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001 - INTRODUCTION

This manual provides Forest Survey field instructions for
the North Central Forest Experiment Station, National Forest
System and other cooperating organizations in establishing and
measuring field sample plots for the Third Forest Survey of Missouri.
It contains procedupes as given in the Forest Service Handbook
FSH 4810, March 1967 with local supplements and abridged codes
_f@r convenience and efficiency in field work.

002 - FIELD EQUIPMENT LIST

The following equipment will be needed to measure required
items at field locations. Each field man should check to make
sure he has this equipment and it is in good working order.

' * Pocket Stereoscope
* 37.5 Factor Prism or Angle Gauge
Hand Axe
- Compass (Silva Ranger)
“+Increment Borer :
*Diameter Tape
*Plot Tape (75 Ft. Metallic Woven Tape)
. Relaskop or Abney Level
Plot Bag
‘Photo Holder
*Clip Board (With Cover)
Telescopic Fish Pole (18' or 33")
\ Mirror Calipers

21 = DEFINITION OF TERMS = Terms used in this handbook are defined
below.

1., Acceptable Trees. Growing-stock trees of commercial species
that meet specified standards of size and quality, but not qualify-
ing as desirable trees,

_ 2, Afforested Areas. Lands formerly not in tree cover, but
converted to forests by planting.

3. Allowable Cut. The volume of timber that would be cut on

commércial forest land during a given period under specified man-
agement plans aimed at sustained production of timber products.
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4., Area Condition Class. A classification of commercial
forest land based upon stocking of desirable trees and other condi-
tions affecting current and prospective timber growth.

5. Available Cut. The volume of timber that would be avail-
- able for cutting on commercial forest land during a given period
under specified assumptions concerning growth, cut, mortality,
and forest management practices.

6. Bureau of Land Management Lands. Federal land adminis-
tered by the Bureau of Land Management.

7. .Clear Panel. A section of the tree surface one-fourth the
circumference of the tree and at least 2 feet long free of limbs,
knots, bumps and other indications of defect which preclude clear
cuttings. : .

8. Commercial Forest Land. Forest land producing or capable
of producing crops of industrial wood and not withdrawn from timber
utilization., (Note: Areas qualifying as commercial forest land have
the capability of producing in excess of 20 cubic feet per acre per year
of industrial wood under management. Currently inaccessible and
inoperable areas are included, except when the areas involved are
small and unlikely to become suitable for production of industrial
wood in the foreseeable future.)

9. Commercial Species. Tree species presently or prospec-
tively suitable for industrial wood products. (Note: Excludes species
of typically small size, poor form, or inferior quality, such as
hawthorn and sumac.)

10. Cull. Portions of a tree that are unusable for industrial
-'wood products, because of rot, form, or other defect.

11, Crown Class. A classification of trees based on dominance
'in relation to adjacent trees in the stand as indicated by crown devel-
- opment and amount of light received from above and the sides. Crown
classes recognized by the Forest Survey include:

a. Open Grown., Trees with crowns which have received
full light from above and from all sides throughout all or most
of the life of the trees, particularly during early development,

b. Dominant Trees. Trees with well-developed crowns
extending above the general level of the crown cover and re-
ceiving full light from above and part light from the sides.
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c. Codominant Trees. Trees with crowns forming the
general level of the crown cover and receiving full light from
above, but comparatively little from the sides; usually with
medium- sized crowns more or less crowded on the sides.

d. Intermediate Trees. Trees with crowns either below
- or extending into the crown cover formed by codominant and
dominant trees, receiving little direct light from above, and
none from the sides; usually with small crowns considerably
crowded on the sides.

e. Overtopped Trees. Trees with crowns entirely
below the general level of the crown cover, receiving no direct
. light either from above or from the sides.

12, . Desirable Trees. Growing-stock trees of commercial
species (a) having no serious defects in quality limiting present or
prospective use for timber products, (b) of relatively high vigor,
and (c) containing no pathogens that may result in death or serious

“deterioration before rotation age. (Note: These are the types of
trees forest managers try to grow; that is, the trees favored in
cultural operations. In over-rotation age stands, desirable trees
are low-risk trees.)

13, Diameter Classes. A classification of trees based on
diameter outside bark, measured at breast height (4-1/2 feet above
the ground). (Note: D.b.h. is the common abbreviation for diam-
. eter at breast height. Two-inch diameter classes are commonly

used in Fprest Survey, with the even inch the approximate mid-
point for a class. For example, the 6-inch class includes trees
5.0 through 6.9 inches d.b.h., inclusive.)

14, Face. A section of the tree surface one-fourth the circum-
~ference of the tree extending the full length of the log.

, 15. Farm. Either a place operated as a unit of 10 or more
‘acres from which the sale of agricultural products totals $50 or more

annually or a place operated as a unit of less than 10 acres from which

- the sale of agricultural products for a year amounts to at least $250.
‘Places having less than the $50 or $250 minimum estimated sales in
a given year are also counted as farms if they can normally be ex-
-pected to produce products in sufficient quantity to meet the require-
“ment of the definition.

‘16. Farm Operafor. A person who operates a farm, either
doing the work himself or directly supervising the work.




- 17, Farmer-Owned Lands. Lands owned by farm operators.
(Note: These exclude land leased by farm operators from nonfarm
. owners, such as railroad companies and States.)

18. Farmer-Owned Leased. Lands owned by farm cperators,
but leased to forest industry.

19, Forest Industry Lands. Lands owned by companies or
individuals operating wood-using plants.

20, Forest Land. Land at least 16.7 percent stocked by forest
trees of any size, or formerly having had such tree cover, and not
currently developed for nonforest use. (Note: .Stocking is measured
" by comparison of basal area and/or number of trees, by age or size
and spacing with spec1f1ed standards. The minimum area for classi-
fication of forest land is 1 acre., Roadside, streamside, and shelter-
belt strips of timber must have a crown width at least 120 feet wide
to qualify as forest land. Unimproved roads and trails, streams,
or other bodies of water or clearmgs in forest areas shall be classed
as forest if less than 120 feet in width.) Also see definitions for land
area, commercial forest land, noncommercial forest land, productive-
reserved forest land, stocking, unproductive forest land, and water.

21. Forest Trees. Woody plants having a well-developed stem
and usually more than 12 feet in height at maturity.

22, Forest Types., A classification of forest land based upon the
species forming a plurality of live-tree stocking. (Note: Types shall
be determined on the basis of species plurality of all live trees that
- contribute to stocking; that is, up to a maximum of 16 percent at each
plot point.)

23,. Gross Growth. Annual increase in net volume of trees in
the absence of cutting and mortality.

24, Growing-Stock Trees. Live trees of commercial species
qualifying as desirable or acceptable trees. (Note: Excludes rough,
rotten, and dead trees.)

25, = Growing-Stock Volume. Net volume in cubic feet of growmg
stock trees 5,0 inches d.b.h. and over from a 1-foot stump to a min-
. imum 4.0 inch top diameter outside bark of the central stem or to the
point where the central stem breaks into limbs.

26. Growth, (See definitions for net growth, gross growth. and

ingrowth.)
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.27. Hardwoods. Dicotyledonous trees, usually broad-leaved

and deciduous.

28. Idle Farmland., Includes former croplands, orchards,
improved pastures and farm sites not tended within the past 2 years
and presently less than 16.7 percent stocked with trees.

29. Improved Pasture. Land currently improved for grazing by
cultlvatlon, seeding, irrigation, or clearing of trees or brush.

30. Indian Lands. Tribal lands held in fee by the Federal Gov-
ernment, but administered for Indian tribal groups, and Indian trust
allotments.,

31. Industrial Wood. All roundwood products, except fuelwood.

- 32, Ingrowth The number or net volume of trees that grow
large enough during a specified year to qualify as saplings, pole-
timber, or sawtimber.

3\3. Land Area

a. Bureau of the Census. The area of dry land and land
temporarily or partly covered by water, such as marshes,
swamps, and river flood plains (omitting tidal flats below mean

" high tide); streams, sloughs, estuaries, and canals less than,
1/8 of a statute mile in width; and lakes, reservoirs, and ponds
less than 40 acres in area.

b, Forest Survey. The same as the Bureau of the Census,
except minimum width of streams, etc. is 120 feet And minimum
size of lakes, etc, is 1 acre.

34. Limb. That part of the tree above the stump which does not
meet the requirement for sawlogs and ypper-stem portions, including
all live, sound branches to a minimum of 4 inches 4.0.b.

35. Log Grades. A classification of logs based on external
characteristics as indicators of quality or value.

: 36. Logging Residues., The unused portions of trees cut or
k111ed by logging.

'37. Miscellaneous Federal Lands. Federal lands other than
National Forests, lands administered by the Bureau of Land Manage-
‘ment, and .Indian lands,




rock, water, etc.

‘percent stocked with growing- stock trees.

38. Miscellaneous Private Lands. Privately owned lands other
than forest-industry and farmer-owned lands.

- 39. Mortality, Number or sound-wood volume of live trees dying
from natural causes during a specified period.

40, National Forest Land. Federal lands which have been
legally designated as National Forests or purchase units, and other
lands under the administration of the Forest Service, including
experimental areas and Bankhead-Jones Title III lands. h

41, Net Annual Growth., The increase in volume of a specified
size class for a specific year. (Note: Components of net annual
growth include the increment in net volume of trees at the beginning
of the specific year surviving to its end plus volume of trees reach-
ing the size class during the year minus the volume of trees that
died during the year minus the net volume of trees that became
rough or rotten trees during the year.)

42, Net Volume. Gross volume less deductions for rot, sweep,
or other defect atfecting use for timber products.

43, Noncommercial Forest Land. (a) Unproductive forest land
incapable of yielding crops of industrial wood, because of adverse
site conditions and (b) productive-reserved forest land.

44. Noncommercial Species. Tree species of typically small
size, poor form, or inferior quality which normally do not develop
into trees suitable for industrial wood products.

45. Nonforest Land. Land that has never supported forests
and lands formerly forested where use for timber management is
precluded by development for other uses. (Note: Includes areas
used for crops, improved pasture, residential areas, city parks,
improved roads of any width and adjoining clearings, powerline
clearings of any width, and 1-to-40-acre areas of water classified

- by the Bureau of the Census as land. If intermingled in forest

areas, unimproved roads and nonforest strips must be more than

. 120 feet wide, and clearings, etc., more than 1 acre in size, to

qualify as nonforest land.)

46. Nonstockable. Areas of forest land not capable of support-
ing seedlings of commercial species, because of the presence of

47. Nonstocked Land. Commercial forest land less than 16.7




48, Old: G¥owth Sawtimber Stands. Sawtimber stands in which
50 percent of mofe of the area 18 occupied by old-growth sawtimber
trees,

49, Old-Growth Sawtimber Trees. Trees that are at least 100
years old.

- 50,. Other Federal Lands., Federal lands other than National
- Forests, including Jands adininistered by the Bureau of Land Manage-
ment, Bureau of Indian Affairs, and other Federal agencies.

51, QLI';@_}:_Remova_ls. The net volume of growing-stock trees
removed Trom thAE AVERtery by cultural operations, such as timber-
stand improvements, land ¢learing, and changes in land use.

52, Overgrown Knot. The scar left in the bark by a limb com-
pletely overgrown, but still outlined by the circular configuration in
the bark:

53. Overstocked Areas. Areas where growth of trees is sig-
nificantly reduced by excessive numbers of trees. (Note: Stands
will be considered overstocked if stocking is 133 percent or more,
 when 100 percent represents the minimum level of stocking required

to maké full use of the site,)

- 54, Ownership; P¥eperty owned by one owner, regardless of
the number of parcels in a spécified area.

