work 

is being performed with the required accuracy and precision. To 

accomplish this purpose the field check program has three basic object- 

ives. 

(l), To obtain uniform and consistent interpretation and appli- 

cation of field instructions by all field crews. 

( ) To hold technique errors to a minimum. 

(3) To reveal inadequacies in the instructions and in the train- 

ing program. 

Scheduling of Field Checks 

Initial check plots. - -A check plot should be remeasured by the 

field supervisor or party chief for each crew before it completes its 

first five plots. 

This initial check is particularly important since it provides an 

opportunity to pick up misinterpretation of instructions and inadequacies 

in training and correct them before much work is done. 

Follow -up check plots, --If the initial check plot shows unsatis- 

factory results, an additional check plot should be taken immediately 

following the completion of initial check plots on the other field 
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crews. Should the follow-up check plot be unsatisfactory, the field 
crews should be reorganized to provide a better balance of crews, unless 
in the opinion of the field supervisor the deficiencies can and will 
be immediately corrected. 

If the initial check plot is satisfactory, a second check plot 
should be remeasured for each crew before it completes a total of 15 
field plots. 

Subsequent check plots should be taken for each crew once each 
month or for each 20 plots, whichever comes first. 

Checking Procedure 

Check plots should be drawn at random from those already estab- 
lished. The checker should take both crewmen with him to the initial 
check plot and at least the senior crew member for all follow -up check 
plots. The original plot record, or a copy thereof, should be taken 
along and the plot independently relocated and remeasured, and the 
results of the remeasurement compared with the original. 

A "Check Plot Summary" form should be prepared in duplicate for 
each check plot as soon as possible after check is completed. The 
original copy, along with the check plot tally sheet, should be sent 
to the Portland Office, and the duplicate given to the field crew. 

Generally errors will fall into three classes: errors resulting 
from misinterpretation of instructions, errors resulting from careless- 
ness, and errors in judgment. The results of the check should be dis- 
cussed with the crew, the type of errors and probable causes pointed 
out, and recommendations made for steps to be taken for improvement. 
Where further training is indicated this should be pointed out to the 
party chiefs, field supervisors, and others concerned. 

Accompanying a field crew to a plot, observing their work, making 
concurrent measurements, and advising them is on- the -job training not 
checking. 

Duties Of Party Chief 

1. Provides day to day supervision of two or three 2 -man field crews 
in a limited area, usually while also serving as a crew chief. 

2. Makes daily work assignments to crews and sees that quantity and 
quality of work is up to standard. 

3. Selects field headquarters in his area for most efficient conduct 
of work. 
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4. Checks and edits Sample Plot Records for crews in his party. 

5. Sees that required reports are correctly prepared and submitted on 

time for crews in his party. 

6. Assists field supervisor with on- the -job training by working with 

different crew members in his party to learn and help solve their 

problems. 

7. Assists field supervisor, as needed with field checks, particularly 

in the early stages of field work. 

Duties of Field Supervisor 

1. Coordinates the efforts of all field crews, assigning work areas 

and shifting crews as necessary to meet work schedules. 

2. Periodically checks field work of all crews, with assistance from 

party chiefs as needed. 

3. Provides on- the -job training to party chiefs and crews as needed, 

spending not less than one day each three weeks with each crew, 

more if needed. This training is accomplished by accompanying 

crews in their work, observing work methods and habits, making 

recommendations as needed for improvements in accuracy and effi- 

ciency, and explaining and clarifying doubtful points in the 

instructions. 

4. Provides liaison between party chiefs and their crews and the 

Portland Office. 

5. Obtains permission and makes arrangements where special circum- 

stances require this for entry onto certain lands, or for other 

unusual situations. 

6. Collects ownership, timber cut, and other data as needed for the 

area being covered by field work. 

Plot Ownership 

Ownership for each forested field plot will be obtained from 

county records by the field supervisor, assisted by the party chief 

as needed, before field work is completed in a county. 

Using the legal description of the tract of land in which the 

field plot falls, as shown on the Survey Plot List, obtain the name of 

the owner from the county assessor's records and classify the tract 

into one of the recognized ownership classes. Enter this classifica- 

tion on the Survey Plot List in the space provided. 
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The completed plot ownership list for a county should be sent to 
Portland by the time field work in that county is completed. 

Office Reports 

Time Reports 

Time reports should be prepared and signed by each individual as 

"employee," reviewed and signed by party chief or field supervisor as 

"Timekeeper" and mailed to the Portland Office on Firday evening at 

the end of each pay period. 