55, Plant Byproducts. Wood products, such as pulp chips,
obtainéd in€idéntal to production of other manufactured products.

56. Plant Residues. Woo0d materials from manufacturing plants
not utilized for some product. (Note: Includes slabs, edgings,
trimmings, FAiseuts, sawdust, shavings, veneer cores and clippings,
and pulp screenings.}

57. Poletimber Stands. (See stand-size class.)

b8, Peletimber Trees., Growing-stock trees of commercial
species at least 5.0 inehes in d,b.h., but smaller than sawtimber

size,

59. Productive-Reserved Forest Land. Forest land sufficiently
productive té qualily as commercial forest land, but withdrawn from
- timber utilization through statute, administrative designation, or
exclusivé ise for Christmas-tree production as indicated by annual
shearing.




'A forage.

60. Quality Classes. A classification of sawtimber volumes by
log or tree grades.

61. Rangeland. Land on which the natural plant cover is com-
posed principally of native grasses, forbs, or shrubs valuable for

62, Rotation. The period of years between establishment of a
stand of timber and the time when it is considered ready for cutting
and regeneration.

{ _

63. Rotten Trees. Live trees of commercial species that do not
contain at least one 12-foot saw log or two noncontiquous saw logs,
each 8 feet or longer, now or prospectively, and/or do not meet
Regional specifications for freedom from defect primarily because of
rot; that is, when more than 50 percent of the cull volume in a tree
is rotten,

64. Rough Trees. (a) Live trees of commercial species that do
not contain at least one 12-foot saw log or two noncontiquous saw logs,
each 8 feet or longer, now or prospectively, and/or do not meet
Regional specifications for freedom from defect primarily because of
roughness or poor form, and (b) all live trees of noncommercial species.

65. Roundwood Products. Logs, bolts, or other round sections
cut from trees for industrial or consumer uses. (Note: Include saw
logs; veneer logs and bolts; cooperage logs and bolts; pulpwood;
fuelwood; piling; poles; posts; hewn ties; mine timbers; and various
other round, split, or hewn products.)

66. Salvable Dead Trees. Standing or down dead trees that are
" considered merchantable by Regional standards.

67. Saplings. Live trees 1.0 inch to 5.0 inches in diameter at
breast height.

68. Sapling-Seedling Stands. (See stand-size class.)

69. Saw Log. A log meeting minimum standards of diameter, length,
and defect, including logs at least 8 feet long, sound and straight and
with a minimum diameter inside bark for softwoods of 6 inches (8 inches
for hardwoods) or other combinations of size and defect specified by
Regional standards.

70. Saw Log Portion. That part of the bole of sawtimber trees

between the stump and the saw log top.




71. Saw Log Top. The point on the bole of sawtimber trees
above which a saw log cannot be produced. The minimum saw log
top is 7.0 inches d.o.b. for softwoods and 9.0 inches d.o.b. for

hardwoods,

72, Sawtimber Stands. (See stand-size class,)

.73, Sawtimber Trees. Live trees of commercial species contain-
ing at least a 12-foot saw log or two noncontiguous saw logs, each 8
feet or longer, and meeting Regional specifications for freedom from
defect. Softwoods must be at least 9.0 inches in diameter breast
height. Hardwoods must be at least 11.0 inches in diameter.

74. 'Sawfimber Volume. Net volume of the saw log portion of
live sawtimber in board feet International 1/4-inch rule,

75, Seedlings. Live trees less than 1.0 inch in diameter at
- breast height that are expected to survive. )

" 76, Site Classes, A classification of forest land in terms of
inherent capacity to grow crops of industrial wood based on fully
stocked natural stands,

77. Softwoods. Coniferous trees, usually evergreen having
needles or scalelike leaves.

78. Sound Knot or Limb. Knots or limbs intergrown or encased
with the surrounding wood and with no indication of decay., Bark
may or may not be present on the limbs.

79. Stand-Size Class., A classification of forest land based on
the size class of growing stock trees on the area; that is, saw-
timber, poletimber, or seedlings and saplings. (Note: Only those
"trees that contribute to no more than 16 percent stocking at a plot
point will be considered in determining stand-size class.)

a, Sawtimber Stands. Stands at least 16.7 percent stocked
with growing stock trees, with half or more of total stocking
in sawtimber or poletimber trees, and with sawtimber stocking
‘at least equal to poletimber stocking.

b. Poletimber Stands. Stands at least 16.7 percent stocked
with growing stock trees of which half or more of this stocking
is in poletimber and/or sawtimber trees, and with poletimber

" stocking exceeding that of sawtimber.

c. Sapling-Seedling Stands. Stands at least 16.7 percent
stocked with growing stock trees of which more than half of
the stocking is saplings and/or seedlings.
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80, State, County, and Municipal Lands. Lands owned by States,
counties, and local public agencies or municipalities, or lands
leased to these governmental units for 50 years or more.

81. Stocking. The degree of occupancy of land by trees,
measured by basal area and/or the number of trees in a stand by
size or age and spacing, compared to the basal area and/or number

- of trees required to fully utilize the growth potential of the land;
that is, the stocking standard. (Note: Also see stocking explana-
tion in section 21.5 of Forest Survey Handbook.)

. 82, Timber Removals, The net volume of growing stock trees

removed from the inventory by harvesting; cultural operations,
such as timber-stand improvement; land clearing; or changes in
land use.

83. Timbher Products. Roundwood products and plant byproducts.
(Note: Timber products output includes roundwood products cut from
growing stock on commercial forest land; from other sources, such
as cull trees, salvable dead trees, limbs, and saplings; from trees
on noncommercial and nonforest lands, and from plant byproducts.,)

84. Tree Size Class. A classification of trees based on diam-
eter at breast height, including sawtimber trees, poletimber trees,
saplings and seedlings.

85, Unproductive Forest Land. Forest land incapable of pro-
ducing 20 cubic feet per acre of industrial wood under natural
conditions, because of adverse site conditions. (Note: Adverse
conditions include sterile soils, dry climate, poor drainage,
high elevation, steepness, and rockiness.)

88, Upper Stem Portion. That part of the bole of sawtimber
. trees ahove the saw log top to a minimum top diameter of 4.0 inches
“outside bark or to the point where the central stem breaks into
limbs,

87. Urban and Other Areas. Areas within the legal boundaries
of cities and towns; suburban areas developed for residential,
industrial, oOr recreational purposes; schoolyards; cemeteries; roads;
reilreads; airports; beaches; powerlines and other rights-of-way;
or other nonforest land not included in any other specified land
use class,

88. Water

a, Bureau of the Census., Streams, sloughs, estuaries,
and eanals more than 1/8 of a statute mile in width; and lakes,
reseyvoirs, and ponds more than 40 acres in area,

e
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b. Forest Survey. The same as the Bureau of the Census,
except minimum width of streams, etc., is 120 feet and minimum
size of lakes, etc, is 1 acre.

89, Young-Growth Sawtimber Stands. Sawtimber stands in which

' 50 percent or more of the stand is occupied by young-growth saw-

timber trees.

90. Young-Growth Sawtimber Trees. Sawtimber trees less than

100 years old.

40 - INVENTORY FIELD PROCEDURES

‘Uniform measuring and recording methods are provided to ensure

comparability of the resource data compiled by different units and
efficizncy in the collection of timber resource statistics,

Forest Survey is faced with the problem of remeasuring and recover-
ing information from plot systems other than the standard 10-point
cluster plot specified in this chapter. No attempt will be made in
this handbook to outline remeasurement procedures. Appropriate

supplements to this handbook will be prepared covering remeasure-

ment procedures for Missouri

‘Precise measurements and classifications are essential to keep

field-technique errors tc a minimum. Errors in area classification
of tree measurements will be expanded several hundred times in the
processing phase of the Forest Survey, and an accumulation of even
small .,errors may lead to erroneous inventory results.

Item captions and numbers mentioned in this handbock refer to items
on the Forest inventory sample record in exnibit 1,
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41 - DETERMINING SAMPLE LOCATION

. 41.1 - Planning Travel. Supply field crews with road maps and
aerial photographs with sample locations marked, along with a list
of field sample locations to be visited. Field crews should select
the field sample locations to be visited each day from this list
and plan travel to field sample locations using the maps, photo-
‘graphs,’and other information on local travel conditions,

{

41.2 - Establishment of Reference Line. The first step in locating
the forest sample location is to draw a straight reference line
between two features visible on the photograph and easily located

on the ground. Select such features as straight road sections,
drainage ditches, or field edges. Avoid using railroads or power-
lines, since they influence the compass reading. A line drawn
between two well-spaced buildings or other easily identifiable land-
.marks may also serve as a reference line,

Next draw the reference line on the photograph with an arrow at one
end of the line to indicate the azimuth direction. Measure the
azimuth with a compass to the nearest degree and record it on the
back of the photograph. Disregard magnetic declination.

41.3 - Starting Point. Select a landmark readily identifiable on
the ground and on the photograph and as close to the sample location
as possible. Select landmarks which can be readily identified on
resurveys, such as intersectioqé or sharp bends in roads, streams
~or drainage ditches, field corners and prominent trees.

Pinprick-the starting point on the aerial photograph on which the
sample location is pinpricked. Label the pinprick "SP" on the
back of the photograph.

‘In the field mark the starting point with paint. Paint "SP" facing
direction of normal approach in letters about 4" high located at
D.B.H, and a 3" high "X" near ground level.

Describe the starting point on the back of the sample record under
item 73.

41.4 - Photograph Azimuth, Draw a straight line on the photograph
through the starting point and center of the sample location.
Extend this line to intersect the reference line or an extension of

it.




41,5 - Photograph Distance. Measure on the photograp distance
from the starting point to the plot center to the nearest eet (or
3/#?5 chain) by using a transparent scale.

41, 6 - Photograph Scale. Instructions for determining photograph

- scale and locating the sample location center from aerial photographs
will be prepared by the Stations and Regions to best fit local or
regional conditions.

' The following is an example of detailed procedures description that
should be included in local supplements to this Handbook.

Photograph scale may be determined as follows:

1. Select two landmarks which are at least 1,000 feet apart,
at approximately the same elevation, and readily identifiable on the
photograph. .

2. Determine the horizental distance in feet between the land-
marks by ground traverse. A speedometer reading interpolated in
hundredths of a mile may be satisfactory for landmarks adjoining
a road; otherwise the distance should be chained.

3. Scale the distance between images of landinarks on the
photograph to the nearest thousandth of a foot.

4, Use the following formula to solve to the nearest 100 for
photograph scale reciprocal (PSR):

PSR = g% where GS = ground distance and

PD = photograph distance between landmarks and photo-

graph scale or RF, = ?}Sﬁ .

5, Where a reference map is detailed enough to show suitable
landmarks in the vicinity of the sample location, map measurements
. may e substituted for ground measurements. In this case:

PSR = (Map scale reciprocal)(map distance)
- Photograph distance

41.61 ~ Conversion Scale. As an alternative to the above methods,

the representative fraction (RF) may be determined by laying a
transparent conversion scaie over a known distance on the photograph.
Orient the scale over the images of the landmarks so that the ground

. distance between landmarks is represented on the scale and read the
RF directly.




If the reference line and the line to the sample location, or extensions
of those lines, do not intersect on the photograph, draw a line per-

pendicular to the reference line, making it cross the line to the

sample location. Useée this as the new reference line after adding or
subtracting 90 degrees. Indicate the directions of the sample location
line and the reference line by putting an arrow at the end of each line.

Measure the angle between these lines, starting from the reference
line. Obtain the azimuth of the sample location line by adding or
subtracting this angle from the azimuth of the reference line. Add

the angle if it is measured counterclockwise from the reference line
(exhibit 2).

Exhibit 2

AZIMUTH CALCULATIONS

() PC (Plot Center)

© rc (Plot Center)




41,7 - Travel to Location. Using compass and tape, run a course
on the computed azimuth for the scaled distance from starting point
to sample location. Record this information on the back of the
Forest inventory sample record under item 74 (exhibit 1).

42 - ESTABLISHMENT OF SAMPLE LOCATION

42,1 - Establ)¥ishing Center of New Location, If the sample location
" is being established for the first time, place a pin or stake at
the end of the computed course. Check to make sure that photo-
graph location agrees with ground location,

42,2 - Location Correction. If the ground location is clearly not

- the point pinpricked on the photograph, and the correct location

can be determined on the site, place a second pin at the correct
location, Note the azimuth and distance from the initial pin to the
relocated pin and record these items on the back of the Forest
inventory sample record under item 80 and remove the first pin.

This second pin becomes the location of point one of the 10-point
cluster.

42,3 - Reestablishing Center of Remeasured Locations, If the

' sample is one established in a previous survey, search for the old

center pin or other identification. If located, measure the direc~
tion and distance from the current approach line to the old center
of the sample location and record on the back of the Forest inven-
tory sample record under item 80 (exhibit 1). A current sample
should be taken at the old location, A supplement will be pre-
pared outlining procedures for remeasuring 5 factor plots in
Migsouri.

If the old center cannot be located, establish a new sample center
at the end of the approach line.

42,4 - Nonforest Locations., A certain number of locations inter-
preted as nonforest on aerial photographs will require a field check
in accordance with an improved sampling design. In addition, a
certain number of locations interpreted as forest on aerial photo-
‘graphs, upon field examination will turn out to be nonforest.

"~ If point one of the location falls on nonforest land, record data
for items 1-9 inclusive on the forest inventory sample record,

42.5 - Noncommercial Forest Locations., If point one of the location
falls on noncommercial forest land, record only items 1 through 12
and item 56 on the Forest inventory sample record.




This category of land includes both unproductive forest land and
productive forest land withdrawn from commercial timber use,
including land used for Christmas tree production (item 8).

42.6 - Commercial Forest Locations, If point one of the sample
location falls on land that qualifies as commercial forest land,

" establish the sample location and record information for all items
on the Forest inventory sample record.

In this and the following sections dealing with plot location,

it should be remembered that the location center (as defined by the
pin prick on the photo) determines the land class, provided the area
surrounding the pin prick is a least 1 acre o3 120 feet in width.

In the following examples hatched areas represent forest lands.

Forest
2. 5.
10 4o
7.
3. 6.
i. Forest--dot falls on forest land larger than 1 acre in size.

2, & 3. Forest--dot falls on strip of nonforest land (less than 120'
v in width) that is bounded by forest land on at least

2 sides.
4, Forest--dot falls on nonforest land (less than 1 acre in
- size) that is surrounded by forest land.

‘5, Nonforest--dot falls in improved road less than 120' wide.
: Improved roads and powerline clearings of any
. width are nonforest.

6. Forest--dot falls in area of more than two adjacent strips
of clearly defined forest and nonforest land (each
strip less than 120' in width). As the band of
strips in the acre is comprised of more forest
than nonforest, the classification is forest,

| ,_ —



Sequential plot #

April 1967

FOREST INVENTORY SAMPLE RECORD
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72.

73.

-75.

7.

79.

.OWNER'S NAME

LOCATION :

COUNTY T, R.
SECTION # SUBDIVISION

FLIGHT # PHOTO #

ADDRESS

STARTING POINT DESCRIPTION:

COURSE TO SAMPLE LOCATIOH:

DIRECTION

DISTANCE

TO

76. SKETCH OF SAMPLE LOCATION AREA

WITNESS TREES:

78. FIELD CREW:

SPECIES D.B.H, AZIMUTH DISTANCE CRUISER
__(Inches) (Degrees) (Feot) EALLIMAN
DATE
GROWTH TREES : I
OFFICE EDIT:

80.-

10-POINT CLUSTER LAYOUT:

81. NOTES:




7. Forest--dot falls on nonforest land (less than 120' in
width). If point had fallen in area 120+ feet wide
the classification would be nonforest.,

The above rules apply equally but in reverse manner if the location
of forest and nonforest land is reversed,

42,7 - Witness Trees. Reference point one with at least two witness
trees if possible. They should preferably be (1) close to the pin
and spaced approximately at right angles from the pin, (2) not likely
to die or be cut within 10 years, (3) species easily located in

the stand, and (4) at least 5 inches in diameter at d.b.h. (at least
2 inches in diameter if no trees 5 inches and over are available).
Record the following witness tree data on the back of the igmple
record under item 76: (1) species, (2) d.b.h. to the hggkest 1/10th
inch, (3) azimuth from pin to center of the tree, and (4) slope
distance to the nearest 1/10th foot,from pin to center of the tree
at its base. Mark the base of each witness tree with a painted

"X," on the side of the tree facing plot center.

42,8 - Ten-Point Cluster. After point one has been establisned, and
providing it falls on commercial forest land, the other nine points

 should be located and marked with wire pins, metal stakes or treated-

wood stakes., The entire 10 pointsshould be restricted to commercial
forest land as shown in the following tabulation.

The grid pattern of sample points is desinged todtain a uniform

distribution of points over approximately 1 acre. Use spacing and
orientation as follows:

42,7




10-point cluster design

Azimuth and Distance from Point to Point

0° 70 feet 1 2
0° 70 feet 2 3
120°~ 70 feet 3 4
180° 70 feet 4 . 5
180° 70 feet 5 6
240° 70 feet 6 7
300° 70 feet 7 8
0° 70 feet 8 9
0° 70 feet 9 10

The above spacing and orientation results in 10 equilateral triangles
with sides 70 feet in length between points (exhibit 3). Modifications
of this standard cluster design should be made only with Washington
Office approval except for selection of substitute points as described
below.

If point one or any other of the 10 points at a sample location falls
within a tree trunk, shift the point location back along the approach
line a distance of 2 feet from the edge of the tree trunk and mark
with a pin or stake. Measure distance to the next point from the pin

or stake.

42. 9 - Substitute Points. If point 1 falls on commercial forest land,

and any of the points 2 through 10 fall on nonforest or noncommercial

-forest land area more than 1 acre in size or more than 120 feet in

width, locate a substitute point on commercial forest land and mark
with pins or stakes.

Exhibit 3

TEN-POINT CLUSTER DESIGN
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(Points falling on noncommercial forest or nonforest land smaller

than 1 acre in size or less than 120 feet in width, will be considered
commercial forestland and no substitute points will be required.)

- Also locate substitute points when any of points 2 through 10 fall on
improved roads, railroads, and adjoining clearings. Such clearings
~will be considered nonforest land regardless of width.

A substitute point should be located by starting at zero azimuth from
the highest-numbered regular point qualifying for tally and rotating
clockwise to locate the first qualifying point forming additional
equilateral triangle of points. When more than one substitute point
~is required, continue this rotation, selecting in turn other qualifying
points forming additional triangles. If necessary, repeat this pro-
cedure at next highest-numbered regular points in turn and then at
each previously selected substitute point in turn.

- Where substitute points are selected, show their location on the
back of the sample record on the diagram provided in item 79. Also
show a number with a prime superscript for each substitute point as
indicated in exhibits 4 and 5.

In exhibit 4 a substitute for point 10 is located at 10' by rotating

- around point 9 (the highest numbered regular point qualifying for
tally) to locate the first possible additional equilateral triangle of
point.

Exhibit 4

TEN-POINT CLUSTER WITH
ONE SUBSTITUTE POINT
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~In exhibit 5 substitutes must be located in turn for points 2, 3, 4,

- 8, 9, and 10. The first substitute point 2', is located by rotating
from zero azimuth around point 7 {the highest-numbered regular
point qualifying for tally in commercial forest) to form the first
possible additional equilateral triangle of points. Further rotation
around point 7 yields no more qualifying substitute points; this rota-
tion procedure is repeated around point 6 (the next highest-numbered
regular point below 7 qualifying in commercial forest). This yields
substitute points 3¢ and 4'. Rotation around the next highest-numbered
regular point qualifying, 5, yields naq additional substitutes; thus
rotation around the first-selected substitute point, 2', is used to
select two more substitutes, 8' and 9'. Rotation around the second-
selected substitute,, 3', must be used to locate the last required
substitute, point 10',

Exhibit 5

TEN-POINT CLUSTER PLOT WITH
SIX SUBSTITUTE POINTS

43 - LOCATION IDENTIFICATION. Field measurements and observa-
tions should be recorded on the Forest inventory sample record
(exhibit 1). Data are recorded to facilitate preparation of punchcards
and items are numbered in the sequence in which normally recorded.

" 43,2 - State, Item 1. Record the appropriate two-digit code from
the list of standard codes. The state code for Missouri is 24.

43,3 - Survey Unit, Item 2. Record appropriate one-digit code from
code list of survey units,

State Code = 24

Unit 1 = Eastern Ozark Unit
Unit 2 = Southwestern Ozark Unit
Unit 3 = Northwestern Ozark Unit
Unit 4 = Southern Prairie Unit
Unit 5 = Northern Prairie Unit




43.4 - County, Item 3. Record appropriate two-digit code from
code list of counties.

Unit County County Unit County County  Unit County County

Code _Code ~ Name Code _Code _Name Code Code  Name

- 01 Adair 5 15 Grundy 12 Perry
02 . Andrew 5 16  Harrison 13  Pettis

- 03 - Atchison 07  Henry 10  Phelps
04 Audrain 05 Hickory 28 Pike
01 Barry 17 Holt 29 Platte
01 Barton 07 Howard 11 Polk
02 Bates . 04 Howell 12 Pulaski
01l Benton 06 Iron 30 Putnam
.01 Bollinger 08 Jackson 31 Rallis
01 Boone 09 Jasper 32 Randolph
05 ‘Buchanan 08 Jefferson 33 Ray
02 Butler 10 Johnson 09 Reynolds
06 Caldwell 18 Knox 10 Ripley

13 St. Charles
13 St. Clair

06 Laclede
11 Lafayette

02  Callaway
02 Camden

O NUNKHKEOENNUNNUVUHRGNUUVROOHWORHULULUULWWUVMUW S G

4
3
"5
6
2
1
4
4
6
4
5
3
4
03 Cape Girardeau & 12 Lawrence 11 St. Francois
07 - Carroll 5 19 Lewis 14 St. Louis
- 03 Carter 5 20 Lincoln 15 Ste. Gsmevieve
03 Cass 5 21 Linn 14 Saline
03 Cedar 5 22 Livingston 34 Schuyler
08 Chariton 2 05 McDonald 35 Scotland
02 Christian 5 23 Macon 05 Scott
09 Clark 1 07 Madison 12 Shannon
10 Clay 3 07 Maries 36 Shelby
11 Clinton 5 24 Marion 96 Stoddard
04 Cole 5 25 Mercer 08 Stone
04 Cooper 3 08 Miller 37 Sullivan
- 04 . Crawford 7 02 Mississippi 09 Taney
05 Dade 6 09 Moniteau 10 Texas \
04 Dallas 5 26 Monroe 15 Vernon i
12 Daviess 6 10 Montgomery 16 Warren i
13 DeKalb 3 09 Morgan 13 Washington :
05 Dent 7 03 New Madrid 14 Wayne
03 Douglas 2 06 Newton 11 Webster :
01 Dunklin 5 27 Nodaway 38 Worth |
05  Franklin 1 08  Oregon 12 Wright
06 Gasconade 6 11 Osage
14  Gentry 2 07 Ozark 17 City of St. Louis
7

04 Pemiscot

06  Greene

43.4




43.5 - Sample Number, Item 4. Record appropriate four-digit code

that corresponds to card number on the stereoclassification record
for each sample plot within each county. All forest dots and non-
" forest checks that appear on the stereoclassification record are
assigned a card number but not all become sample plots.