Expense Accounts 

Expense accounts should be prepared and signed by each individual 
and mailed to Portland at the close of business on the last day of 
each month. 

Vehicle Reports 

Vehicle reports should be prepared and signed the 25th of each 
month. Attach all credit card slips obtained during the month to the 
vehicle report and mail to the Portland Office the evening of the 25th. 

Progress Reports 

The "Bi-Weekly Progress Report" form should be completed and 
mailed to Portland at the end of each pay period along with the time 
reports by the party chief. These reports should be accompanied by a 
copy of the "Field Plot List" showing which field plots have been com- 
pleted during the period. 

The "Bi-Weekly Progress Report" should also indicate the number 
of man -days worked, present address and expected address for the next 
period for all men reported, and total progress to date. Lost time 
should be explained under "Remarks." 

Any changes in address not anticipated on the progress report 
should be reported immediately to the Portland Office. 

Transmission of Sample Plot Record Sheets 

Plot record sheets should normally be held by the field supervisor 
until they are no longer needed for running check plots and editing has 
been completed. Thereafter, they should be sent to Portland by certi- 
fied mail or brought in personally by the field supervisor. They should 
be accumulated and submitted at about two -week intervals. 
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Send all reports to the following address: 

Director 
Pacific N.W. For. & Rge. Expt. Station 
P. 0. Box 4059 
Portland 8, Oregon 

Attn: FER 

Equipment and Supplies 

Each field crewman is furnished a copy of the field instruction 

manual and the equipment and supplies needed to establish field plots. 

He will sign for and be held responsible for the following property: 

Pocket stereoscopel/ 
Abney level with casel/ 
Ranger's carrying case 
First aid kit 
Hard hat 
75 -foot or 100 -foot steel plot 

Hand axe with sheath 
Hand compass 
Forest Service keyl/ 

Letter -size sheet holder 
Snake bite kit 
Photo multiple scale and 

protractor 
20 -foot diameter tape 

tape Increment borer 
Can of oil 
Wedge prism or angle gauge 

Each field man is expected to maintain all the equipment listed 
above in a safe, usable condition. After use in wet weather, equip- 

ment that could rust such as increment borers, diameter and plot tapes, 

should be wiped dry and oiled. 

Equipment that is lost or damaged should be reported immediately 

to the party chief so that repair or replacement can be made without 

delay. 

Nonexpendable property that is lost or badly damaged must be re- 

ported on Form AD -112, "Report of Unserviceable, Lost, or Damaged 

Property." These forms are available from the party chief or field 

supervisor. Prepare this form in triplicate completing sections A 

and E only. 

Each field party will also be furnished the following supplies 

and equipment: 

Nonexpendable property. 
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Vehicles (1 per two -man crew) 
Large first aid kit (1 per vehicle) 
Photo index sheets 
Aerial photos 
County maps 
Plot center pins 

Motor Vehicles 

1. Care and Operations 

Franked envelopes and writing 
material 

Accident report forms (See 

A -2 & A -3) 
Aluminum tags 
Aluminum nails 
Other report forms 

A motor vehicle rented from G.S.A. is available for each 

field crew. It is to be operated according to the instruct- 

ions posted in it. An operator's packet is provided in the 

glove compartment of each vehicle. This packet includes a 

credit card and instructions for its use in purchasing 
gasoline, oil, and other minor purchases. It also includes 
a servicing schedule for the vehicle, information on how to 

make special purchases, and procedures to be followed in case 

of an accident or in the event the vehicle is damaged or dis- 

abled. It is the responsibility of each crewman to read and 

familiarize himself with this material. 

It is the responsibility of the crew chief to see that 

the servicing and inspection schedule of the vehicle is 

followed. It is also his responsibility to see that lights, 

horn, steering, and brakes are kept in proper adjustment at 

all times by making regular operator maintenance checks. 

Tires should be checked at regular intervals and replaced if 

unsafe. 

2. Reporting Vehicle Accidents 

All motor vehicle accidents will be reported immediately 

to the field supervisor who will in turn immediately investi- 

gate them. The field supervisor will write a detailed narra- 

tive report in addition to completing the regular report forms. 

In case of serious accident or injury, telephone the Portland 

Office (BE 4 -8211, Ext. 661) in addition to contacting the 

field supervisor. 

Be sure to get names, addresses, vehicle license numbers, 

driver's license numbers, and signed statements of witnesses 

immediately if such information may be needed. Do not accept 

any responsibility for an accident involving a Government 

vehicle. For any accident resulting in damage or injury three 

copies of forms SF91 and SF91A must be prepared and sent to 
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the Portland Office. Injuries to Government employees should 
be reported as indicated in the section "Reporting Injuries 
and Accidents" page A -2. 

Note: State laws require that every accident in which 

a car or other property is damaged or in which 

any person is killed or injured must be reported 
within 24 hours on an accident report form 

supplied by the State. These forms are available 

at any police station, Sheriff's office, or local 

license office of the Department of Motor 
Vehicles. 

For his own protection, each employee who operates 

Government vehicles should be covered by liability insurance. 
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SUPPLEMENTAL INSTRUCTIONS FOR WOOD DENSITY SURVEY PLOTS 

General 

The primary objective of the Wood Density Survey is to obtain 
adequate data on the specific gravity and related characteristics of 
western timber species. The basic data for this study will be obtained 
from increment cores taken from sample trees widely distributed over 
the forested area of the western States. 

The Forest Products Laboratory will determine the specific gravity 
of the sample increment cores and by means of related studies, develop 
factors by which to estimate tree specific gravity from increment core 
specific gravity. The data thus obtained will provide information on 
the range and distribution of tree specific gravity by species and pro- 
vide indications of the effect of altitude, latitude, aspect and other 

factors on specific gravity. Further laboratory studies will relate 
these data to strength and other quality characteristics. 

The field plots for the Wood Density Survey are dispersed through- 
out the commercial forest land of Oregon and Washington on a systematic 
grid with a spacing of approximately 6.8 miles. This spacing is a multi- 

ple of the regular spacing used on Forest Survey plots. 

At each designated wood density location sample trees for the Wood 
Density Survey will be selected from those tallied on the regular 10- 
point Forest Survey plot and increment cores extracted from them for 
determining specific gravity. Information on the wood density trees 
including species, d.b.h., core length and diameter will be recorded, 
along with latitutde, longitude, elevation, aspect and other pertinent 
information. The cores will be placed in core holders, properly label- 
ed, and forwarded to the Portland Office for processing prior to being 
sent to the Forest Products Laboratory for analysis. 

Care and accuracy are required in determining and recording all 

items. 

It is particularly important that tree species is correctly identi- 
fied and that core diameter and length are accurately measured and re- 
corded in the field. 

The sample plot design, the manner of selecting sample trees for 
the wood density study, and the information recorded for the Wood Den- 
sity Survey will be the same under all circumstances. However, the 

amount of additional data to be recorded and the exact procedures to be 
followed will differ for: 

(1) Plots taken by Forest Survey crews concurrently with regular 
Forest Survey inventory plots. 



(2) Plots taken by national forest crews concurrently with nation- 
al forest working circle inventory plots. 

(3) Plots taken by Wood''Derïsity crews independent of current in- 

ventory plots. 

The following instructions explain the procedures to be followed 
in each case. 

1. PLOTS TAKEN BY FOREST SURVEY CREWS CONCURRENTLY WITH INVENTORY PLOTS 

Where a Wood. Density Survey plot is taken by a Forest Survey crew 
concurrently with a regular Forest Survey inventory plot, the crew will 
complete the Forest Survey inventory plot according to instructions and 
take the additional information needed for the Wood. Density Survey plot 
according to the following instructions: 

A. Plot card headings. -- Complete the following items in the Wood. 
Density plot card heading: 

Data 

Plot number 
State 
County 
Latitude 

Longitude 

Elevation 

Photo., T., R., Sec. 

Crew and date 
BAF 

Core diameter 
Ref. tree (Species & 

d.b.h.) 
Az. to plot 
Dist. to plot 
Decl. 

Source of Data 

Wood. Density Survey plot list 
38 Oregon 48 Washington 
Item (2) regular survey plot sheet 
Wood Density Survey plot list 

Record as four digits. 42° 15' = 

4215 

Wood Density Survey plot list 
Record as five digits. 121° 30' = 

12130 
Wood Density Survey plot list 

Record as three digits to nearest 
200'. 2400' = 024 

Item 6 regular survey plot sheet 
Self evident 
80 BAF west of Cascades 
50 BAF east of Cascades 
Gauged diameter of increment borer bit 

Item (7) regular survey plot sheet 

B. Tree data. --At each sample point, the wood density sample tree 
will be the first tree tallied 5.0" d.b.h. or larger, in Tree 
Class 1 or 4 of the desired species. For each wood density 
sample tree the following data will be recorded: 
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(1) Tree number. Record trees for the wood density plot con- 
secutively starting with 01 for first tree. If there is 

a suitable tree from each point the numbers would range 
from 01 to 10. If no suitable tree is found at a point 
draw a dash through the appropriate line in the Tree 
Number column. 