Sequentidl plot number. Record appropriate four-digit code
to identify consecutive plot number within each unit. All plots,
both forest and nonforest, permanent and temporary, office and field,
will be numbered consecutively across each unit. Sequential plot

number will be used toidentify sample plots on aerial photographs
and county road maps.

43.6 - Sample Kind, Item 5. Record a one-digit code from the follow-
ing list of standard codes:

Code

1l New 10-point cluster. A new 10-point permanent
cluster established without reference to any pre-
vious inventory.

2 . New 10-point permanent cluster established at the same
location as another type of plot or point cluster.
The center point of the initial plot or cluster is
taken as point one of the 10-point cluster.

3 New 10-point cluster established in the immediate
vicinity of a sample location that cannot be re-
established.

7 New 10-point temporary partial permanent cluster where
heights are not measured.

8 New 10-point temporary partial permanent cluster

established at the same location as another type of
plot or point cluster.

43.7 - Date of Survey, Item 6. Record a four-digit code to show the
' month by the first two digits, followed by a code showing the year

in which the sample location is measured, using the following
- standard codes:

Code ) Month Code Year
01 January 69 1969
02 February 70 1970
03 March 71 1971
04 April 72 1972
05 May 73 1973
06 June 74 1974
07 July 75 1975
08 August 76 1976
09 September 77 1977
10 October 78 1978




44 - AREA CLASSIFICATION

44,1 - Land Use

. 44,11 -~ Land Use, Dot and PI, Item 7. Enter a two-digit land-use codé
as estimated by photo interpretation. Record one of the following codes:

Code

10 Forest land

30 Questionable - probably forest land
40 Questionable - probably nonforest land
60 Nonforest land

91 Census . water

92 Noncensus water

44,12 - Land Use, Ground, Item 8. Record present land classification as
determined from ground examination. Use one of the following two-digit codes:

Forest-land at least 16.7 percent stocked by forest trees of any
size or formerly having such tree cover, and nqt currently developed
for nonforest use.

Code

20 Commercial forest land. (stocked - more than 16.7 percent
stocking in growing stock trees) (nonstocked - less than 16.7
percent stocking in growing stock trees)

21 Pastured commercial forest land. More than 25-percent stocked
- with growing stock trees,
- 40 Unproductive forest land. (forest land incapable of pro-

ducing 20 cubic feet per acre of industrial wood under
natural conditions, because of adverse site conditions)
(based on site index)

50 Productive forest land withdrawn from commercial use
through statute or administrative designation. (such
as a state park)

51 Productive forest land withdrawn for Christmas tree produc-
tion as indicated by annual shearing.

Nonforest land. Land that has never supported forests and lands
formerly forested where use for timber management is precluded
by development for other uses.

"~ Code
" 61 Cropland

62 Improved pasture and natural range land (less than 16.7
percent stocked with all trees)

64 - Idle farmland (not tended within the last 2 years and less
than 16.7 percent stocked with all trees)

65 Marsh

66 Other farmland, including farmsteads

44




44,12 - (cont'd)

Code
- 67 Urban and other (residential, industrial, and recreational
areas) (also includes railroads, improved roads, power
, lines and pipe lines, regardlessof width)
69 = Wooded pasture (improved pasture with more than 16.7 percent
: stocking in all trees, but less than 25 percent stocking in
growing stock trees)
- 91 Census water (more than 10 chains in width or 40 acres in area)
.92 Noncensus water (more than 120 feet wide or 1 acre in area)

44,13 - Land Use Trend, Item 9. On remeasured locations record change
in land use since the previous survey using the following two-digit
codes. On new sample locations record change in land use since the
photo date,

Code
01 No change in land use
02 ' Changed from forest to cropland, improved pasture,
or other farmland
03 Changed from forest to idle farmland I
04 Changed from forest to urban and other @F/
05 Changed from forest to water or marsh JF
06 Changed from cropland, improved pasture,
: or other farmland to forest
07 Changed from idle farmland to forest
08 Changed from urban and other, or from water
or marsh to forest
09 Changed from noncommercial to commercial forest land
10 Changed from commercial to noncommercial

44,2 - Owner Class, Item 10.

‘Ownership class should be obtained from county tax and ownership records
- for private land. Current ownership maps or ownership records are
generally available for Federal land and most public lands at local
offices, Fieldmen will visit county offices to obtain ownership of

~ field locations falling on private land. The photo interpreters will
complete ownership for public land or specifically refer this task

to the fieldmen for particular field locations. Owner, size of
ownership, and address will be determined from county courthouse

records and recorded later on the Forest Inventory Sample Record, except
in situations where ownership can be determined easily in the field.

" Record ownership using the following two-digit codes:

! 44,13




Code
11 National Forest
"12 -~ Bureau of Land Management
13 Indian
14 Miscellaneous federal
15 State
16 County and municipal
20 Forest industry

40 Farmer
© 50 Farmer-owned leased

60 Miscellaneous private-corporate

70 Miscellaneous private-individual

80 Miscellaneous private=corporate leased

90 Miscellaneous private-individual leased

In ownérShip codes 20 through 90, use the second digit to indicate
size of ownership in the United States by the following codes:

Code .
1 0 to 50 acres
2 50 to 100 acres
3 100 to 500 acres
4 500 to 2,500 acres
S 2,500 to 5,000 acres
6 5,000 acres or more

For example, a location falling on land owned by a farmer having a
total commercial forest land holding of 75 acres in the United States
would be coded as 42,

44,3 - National Forest, Item 11. On National Forest lands record a
three-digit code for this item. The first digit indicates National
- Forest Region and the last two digits the National Forest. Dash this
~ item for sample locations on other lands.

National Forest Region = Code 9
.National Forests = Clark National Forest---Code 05
Mark Twain National Forest---Code 18

'44.4 - Working Circle, Item 12. On National Forest lands record a
~ one-digit code for the National Forest working circle. Dash this item

for sample locations on other lands. A@4H¢éé%7
- Working Circles 4 quﬂg¢%@¢¢¢¢5¢a&¢/g

Clark National Forest

-l = Centerville— 5 - Potosi
2 - Fredericktown 6 - Rolla
3 - Houston 7 - Salem
4 - Poplar Bluff 8 - Cedar Creek

44.3




Mark Twain National Forest

1 - Ava 4 - Van Buren
2 - Cassville 5 - Willow Springs

. 3 - Doniphan 6 - Winona

45 - TREE IDENTIFICATION, Space is provided on the forest inventory
sample record for recording complete information on each tree found
on sample plots, On forest locations designated as partial plots,
thevfollowing data will not be recorded: Items 13, 14, 20 through 30,
© 37 through 38, Partial plots will be witnessed so they can be
remeasured at the next survey in the same manner as regular permanent
'plots. )

45.1»- New Plots

45.11 - Fixed-Plot Tally for Treesl.0 to 5.0 Inches Diameter
‘Breast High (Plot Radius 6.8 Feet Encompassing 1/300 Acre)

45.112 - Plot Points 1, 2, and 3. Record data for all live saplings;
that is, trees of commercial species from 1.0 to 5.0 inches d.b.h.,
-within the fixed plot for items 13-19 and 31-35 on forest inventory
sample record. See Appendix Tatum Guide 4 for checklist of items to
collect, Record items 13-19 and 34-35 for trees of noncommercial
species 1,0.to 5.0 inches in diameter.

45.11b - Plot Points 4 through 10. Record data on a minimum of four sap-
lings, but enough to complete the stocking percent. If you have recorded

a minimum of Hur saplings and have reached 16 in stocking percent, any
additional saplings found on the fixed plot need not be recorded. Record the
most dominant saplings, regardless of the number tallied. Also, all

saplings are counted in basal area, if they qualify, even if they are not

. regorded on the plot sheet.

45.12 - Variable-Plot Tally for Trees 5.0 Inches Diameter Breast High

. ‘and Larger. At each plot point 1 through 10, record data on all live trees
5.0 inches d.b.h. and larger that fall within the limiting distance of the
basal factor designated for the area.

l See appendix tatum guide #4 for required items to tally on all types of
‘trees. '

'Exhibit,7 summarizes the basal area factors used by Stations and Regionms
for various types or species.

- Exhibit 8 summarizes limiting distances. Limiting distances can also be
found in the appendix tatum guide #3.

" Limiting distance for various basal factors is the horizontal distance
from the pin to the center of a tree at d.b.h. For example, the limiting
distance for a tree with a d.b.h. of 14,6 inches, using a basal area
factor of 37.5, is 19.88 plus .85, or 20.73 feet.




.45.13 - Fixed-Plot Tally for Seedlings or Other Cover (Plot Radius
6.8 Feet Encompassing 1/300 Acre). If no live trees 1.0 inch d.b.h.

and larger; that is, sapling, poletimber, or sawtimber-sized trees,

are recorded at a point, on the forest inventory sample record,

record items 15 through 19 and item 33-35 for the four (4) most

dominant (tallest) seedling-sized trees on the fixed plot.
ST

Softwoods must be 1/2 foot tall and hardwoods one foot tall.

If no live trees of any size are recorded at a point, record data on
other cover for items 15 and 34.

45.14 - Fixed-Plot Tally for Stumps (Plot Radius 16.6 Feet Encompassing
1/50 Acre). At each point record items 15 through 19 on the forest
inventory sample record for all stumps plus item 21 for stumps of pole-
timber - or sawtimber-sized trees (exhibit 6).

45.2_- Remeasured Plots. For remeasurement of sample locations field
crews will be provided a separate supplement with specific instructions
concerning remeasurement.

45,3 - Azimuth, Item 13. On forest inventory sample record, record
azimuth from the point to the center of all tally trees 1.0 inch d.b.h.
and larger on points 1, 2, and 3. On all other points record ‘azimuth

. - for trees 5.0 inches d.b.h, and larger only.

45.4 - Distance, Item 14, Récord slope distance to the nearest foot
from the point center to the face of each tree at its base. Record
distance for each tree for which an azimuth is recorded.

45,5 - Point Number, Item 15. Record point number 1 through 10,
recording O for point 10. For each point there will be at least one
line of entries. If no trees are tallied at a point, check the fixed-
radius plot for stockability and nori-tree cover, and record cover
class code in item 34.

45,6 - Tree Number, Item 16. Record a two-digit code for each live
‘or dead tree tallied. On new locations proceed from O degree azimuth
in a ‘clockwise direction. Begin with number 01 at each point.

On all new sample locations, also record a number for each stump

" estimated to have been cut within the past 3 years on a 1/50-acre plot
(radius of 16.6 feet) centered on each point, using the same consecutive
numbering system used for trees.