(2) Species. All species except the following will be bored . 
for the Wood Density Survey. 

26 Whitebark pine 
56 Subalpine larch 
62 Pacific yew 
63 Western juniper 

All Hardwoods other than 71 Red alder 
75 Cottonwood 
76 Bigleaf maple 

Record species using the regular two -digit codes. (See 

Species Identification Aid at end of this supplement). 

(3) Merch. class. Record as a one -digit code. Use the tree 
class code recorded on the regular survey plot for the 
sample tree as the merch. class code. 

(4) Bark thickness. Record as a two -digit code. Measure to 
the nearest 1 /10 (.1) inch at the time of core measure- 
ment. (See item 3). 

(5) Total height. Leave blank in field. 

C. Core data. --Take cores from each sample tree using only gauged 
borers whose core diameter is known. Do not use borers with 
chipped bits. 

(1 ) Core extraction. Take a single core from the sample tree 
at d.b.h. from the side of the tree facing the plot center, 
or on the uphill side if the tree is on steeply sloping 
ground and d.b.h. is above eye level. Insert the incre- 
ment borer squarely into the tree, extending to the pith 
for small trees or to a maximum length of 10 inches of 
wood for larger trees. Measure the bark thickness to the 

nearest 1 /10 (.1) inch. After measuring the bark thick- 
ness, trim core to just exclude pith center and the most 
recent imcomplete season's growth, but not to exceed 10 
inches of wood as measured from the outside end of the core. 

Cores must be free of limbwood or any rot. Rebore 
the tree on another side for a satisfactory core if either 
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is present. If after reboring a tree with rot the second 
core is also rotten, take no further cores. Opposite the 
tree entry in the core data columns enter "Rotten Core." 

If it becomes necessary to change increment borer 
bits while taking a plot draw a horizontal line across the 
plot card beneath the last tree bored with the intial bit 
and record the core diameter of the replacement bit direct- 
ly to the left of "ALL TREES 5.0" DBH +" at the top of the 
plot card. 

(2) Core measurements. Carefully measure the exact length of 
the trimmed core with a ruler to the nearest 1 /50th inch 
along the center line of the core. Count in 10 annual rings 
from the outer end of the core and measure this radial 
growth to the nearest 1 /20th inch. 

Record the following data for each core retained, us- 
ing the designated codes: 

Core length. Record 
. as a decimal fraction to the near- 

est .02 inches. Use a four -digit code, e.g., 9- 1/50" 
= 0902; 5- 10/50" 0520; 7- 13/50" = 0726; (1/50 = .02; 

3/50 = .06; 17/50 = .34; etc.) 

Radial growth. Record as a decimal fraction to the near- 
est .05 inches. Use a three -digit code, e.g., 7/20" _ 
035; 1- 1/20" = 105; (1/20 = .05; 3/20 = .15; etc.). 

D. Transporting cores. --As soon as the measurements for each core 
are taken and recorded on the plot card, insert the core in one 
of the grooves of the core holder provided. These core holders 
consist of a 9 by 11 inch sheet of corrugated papgr with a strip 
of masking tape across the bottom. 

Print the county code number and plot number on this tape. 

Place the cores in.adjacent grooves with one end of the 
core under the masking tape, in the sequence in which they 
are collected, and write the core number on the masking tape 
directly over each core (See example next page). 

Fasten clear Scotch tape crosswise over the exposed portion 
of each core to hold it securely in place in the groove. 
Tape the core to the holder in several places to insure that 
no broken pieces will be lost. 

Place the core holder in manila envelope provided and return 
all cores and plot cards to the Forest Survey office in Port- 
land at biweekly intervals. 
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Example of Cores in Core Holder 

County 30 

Plot 004 

__.._. Scotch Tape 

... Scotch Tape 

Masking 
Tape 

The example shows the first four cores collected on plot 4 in Skamania 

County, Washington. 

E. Completing the plot card.- -After all core and tree data have 

been collected on the plot and before leaving the plot area, 

complete the following items in the heading of the plot card: 

(1) Aspect. -- Record as a one -digit code. Aspect should re- 

flect an average of the plot acre. 

level (less than 5% slope) 5 South 

North 6 Southwest 

Northeast 7 West 

East 8 Northwest 

Southeast 

(2) Topographic class. -- Record as a one -digit code. Topo- 

graphic class should reflect the average of the plot acre. 

S-5 

r..+ 

_.. _ 

1-- 

. 

H 

I 2 - 
= 

37 1 

2 

3 

4 



1 Ridge top 4 Dry flat 
2 Sidehill 5 Wet flat 
3 Canyon bottom or draw 6 Other (describe in 

"Remarks ") 

(3) No. of trees. -- Record total number of trees 5.0" d.b.h. 
and larger in Tree Classes 1, 2, 3, 4 and 7 that were 
tallied on the left -hand side of the regular survey plot. 

(4) BA /AC. -- Record as a three -digit code. Basal area per 
acre is the product of number of trees (Item C) times 8, 

for plots west of the Cascades or times 5 for plots east 
of the Cascades. 

Example: 10 trees recorded 
. on the regular survey plot. 

Westside BA/AC = 10 x 8 = 80 

Eastside BA/AC = 10 x 5 = 50 
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2. PLOTS TAKEN BY NATIONAL FOREST CREWS CONCURRENTLY WITH WORKING 
CIRCLE INVENTORY PLOTS 

A. Point one of the 10 -point sample will coincide with the 
center of subplot 1 of the working circle inventory plot. 
Complete the 10 -point Forest Survey plot as described in 
the Forest Survey Field Procedure with the following ex- 
ceptions. 

(1) Do not reference points 1 and 4. 

(2) Do not place a nail at breast height of the trees 
tallied. (Trees common to both inventory and Wood 
Density Survey plots will have inventory tags). 

(3) Do not take any total height measurements (Item 17) 

(4) Do not take any radial growth measurements (Item 22), 
except for wood density sample trees. 

(5) Do not take any log grade information (Item 23). 

(6) Do not take any bark thickness measurements (Item 18), 

except for wood density sample trees. 

B. Complete the Wood Density Survey plot as outlined in the 
Wood Density instructions for "Plots Taken by Forest Survey 
Crews Concurrently with Inventory Plots," pages S2 -S6. 
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3. PLOTS TAKEN BY WOOD DENSITY CREWS INDEPENDENT OF CURRENT INVENTORY 
PLOTS 

A. Locating and establishing plot. -- Locate and establish plots 
according to the regular "Forest Survey Field Instruction" 
pages 4 -11, and complete the headings on the Forest Survey 
sample plot sheet as explained on pages 11 through 14 (Item 8) 

of the instructions. Where the original center of subplot #1 
is reestablished do not reference sample points 1 and 4. 

Where wood density plots fall at previously established 
Forest Survey or national forest inventory plot locations sub - 

plot 1 will be relocated, if possible, to serve as the center 
of sample point 1. However, once the general plot area is 

reached not more than one -half hour should be spent trying to 
relocate the original plot center. 

B. Survey plot'data. --At each sample point count all live trees 
and all mortality trees 5.0" d.b.h. and larger "IN" according 
to the prism or angle gauge and record the number in the Tree 
Number column. 

Measure and record a site tree for the plot as covered in 
(Item 19), pages 26, 27 and 28 of the Forest Survey Field In- 
structions. 

At each sample point select the two most dominant trees 
"IN" by prism or angle gauge and record them under item 24, A 
to F, as explained on pages 29 and 30 (Item 24) A and B of the 
Forest Survey Field Instructions. At any point where less than 
two trees are present by the prism or angle gauge, check the 
fixed radius plots and classify the point, as provided on pages 
30 and 31, Item 24, C, D and E. 

Complete the headings for the survey plot records as ex- 
plained on pages 31 -40 of the instructions. 

C. Wood density plot data. --At each point select the first live 
tree 5.0" d.b.h. or larger, clockwise from North which is "IN" 
by the prism or gauge and of suitable species as the wood den- 
sity sample tree. For this tree take and record all the data 
as required in the supplemental instructions for Wood Density 
Survey plots pages 2 -6. If no suitable tree is found at a 
point draw a dash through the appropriate line in the Tree 
Number column. 

When all tree and core data for the plot have been recorded 
complete the wood density plot card headings according to the 
instructions on pages S5 and S6 of these supplemental instructions. 
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