45.13

K




Exhibit 7

VARIABLE PLOT BASAL AREA FACTORS BY AREA

Area

Basal area factor

‘Eastern United States
Rdcky Mountains

Pacific Northwest

Alaska:

Ponderosa pine subregion
Douglés -fir subregion
Pacific Southwest

Eastside Sierra

Old-growth redwood

All other areas

Coastal

Interior

37.5

40.0

40.0

80.0

*+ 40.0
250, 0

80.0

40.0

75.0

45.12




45,7 - Tree History, Item 17. Record a two-digit tree history code
on both new and remeasured sample locations, using the following
~ standard codes:

Code New sample locations
‘01_ Live trees
04 Dead tree qualifying as salvable dead.

(Note: No tally needed for nonsalvable dead trees

dying prior to mortality period of within the past

3 years. But all dead trees should be blazed so they can
be readily identified at future remeasurements)

05 Dead tree qualifying as mortality tree. (Mortality

' period---within the past three years)
(Note: If a dead tree qualifies both as salvable
dead and mortality, complete separate entries for each
tree history,) (Salvable mortality trees will have two
entries on the plot sheet, but the tree number will
remain the same)

08 Stump of live tree cut within past 3 years,
(To be recorded on 1/50-acre fixed-radius plot at each point)

10 Stump of dead tree cut within past 3 years.
(Qualifies as salvaged mortality. To be recorded on
1/50-acre fixed-radius plot at each point)

99 Site tree not on plot

- Nonsalvable mortality trees must have all required entries.
.Even if there is no useable volume, actual bole length, cull
cubic feet, saw log data (if a sawtimber tree) and top DoB must
be recorded.




VARIABLE PLOT LIMITING DISTANCE RADII» RY D.B.H. AND BASAL
" ARFA FACTOR» USING ZERO SLOPE.
- - - = - - BASAL AREA FACTOR = = = = = = = =
NeB.H.
37.5 40 75 80 250
(INCHES) = = = = = = LIMITING DISTANCE IN FEET = = = = = =
0.1 0.14 0.14 0.10 0.10 0.05
0.2 0.28 0.27 0.20 0.19 0.11
0.3 0.43 0.41 0.30 0.29 0.16
Ool4 0.57 0.55 0.40 0.39 0.22
0.5 0.71 0.69 0.50 0.49 0,27
0.6 0,85 0.82 0.60 0.58 033
0.7 0,99 0.96 0.70 0.68 0.38
0.8 1.14 1.10 0.80 0.78 O.44
0.9 1.28 1.24 0.90 0.R8 0.49
5.0 7.10 6.88 5.02 4.86 275
6.0 8.52 8.25 6402 S5.R3 3.30
7.0 9,94 9.63 7.03 .6-81 3.85
8.0 11.36 11.00 8.03 7.78 4440
9.0 12.78 12.38 9.04 8.75 4.95
10.0 14.20 13.75 10.04 9.72 5.50
11.0 15.62 15.13 11.05 10.69 6.05
"12.0 17.04 16.50 12.05 11.67 6460
13.0 18.46 17.88 13.05 12.64 7.15
14.0 19.88 19.25 14.06 13.61 7.70
15.0 21.30 20.63 15.06 14.58 8.25%
16.0 22.72 22.00 16.07 15.56 8.80
17.0 4,14 23.38 17.07 16.53 9.35
18.0 25.56 24.75 18.07 17.50 9.90
19.0 . 26.98 26413 19.08 18.47 10.48%
20.0 28.40 27.50 20.08 19.45 11,00
21.0 29.82 28.88 21.09 20.42 11.55
22.0 31.24 30.25 22.09 v 2139 12.10
23.0 32,66 31.63 23.10 22436 12.65
24.0 34,08 33.00 24.10 23.33 13.20
25.0 35.50 34.38 25.10 24.31 13.75
26.0 36.92 35.75 26.11 25.28 14.30
B 27.0 38.34 37.13 o 27.11 26425 14.85
' : s 28.0 39.76 3R.50 28412 27.22 15.40
: ’ 29.0 41.18 39.88 29.12 28.20 15.95
30.0 42,60 41.25 30.12 29.17 16.50
31.0 u4,02 42.63 31.13 30.14 17.05
32.0 45,44 44,00 32.13 31.11 17.60
.33.0 46.86 45.38 33.14 32.08 18.15
34.0 48,28 46.75 34.14 33.06 18.70
35.0 49,70 48.13 35.15 34.03 19.25
36.0 51.12 49,50 36.15 35.00 19.80
37.0 52.54 50.88 3715 35.97 20435
38.0 53.96 52.25 38416 36.95 20.90
39.0 55.38 53.63 39.16 37.92 21.45%
40.0 56.80 55.00 40.17 38.89 22.00
41.0 58.22 56.38 41.17 39.86 22455
42.0 59.64 57.75 42.17 40.84 23.10
43.0 61,06 59.13 43.18 41.R1 23.6%
44.0 62.48 60.50 44.18 42.78 24,20
45.0 63.90 61.88 45.19 43.75 24.75
U640 65.32 63.25 46.19 44.72 25430
47.0 66,74 6U.63 47.20 45.70 ?5.85
48.0 68.16 66.00 48.20 46.67 26.40
49.0 69.58 67.38 49,20 47.64 26495
50.0 71.00 68.75 50.21 48.61 27.50
45,12




D.8.H.

| (CINCHES)

51.0
5240
53.0
54.0
55.0°
. 5640
57.0
58.0
- 59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
© 84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0
. 92.0
93.0
9.0
95.0
96.0
97.0
98.0
99,0
100.0

72.42
73.84
75.26
76.69
78.11
79.53
80,95
82.37
R3.79
85,21

Exhibit 8 --Continued

- - = = BASAL AREA

40 75

FACTOR

80

- = = LIMITING DISTANCE IN FEET

70.13 51.21
71.50 52.22
72.88 53.22
74.25 S54.22
75.63 55.23
77.00 56.23
78.38 57.24
79.75 58.24
81.13 59.25
82.50 60.25
61.25

62426

63.26

64.27

65.27

66427

67.28

68.28

69429

70.29

71.30

72.30

73.30

74.31

75.31

76.32

77.32

78.32

79.33

80.33

81.34

82.34

83.35

84435

85.35

86436

87.36

88437

89.37

90.37

91.38

92.38

93.39

94.39

95.40

96.40

97.40

98.41

99.41

100.42

49,59
50,56
51.53
52.50
53.47
54.45
55.42
56.39
57.36
58.34
59.31
60.28
61.25
62.23
63.20
64.17
65.14
66.11
67.09
68.06
69.N3
70.00
70.98
71.95
72.92
73.89
T4.R6
75.84
76.81
77.78
78.75
79.73
80.70
81.67
82.64
83.62
84.59
85.56
86.53
87.50
88.48
89.45
90.42
91.39
92.37
93,34
94,31
95.28
96.25
97.23

28.05
28.60
29.15
29,70
30.25
30.80
21.35
31.90
22.45
33.00
33.55
4. 10
.65
35,20
35.75
36430
36.85
37.40
37.95
38.50
39,05
29.60
u0.15%
40.70
u1.25%
41.80
u2.3%
42,90
43.4%
u4,00
u4,5%
45.10
45,65
46.20
46.75
47.30
47.85
48.40
48.95
49,50
50.05
5060
51.15
51.70
5225
S2.80
53.35
53.90
54445
55,00
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45,8 - Species, Item 18, Record a three-digit species code for all
live trees, dead trees, and stumps recorded in item 16, Use standard
species codes siiown in Appendix. ALL NONCOMMERCIAL SPECIES ARE

CODED 999,

46 - TREE MEASUREMENTS. Measurements and observations recorded are
those required to compute volume, growth, and quality.

46,1 - Tree Diameter Breast High, Item 19, For each tree listed in
item 16 record a four-digit code for diameter at breast height,

to the last 0.1 inch. The 6.1-inch diameter class coded as 0061,
for example, should include trees 6.10 inches in diameter up to

but not including trees 6.20 inches in diameter.  Record code 0000
‘for tree with DBH less than 1.0 inch.

Since trees will be determined as in or out of the tally, depending
on their d.b.h. and distance from the point center, and since identi-
cal trees should be remeasured on resurveys, it is highly important
that d.b.h.be accurately determined. Proper measuring procedures
are illustrated in exhibits 10 and 11,

In case of irregularities at d.b.h., such as swellings, bumps,
depressions, and branches, measure diameter immediately above the
irregularity at the place where it ceases to affect the normal stem
form. Naturally swell-butted trees, such as cypress and tupelo,

should be measured at a point 1.5 feet above the end of the pro-
nounced swell or b-ttleneck if the bottleneck is more than 3 feet high.

If the stem forks immediately above d.b.h., measure diameter below

the swell at the place where the fork ceases to affect the normal
" stem form. When the stem forks below d.b h., consider the tree

as two trees and measure diameter at 34 feet above the fork (use

rule only once per tree).

On salvable dead trees that have had their bark slough off, etc.
estimate the diameter outside bark at time of death.

Place a 2-inch horizontal paint mark just above the upper tape at the
point where DBH is measured on the side facing plot center. Place
another 2-inch vertical paint mark at the base of the tree. Dead trees
tallied may be marked additionally so they can be easily identified at
future remeasurements,

46,11 - Stump Diameter at New Locations. For each stump of sawtimber -
or poletimber-sized trees recorded in item 16, record average diameter
outside bark to the last 0.1 inch at the top of the stump in item 19,
Estimate and record the d.b.h, at the time of cutting for each stump

of sapling-sized trees recorded in item 16.

45.8
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Exhibit 10

USING THE DIAMETER TAPE

__

Left
Hand
|
h ‘|45 —RIGHT

) —WRONG

RIGHT HANDED- Left hand crossed over.

u ‘n I—T” A r
gLy

“h
-l/ﬁ AN ( “Y \\\\\kl

d «—RIGHT
Always ossume that the 4' ft.
Tape must be D.B.H. point is at the top ot
pulled straight. lower tape at this point.

Don’t place tape at abnormal
place on the bole.

The tape must be at right ongles
to the lean of the tree.

46.1




Exhibit 11

DIAMETER BREAST HIGH MEASUREMENT
IN A VARIETY OF SITUATIONS

|. Tree on slope 2. Tree on level ground 3. Leaning tree

l‘ Dia. Point - |- Dia. Point
_ Y 3l

_T; r\- = - Dia. f’omi 4| . | _L

42 7 2

4. Tree forking at or 5. Tree forking below 41/2 feet
above 4 1/2 feet

Dia. Point

g

Dia. Point 3
i

6. Tree deformed ot 4 1/2 7. Bottleneck tree

46.1




46,3 - Bole Length, Item 21. Merchantable bole length of all live and
dead trees 5.0 inches d.b.h. and larger should be determined between
"the top of a l1-foot stump and 4.0-inch diameter outside bark, or the
point where the central stem is stopped by a fork, rot, branches,
crook, etc. before reaching 4.0 inches d.o.b. However, bole length

is not stopped if there is a 4-foot or larger merchantable section of
stem above the limitation.

Stoppers or limitations include a limb with a knot collar greater than
the stem diameter at that point or several limbs over 2" d.o.b. within a
'1-foot span with an aggregate knot collar diameter greater than the stem
d.o.b. of the section, and by any 4-foot section of bole so crooked that —
a line drawn between the center of the ends falls outside the bark at
any point.

‘Record length to the last whole foot using a three-digit code. For example,
a bole length of 23 feet would include lengths of 23.0 feet up to,
but not including, 24.0 feet and would be coded 023, See exhibit 12.

46,31 - Stump Height. On new locations for all stumps of sawtimber-
or poletimber-sized trees shown in item 17 record height of stump to

- the last tenth foot using a three-digit code. For example, a stump

" height of 1.86 feet should be coded 018. Record sapling stumps on all
plots, regardless if they were used for a product or not. For stumps
less than 5" in diameter estimate d.b.h. and leave stump height blank.

46.4 - Cubic-Foot Cull, Item 22. Cubic-foot cull is the volume of
decayed or missing wood in live or dead trees.

- For growing stock and dead trees, cubic-foot cull includes the volumes
- of sections of the bole that are too rough to be utilized for products,
such as pulpwood, including short sections with extreme crook, large

forks, or numerous limbs including:

1. A limb with a knot collar greater than the stem diameter
at that point, or several limbs over 2-inches d.o.b.
within a 1-foot span with an aggregate knot collar
diameter greater than the stem d.o.b. of the section.

2. Any 4-foot section of bole so crooked that a line drawn
between the center of the ends falls outside the bark at

. any point,
3. Any rotten section unusable for industrial products.

For cull trees record only the volume of rotten wood.

.Cubic foot cull may be computed by determining the length of the
section affected, and the midpoint d.i.b. The volume of the section
can then be looked up in the Tatum Guide ''Cubic Foot Volumes of

Short Logs" found in the Appendix. Using a four-digit code, estimate
-and record cull to the last one-tenth cubic foot (0.1 cubic feet
would be recorded as 0001).
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Exhibit 12

l:l Sawlog

.9'poB

BOLE MEASUREMENTS
FOR A VARIETY OF SITUATIONS

Upper 5 Limbs and e Rotten
Stem @ Sound Cull ﬁ Cull
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Exhibit 12 -- Continued

Explanation

1. A hardwood sawtimber tree. Saw log length terminates at 9-inch

" top d.o.b. and saw log meets minimum 12-foot qualification., Upper
stem -portion contains no cull and terminates a 4 inches d.o.b.
Saw log length is recorded as 12 feet; bole length as 21 feet,

2. A sawtimber tree. Saw log portion is terminated by limbs at 13-
“inches d.o.b. The saw log contains no cull and meets minimum
grade specifications. Both bole length and saw log length are
14 feet. The portion between whorls of limbs is large enough in —
. diameter but not in length to qualify as upper stem volume

(i.e., is less than 4 feet long).

-

3. A rotten tree. The saw log portion is 20 feet long, but a 13-foot
‘rotten section along with a 7-foot sound cull section prevents the
log frommeeting minimum specifications, Because more than half the
volume loss is due to rot, the tree is classed as a rotten tree.

4, A sawtimber tree, Saw log portion terminating because of branch-
ing at 15-inch top d.o.b. meets minimum specifications, Seven -
feet of left-hand fork qualifies as upper sten.

5, A rough tree, Saw log top terminated by branches 11 feet above
‘ crooked butt., No saw log meeting minimum qualifications present.

6. A sawtimber tree. Despite rotten cull in the saw log portion due
to butt rot, a 14-foot saw log is present with the butt 2 feet
cull. Seven feet of right-hand fork qualifies as upper stem.

A7, Two sawtimber "trees''. Since lowest fork is below d.b.h., each
fork is appraised and recorded as a separate tree. The lower
14-foot section of the left-nand fork meets requirements for a
sawtimber tree. A 6-foot portion of the largest stem in upper
fork qualifies as upper stem material, In the main right-hand

~ fork, a 13-foot saw log plus a 9-foot saw log (with an intervening
~ 1-foot section of sound cull) is recorded as 23 feet of saw log
length. A 4-foot section of the right-hand fork qualifies as
upper stem,

46,3




46,5 - Saw Log Length, Item 23, Record saw log length for softwood trees

-within a one foot span with a diameter or sum of diameters greater than
[l/é]the stem d.o.b. of that section. And for softwoods any limb or

9.0 inches d.b.h. and larger and hardwood trees 11.0 inches d.b.h. and
larger.

Measure saw log length from a 1-foot stump to the point on the bole
above which no merchantable saw log can be produced, because of excessive
limbs or other defects, or to a minimum top of 7.0 inches diameter

"outside bark (d.o.b.) for softwoods and 9.0 inches d.o.b. for hardwoods.

-To qualify as a saw log section, a tree must contain:

1. At least one 12-foot saw log now or prospectively,
or two noncontiguous saw logs, each 8 feet or longer

2, Meet minimum saw log grade specifications as shown

in Appendix Tatum Guide on log grades. $ \\
\
3. The tree must contain 33 percent or more of gross §§ %
board-foot volume (International 1/4-inch rule) N \
in sound material. N § )
- H
Saw log length should not extend above a large fork, excessive limbs &\N '\Q
or other defects or a section of the tree bole that does not meet %g \ §

minimum log grade specifications unless the tree has at least 8 feet of
saw log length above the limitation (12 feet if this is the only log in
the. tree). Limitations for hardwoods include a 1limb or group of limbs

\J

/o7

N
XYy
\

T2y %,

group of 2,0 inch or larger limbs within a one foot span whose sum
exceeds d.o.b. at that point.

Record saw log length to the last whole foot of the bole of sawtimber-
sized trees, using a three digit code. For example, a saw log length
of 14.5 feet should be recorded as 014.

46.6 - Saw Log Top Diameter Outside Bark, Item 24. For each tree
with an entry in item 23, record saw log top d.o.b. to the last 0.1

~inch, using a three-digit code. For example, record 7.0 inches as

070._ I1f the tree has a central stem the top d.o.b. recorded for soft-
woods will be 7.0 inches and 9.0 inches for hardwoods. For trees with

saw log length terminating before reaching minimum top d.o.b., record

d.o.b. at the point where saw log length terminates.
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’ 46;7 - Board-Foot Cull, Item 25. Board-foot cull is the volume within the

saw log portion of growing stock and dead trees of commercial species
which cannot be recovered for use as lumber because of rot, sweep,

~ crook, forks or other defect. Cull volume includes the entire volume of

tree sections which do not meet minimum log grade requirements plus
cull volume within saw logs.

~ Cull volume includes:

1. Hardwoods - any limb or group of limbs within a one
foot span with a diameter or sum of diameters greater
than Eygrthe stem d.o.b. of that section.

‘2. Softwoods - any limb or group bf 2.0 inch or larger
limbs within a one foot span whose sum exceeds d.o.b.
at that point.

‘Determine the board foot cull volume in logs and/or cull sections by

estimating the length and scaling diameter and looking up the board

. foot volume in the "Board-foot Volume of Short Logs" table in the

Appendix. In determining cull due to sweep and crook, minimize the
defect by logical log-making aimed at obtaining maximum high-grade
material, Sweep and crook tables along with guides for determining
the proportion of cull are also found in the Appendix.

Use a three-digit code to record cull volume, to the last board foot.

46.8 - Log Grade, Item 26, Grade the first saw log in each live saw-
timber tree according to log grade rules in the Appendix. Record a

<.bne-digit code corresponding to the log grade numbers. Grade hardwood
- trees by either the best 12 feet of the first 16-foot section or the

best 12-foot upper section if the butt log does not meet minimum log

~ -grade standards. Grade the first merchantable 16-foot log in softwood
. trees, or shorter lengths down to 12 feet if a 16-foot log is not

present.

. Grade tree class 31's to an 8-foot log.(omkwﬁﬁx

47 - TREE CLASSIFICATION. Items 27 through 33, on the forest inventory
‘sample record, provide the basis for systematically classifying trees
into classes that reflect their vigor and suitability for timber products,

now or prospectively. These tree classes permit relating inventories

_and growth to area condition, which in turn provides a basis for rating

harvesting and management opportunities., See Appendix, Tatum Guide 4
for items to be recorded.

For live trees of commercial species record items 27 through 33 for all
trees 5.0 inches d.b.h, and larger at all points at all sample locations.
For live trees of commercial species less than 5.0 inches d.b.h, record

" data for items 31-33 only. Classification of trees under 5.0 inches

d.b.h. will be based on species and vigor as shown by the damage
‘classjfication,.

For dead trees 5.0 inches d.b.h, and larger at new locations that




47.1 - Surface Defect, Item 27, Surface defect observations provide
a measure of the number and size of limbs, knots, and other defects
that affect quality of lumber, veneer, and other products.

47.11 - Softwoods for Eastern United States, Surface defect for
eastern softwoods is based on knot count ; that is, the number of
overgrown knots more than one-half inch in diameter, plus the sum of
diameters of sound knots or limbs, plus twice the sum of the diameter
of unsound knots (exhibit 13).
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Exhibit 13

TREE CLASSIFICATION, SOFTWOODS,
KNOT COUNT FOR EASTERN UNITED STATES

LEGEND

O Live Limb

® Sound Knot

XX Unsound Knot
3 Overgrown Knot

4 ?J* l'\_‘_,JUL_/

S
Source of knot count Knot count
Live limbs:
Number Diameter
1 0.9" 1
1 o.4" 0
1 1.6" 2
Live limb total 3
Sound knots:
1 0.6" 1
1.0" 1l <«
Sound knot total -
Unsound knots:
1 1.0" 2
Overgrown knots: 1
Total knot count :n




Average diameter of knots should be measured to the nearest whole
inch at'a point where the limb would be removed in pruning (exhibit
14), ‘All limbs and knots less than one-half inch in diameter should
be ignored.

.For softwoods measure knot diameters at right angles to the axis of

- the limb at the outer edge of the limb collar, For hardwoods measure
diameter at a point where the limb collar flares out almost parallel
‘with the axis of the bole (exhibit 14),

Exhibit 14

MEASUREMENT OF
KNOT DIAMETER

} Knot diometer token
) \‘} " ot this point

B. Hardwoods

" Record knot count code for the first:

8-foot section of trees 5.0 to 7.0 inches d.b.h.

12-foot section of trees 7.0 to 9.0 inches d,b.h,

16-foot section of trees 9,0 inches d.b.h, and larger,
The reduction in length of bole examined as specified above serves
to relax knot count specifications with decrease in tree size to allow

for natural pruning and overgrowth of knots and defects as trees
become larger.
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Record knot count index codes as follows:

Knot count Code

0 0
1-2 1
3-4 2
5-6 3
7-8 4
9-10 5

11-12 6

13-14 7

15-16 8

17+ 9

47.13 - Hardwoods for Entire United States. Surface defect in hard-
woods is based on length of clear panels in the tree face toward point
center.

A clear panel is a section of the tree surface one fourth the circum-
ference of the tree and at least 2 feet long, free of limbs, knots,
bumps, and other indications of defect which preclude clear cuttings
-in boards and veneer (exhibit 15).

Record the cumulative clear panel length to the last whole foot in
the first:

8-foot section of trees 5.0 to 7.0 inches d.b .h.
12-foot section of trees 7.0 to 11.0 inches d.b.h.

16-foot section of trees 11.0 inches d.b.h. and larger,
using the following codes:

Code Cumulative clear panel length (feet)

(1]
or
or
or
or
10 or
12 or 13
14 or 15
16

WO WNhH-O
C 0o,k N
OO0 Ww
[

In judging clear-panel length include as defects:
1. Bark distortions consisting of breaks across and along the
normal bark pattern which indicate overgrown knots or defects in the

" underlying wood.
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Exhibit 15

TREE CLASSIFICATION,
HARDWOOD, CLEAR PANELS

1A
\
\
\
’ —
_ _
6| n
i _
\
o -
‘F‘ 16 feet  _
3 T
— _
0.8.H.I-[-]H18.8 _
&
5' |
J) —
/7 N\ | 1 foot stump




2, All adventitious twig growth on trees less than 15.0 inches
in d.b.h,

- 3., All overgrown and adventitious twigs over 3/8 inch in
diameter on trees 15.0 inches d.b.h, and larger.

) 4, All bird pecks, grub holes, or other insect holes, recent
or overgrown on trees less than 15 inches in d.b.h.

- 5. All overgrown bird pecks, grub holes, or other insect holes
on trees 15.0 inches d.b.h. or larger.

Ignore as defects:

1. Slight bark distortions, consist{ng of a simple horizontal
break across the normal bark pattern.

) 2, Shallow fire and other scars, seams, and frost cracks where
minimum depth appears to be less than one-fifth of the tree diameter
at that point. These shallow defects are expected to be cut out in
slabbing for lumber and rounding for veneer.

Defect definitions are adapted from "Hardwood Log Grades for Standard
Lumber and How to Apply Them, U.S. Department of Agriculture, Forest
Service, Forest Products Laboratory Publication D173A, May 1956.

47.2 - Internal Defect, Item 28, Internal defect includes decay or
missing sections of trees. The unusable part of the board-foot

volume in the saw log portion of sawtimber trees, or the prospectively
unusable portion of board-foot volume of poletimber trees, should be
estimated and recorded by the following codes:

Code Percentage defect
0

1 through 10 .
11 through 20
21 through 30
31 through 40
41 through 50
51 through 60
61 through 67
68 through 75
76+

OO0 bWNHO




47.3 Total Volume Loss, Item 29. Total volume loss is the sum of
volume losses due to internal defect (from item 28) plus volume
losses due to sweep, crook, deep splits and cracks as described
later under this item. The percentage of gross board-foot volume
of the saw log portion of sawtimber trees unusable because of these
losses or in the case of poletimber trees prospectively unusable at’
the time trees reach saw log size, should be recorded by percentage
 classes as follows:

- Code Percentage of total volume lost
0 0
1 1 through 10
2 11 through 20
3 21 through 30
4 31 through 40
5 41 through 50
6 51 through 60
7 61 through 67 )
8 68 through 75
9 76+

47.31 - Sweep and Crook, Estimate the percent of gross board foot
volume loss due to sweep and crook.

47.4 - Relative Bole Length, Item 30, Relative bole length is the
length of the saw log portion of a tree expressed as a percentage of
'saw log length for trees of that diameter, species, and site in the
absence of deformities, such as forks, crooks, excessive taper,
excessive branching, or broken tops. Estimation of relative bole
tends to separate effects of site from effects of stand condition,
logging practices, and management., Examples of bole length are
shown in exhibit 21,

Record relative bole length in 10-percent classes as follows:

. Code Percentage of normal

90 to 100
80 to 90
70 to 80
60 to 70
50 to 60
40 to 50
30 to 40
20 to 30
Under 20, but at least one
12-foot merchantable log
Less than 12 feet of potential
saw log length

HNWHROOOI®CO

(=
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Exhibit 21

TREE CLASSIFICATION,
RELATIVE BOLE LENGTH

PERCENT
100

%0 |

75

,f‘\

90-100% of normal

| . — —

60-70% of normal

Less than 12 feet
of saw log length

CODE 9 7 6 o)
Note: Normal bole length shown as broken line,

47.5 - Crown.Ratio, Item 31, Crown ratio is the percentage of
total tree height that supports a full, live, green crown, For trees
that have uneven length crowns, ocularly transfer branches to fill
holes in the upper portion of the crown, until a full even crown is
-visualized., For example, a tree might have scattered green

"~ branches extending over 60 percent of its total height, but by
ocularly transferring branches to produce a full crown the crown
.ratio might be 40 percent.
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Reéord crown ratio using the following one-digit codes:

Code Crown ratio

1 through 10 percent
11 through 20 percent
21 through 30 percent
31 through 40 percent
41 through 50 percent
51 through 60 percent
61 through 70 percent
71 through 80 percent
81 through 90 percent
91 through 100 percent

QWO NOU D WN -

47.6 - Crown Class, Item 32. Record a one-digit code to show crown
class of all live trees of commercial species 3.0 inches d.b.h, and
larger, as follows:

Code

1 Open grown, Trges with crowns which have
received full light from above and from all sides
throughout most of the life of the tree, particular-
ly during its early developmental period.

2 . Dominant., Trees with crowns extending above the
general level of the crown cover and receiving
full light from above and partly from the sides;
larger than the average trees in the stand, and
with crowns well-developed, but possibly somewhat
crowded on the sides,

3 Codominant, Trees with crowns forming part of the
general level of the crown cover and receiving
full light from above, but comparatively little
from the sides--usually with medium-sized crowns
more or less crowded on the sides. (In stagnated
stands, includes trees with small-sized crowns
crowded on the sides).

4 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 little direct light
from above, and none from the sides; usually with
small crowns considerably crowded on the sides.
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Code

5 Overtopped. Trees with crowns entirely below
the general level of the crown cover, receiving
no direct light either from above or from the
sides.

In multiple-age- stands with understory trees of younger age classes,
crown classification is often difficult. As a general rule, the crown -
class for each tree should be judged in the context of its immediate
"environment; that is, those trees affecting it or being affected by it
in terms of crown competition., For example, the intermediate and
suppressed crown classes are intended to include only trees seriously
affected by direct competition from adjacent trees.

47.7 - Damage, Cause of Death, Item 33

47.71 - Damage. For live trees record presence of damage or pathogen
activity if serious enough to reduce the quality by one tree classifi-
cation code (items 27 thorough 32)., For example, damage would be
considered serious, if a tree has 25 percent total volume loss (coded 3)
due to butt rot and this rot is expected to increase until the tree
falls into the next class (code 4).

Record presence of pathogens or damage using the following two-digit

codes:
Code
10 Insect damage
20 Disease damage
30 Fire damage
40 Animal damage
50 Weather damage
60 Suppression
70 Unknown and other damage
80 Logging and related damage
920 Off-site trees not capable of producing a 12-foot
log now or prospectively, etc. This code is not
intended to indicate damage, but rather to provide
data for classifying certain trees as nongrowing
stock that are not covered in other items.
00 No serious damage. e

When a tree is damaged by more than one agent, code the most severe one.

Damage codes of 60 or 90 automatically put a tree in a cull category.
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47.72 - Cause of Death, Record cause of death of dead trees qualifying
as mortality, using the following two-digit codes:

Code Cause of death

10 Insects

20 Disease

30 Fire

40 Animals

50 Weather

60 Suppression

70 Unknown

80 Logging and related activity
81 Logging

82 Timber stand improvement

83 Turpentining

84 Land clearing

85 Conversion to nonforest or .

noncommercial forest land use.
(Note: Includes all growing trees
removed from inventory by changes
in land use whether trees are killed or not).

Where there is only one cause of death evident, use 0 for the second
'digit. When there are multiple causes of mortality, use the first
digit to indicate the most important subsequent cause of death.and the
second digit to indicate the initial cause., Thus a tree killed by
windthrow, but showing evidence of root rot, would be coded 52,

A tree killed by disease only would be coded 20,

Codes 80 and 81 indicate dead trees classed as logging residues.
. Codes 82, 83, 84, and 85 indicate trees classed as other removals,

47,8 - Tree or Cover Class, Item 34

' 47.81 - Tree Class, Tree class of live trees will be based on entries
in items 27 through 33 and using the following tree class codes:

Code Tree class
10 Desirable tree'§’/
20 Acceptable tree
30 _Rough tree
31 ‘' Short sawtimber tree
40  Rotten tree

vCriteria for these classes are outline in exhibit 22, Standards may
be redefined in future manual revisions if analysis of initial
classifications indicate a need for revised classes.
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Field men should enter tree class for dead trees that qualify as
mortality at new locations; that is, trees coded 05 in item 17.
Estimate tree class at the time the tree died and record as a two-digit
code, using the codes shown in exhibit 22,

Exhibit 22 STANDARDS FOR COMMERCIAL SPECIES BY TREE CLASS
' Desirable tree (Code 10)

Surface defect East
' D.B.H. Log length . Maximum
Softwood (inches) (feet) knot count
5.0-6.9 8 8
7.0-8.9 12 8
9.,0-14.9 16 6
15.0+ 16 4
Log length Minimum cumulative clear
Hardwood D.B.H, (feet) panel length (feet)
5.0-6.9 8 4
7.0-10.9 12 6
11.0-14.9 16 8
15.0+ 16 10

Internal defect

Maximum allowable percentage

Poletimber 0
Small sawtimber 10
Large sawtimber (15" +) 20
. Total volume loss
Poletimber 0
Small sawtimber 10
Large sawtimber (15" +) 20

Relative bole length

Crown ratio
" Crown class
Damage class

80 percent or more of normal

31 percentage or over

Open grown, dominant and codominant
No serious damage

-.Tree less than 3 inches DBH must also be suitable for the stand type
See list of desirable species in the Appendix.

and site.




Exhibit 22 (Continued)

Acceptable tree (Code 20)

Surface defect
‘Softwoods (All tree sizes and areas) No limit to knot count or

size of knot or limb

‘ Hardwoods (All tree sizes and areas) No minimum cumulative
.clear panel length

Internal defect or total volume loss Maximum allowable defect
Percentage

All East except Southern Station

hardwoods 67
Relative bole length Any except code O
Crown ratio No limit

- Crown class No 1limit
Damagé class Any except damage

class codes 60 or 90

A growing stock tree must have a merchantable 12-foot saw log or
‘two merchantable 8-foot logs now or prospectively.

Rough tree (Code 30)

1. All live trees of noncommercial species.

2, Live trees of commercial species that do not have at least a
merchantable 12-foot saw log or two merchantable 8-foot saw logs
now or prospectively that fails to meet minimum log grade standards
primarily because of roughness, poor form, splits, and cracks, and
with percentage of gross tree volume in sound material less than the
following Regional standards:

Eastern United States, Rocky Mountains, and Alaska 33 percent

Short sawtimber tree (Code 31)

Any live sawtimber tree of commercial species which has less than 1/3
useable saw log material or doesn't meet other growing stock specifica-
tions will be a cull tree. If there is at least one 8-foot saw log
_that meets minimum log grade standards the tree will be coded as a

tree class "31". This is also true of a rotten cull,
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For a tree class "31" record under total volume loss "9" and a

relative bole of "0". The number recorded under internal loss should

be a true indication of the volume loss due to internal defect. However,
record the complete saw log data.

Rotten tree (Code 40)

Live trees of commercial species not having at least a merchantable
12-foot saw log or two merchantable 8-foot saw logs now or prospectively
that fails to meet minimum log grade standards primarily because of rot
_or missing sections and with percentage of gross, tree volume in sound

" material less than the Regional standards specified under rough tree.

On cull saw log trees with no 8-foot or longer merchantable saw log,
record zeroes in columns 23-25 and a dash in item 26.

- 47.82 - Cover Class, If no live trees are recorded at a point,
examine the fixed-radius plot for cover class and record, using
the codes given below.

Code

50 Inhibiting vegetation. Cover sufficiently dense
to prevent establishment of tree seedlings.

60 Nonstocked not overtopped. Area sufficiently
clear to permit establishment and development of
one or more tree seedlings by natural or artificial
methods,

70 Nonstocked overtopped, Area clear enough to permit
establishment of seedlings, but sufficiently
overtopped by tree crowns to prevent survival
of tree seedlings. .

80 Nonstockable. Not capable of supporting trees

of commercial species, because of the presence
of rocks, water, etc.

47.82
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48 - AREA DESCRIPTION

48.1 - Stand Origin, Item 50. Record apparent stand origin on the
area being sampled, using the following one-digit codes. Consider
only trees in the predominant size class of the area.

Code

1 Natural stand with no evidence of artificial
regeneration.

2 More than 40 percent of the sample location
occupied by trees originating from artificial
planting or seeding.

3 Less than 40 percent of the sample location

estimated to be occupied by trees originating
from artificial planting or seeding.

48.2 - Site Class, Item 51. Site class will be left blank in the field,
since this item will be determined as part of data processing.
Site class codes to be used are as follows:

Code Potential yield, mean annual increment
-1 ‘ 225 or more cubic feet per acre
2 165 to 225 cubic feet per acre
3 120 to 165 cubic feet per acre
4 85 to 120 cubic feet per acre
5 50 to 85 cubic feet per acre
_ 6 20 to 50 cubic feet per acre
7 Less than 20 cubic feet per acre
48



48,3 - Site Index, Item 52. Site index will be determined in the

48.31 - Site Tree Selection. Select three site trees from the com-
mercial species which predominate on the plot area. All site trees
should have been dominant and codominant throughout their lives.

Do not use trees that were suppressedduring early years and then
.released. These can be identified by increment cores, which show
growth rings close together in early years followed by a sudden and
marked widening of growth rings. Site trees should be well dis-
tributed over the area. If there are no suitable site trees on the
plot, select nearby trees from the same gemeral aspect and elevation.

Do not select permanent tally trees if at all possible. The fol-
lowing table gives the species that should be selected for site index
~measurements by forest type:

Vse Lest oL e fﬁZVeVd’ 7A%@é§ré%:€;e

Alternate
Type . Species Species
32 Shortleaf pine Shortleaf pine -
35 Eastern redcedar Eastern redcedar -
42 Eastern redcedar-hardwood Black oak ] Eastern redcedar
Scarlet oak
44 Shortleaf pine-oak Black oak Shortleaf pine
Scarlet oak
51 Post-blackjack oak Post oak Blackjack oak
53 Black-scarlet oak Black oak Scarlet oak
. 54 White oak White oak Other white oak species
60 Oak-gum-cypress Bottomland white oaks Gum
70 Elm-ash-cottonwood American elm Cottonwood

80 Maple-beech Sugar maple Basswood

Site curves are provided in the appendix for most of the above
_ species.




Site index cannot be measured in the regular way for trees below

about 15 feet. If larger nearby trees suitable for measuring site

are not present, the following guides may be used. For softwood

stands estimate site index on the 5-year intercept method using

the following table: ]

Height growth Estimated l
during last 5 years Site index .
3feet . .. ...... 33 :
4 feet . . . . . . . . . 42
5feet ., . . . . . . . . 50
6 feet . . . . . . . . . B7
7 feet . . . . . . . . . 62
8 feet . . . . . . . . . 67
9feet . . . . ¢ . . . . 71
10 feet . . . . .+ . . . 74
11 feet . . . . . . . « . 75

12 feet . . . . . . . . . 76°

‘Any location in an eastern redcedar type with site index less than
25 will be considered unproductive. The minimum site index for all
~other types is 35,

48.32 - Site Tree Data, Information is required on species, d.b.h.
total height, and total age.

If the site tree is a plot-tally tree, enter point and tree number,
species, total age, and total height at the top of the field record.

.If the site tree is not a plot-tally tree, record code 99 in item 17,
'species in item 18, d.b.h. in item 19, total height in item 21,
and total age in item 22,

- 48.4 -.Physiographic Class, Item 53. Record physiographic class
* for the location based upon specified soil and water conditions
that determine forest cover type and site,
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Code

Item

Xeric sites. Very dry droughty sites where exces-

“sive drainage seriously limits both growth and

species occurrence. Examples are the sandhills
of the southeastern pine forest, the thin soiled
ridge tops of the Appalachians, and the jack-pine
plains of the northeastern coniferous forest,

Xeromesic sites. Moderately dry sites where
excessive drainage limits growth and species
occurrence to some extent. These include the
flatwoods in southeastern forests, the drier

oak ridges in the Ozark-piedmont forests, and

the red pine--jack pine associations on the T
sandy and gravelly soils in the northeastern
coniferous forest.

Mesic sites. Soil-water relationships favorable
to tree growth, with growth and species occurrence
limited only by climate. These are the deep,

well drained soils, usually well suited to agri-
culture, in all Regions. Those sites offer the
most favorable management opportunities.

Hydromesic sites. Poor drainage or frequent

" flooding limits species occurrence. These include

the better drained bottomland hardwood sites, the
heavy, poorly drained, truncated soils of the
Ozark-piedmont forest, and the hardpan soils of the
northeastern coniferous forest.

Hydric sites. Growth and species occurrence

seriously limited by excess water. These are

the pocosins, swamps, and bays of the southeastern
pine forest; the wet, frequently flooded river
bottoms; and the spruce bogs of the northeastern
coniferous forest.




48,5 - Stand Age, Item 54. Determine age of the main stand from
three or more borings of representative trees; that is, dominant

or codominant trees on or near the sample location. In stands
having more than one age class, classify by the age of the pre- .
dominant stand size class. On nonstocked plots, estimate stand age
as best as you can and enter it on the plot sheet.

Record appropriate age class by the following two-digit codes:

B e B

Age class Age class
Code years Code years
o1 1 to 10 10 90 to 100 :
02 10 to 20 12‘ 100 to 120
03 20 to 30 14 120 to 140
04 30 to 40 16 140 to 160
05 40 to 50 18 160 to 180
06 50 to 60 20 180 to 200
07 60 to 70 30 200 to 300
08 70 to 80 40 300 and over
09 80 to 90

48.6 - Seed Source, Item 55. Seed source is adequate when there is
a codominant or better tree of commercial species 9.0" d.b.h.

and larger within a distance of point #1 not exceeding total height
of the tree. ’

Seed source is also adequate if seedlings are present.

(s

Record prospects for natural seeding by the following one-digit codes:

Code
1 Adequate softwoods
2 Inadequate softwoods but adequate hardwoods
3 Adequate softwoods and hardwoods °
4 Inadequate all species

- 48.7 - Forest Type, Items 56 and 56a. Forest type will nomally
be computed in the office as part of data processing. If ten or
less trees are recorded, enter the estimated type. Forest type

codes are listed in the appendix. Use stocking percents of all
live trees to calculate forest type.

49 - SAMPLE LOCATION IDENTIFICATION AND OPTIONAL ITEMS

49.1 - Sample Location Identification Data, Items 71 through 80.

Items on the back of the forest inventory sample record (é;hibit 1)
| : provide information on the location of the field sample, the size
" of the plots, and the layout of the 10-point cluster.




. 49.21 - Stand-size class, Item 57. Normally this item will be
computed in the office. If ten or less trees are recorded, enter
the estimated size class. Use stocking percents of growing stock
trees only to calculate stand-size class.

Code

10 Sawtimber stands

20 Poletimber stands

30 Sapling and seedling stands
40 Nonstocked stands

‘ 49.22 -~ Basal Area Per Acre, Item 69. Using a 3 digit code record
the basal area per acre for the plot. BA/A is determined by:

1. Counting the number of live trees 1" d.b.h. and larger
* at each point that occur within the radius of the
37.5 factor plot. This count may be recorded in the
right hand margin of the field form.
2. Then multiplying the total number of trees counted
by 3.75. Total BA/A may be determined directly from the
"Basal Area Table' in the Appendix.

49.23 - Dot Number, Item 72. This item will be recorded in the office
before field work.

49.24 - Point Occupancy, Item 35. If one or more live trees are
recorded, show order of occupancy based on crown class and d.b.h.
Record occupancy using the following 1 digit codes:

Code
1 Most controlling tree
2 Second most controlling tree
3 Third " " "
4 Fourth " " "
5 Fifth " " "
6 Sixth " " "
7 Seventh or more most controlling tree

‘va no trees are recorded leave this item blank.
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49,25 - Stocking Percent, Item 36. Normally stocking percent will
be computed in the office. However, when it is necessary to deter-
mine stocking percent for field application the following percents
may be recorded. Using a 3 digit code enter stocking percent to
the nearest 1/10 percent for all live trees. Record no more than
16.0% per point.

Point Tree Size Percent
5.0"+ 4.7
- One or more 4,0-4.9 4.0: ¢5a
5.0" d.b.h. trees 3.0-3.9 2.4 "
2,0-2.,9 1.2{ L
1.0-1.9 4! ;
4.0-4.9 4.0
No trees 5.0" 3.0-3.9 3.5,‘ LA
d.b.h. or larger 2.0-2.9 3.0;
1.0-1.9 2.5, 46
No trees 1.0" seedling 4,0 A48

d.b.h. or larger

49,26 - Bole Length Top D.0.B., Item 37, Using a 3 digit code
record bole top to the last 1/10 inch for all trees with an entry
in item 21 except stumps. Bole length top is measured at the

point where bole length terminates.

49,27 - D.B.H., Increment, growth, Item 79. D.B.H. increment will be
determined from 10-year cores taken on National Forest lands only.

Bore the first two growing stock trees 3.0" and larger that fall

within a band between 20 and 40 feet from the center of point 1.

~ Start with 0° azimuth and progress clockwise until the two trees

are located. Increase size of circle if necessary.

Bore the trees at d.b.h. on the side facing plot center. Record
the growth trees in the space provided at the bottom of the tally
sheet.

Do not bore trees tallied on the variable plot. Briefly, the code

is equal to 20 times the radial growth. Measure to the nearest
1/20-inch (0.05) and record using the following 2-digit codes.
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Radial Growth Code Radial Growth Code
0.05 01 0.60 12
0.10 02 0.65 13
0.15 03 0.70 14
0.20 04 0.75 15
0.25 05 0.80 16
0.30 06 0.85 17
"0.35 07 0.90 18
0.40 08 0.95 19
0.45 09 1.00 20
0.50 10 : T
0.55 11 4.95 99

49.28 - Nonforest plots---Black Walnut Inventory. An inventory of the
volume.of black walnut in trees 5.0 inches d.b.h. and larger will be
made on nonforest plots in Missouri., This inventory will include all
walnut trees (live, dead, and stumps) occurring on fence rows or as
scattered trees on nonforest land. Walnut trees occurring on urban
plots or on lawns, that will probably not be cut, will be excluded
from the inventory.

The 10-point cluster plot layout will be used for this tally, and will
be similar to the forest plot inventory. If any of the points 2-10

~ fall on forest land, they will be shifted to nonforest land. The

same system of selecting substitute points on forest plots will be
used to shift points into nonforest areas. Whenever substitute points
are selected, their location will be shown on the back of the field
tally sheet under Item 80. It will be unnecessary to mark the points
with pins but a sketch e the plot location will be made on the back

of each tally sheet.

In addition to the regular items completed for nonforest plots
(1 through 9, and 72), the following items will be completed for all
walnut trees:

Items
'15 -.19- Point #, Tree #, Tree History, Species, D.B.H.
- 21-26 Bole Length, Cull Cubic Feet, Saw Log Length,
S Saw Log Top D.0O.B., Cull Board, Log Grade.
'33-34 Damage, Cause of Death, Tree Class

37 Bole Length Top D.0.B.
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APPENDIX

TREE SPECIES. Codes from 010 to 299 are for softwoods, and from

. 300 to 998 are for hardwoods. Within those groups numbers are
listed in sequence alphabetically by scientific names of genera,
species, and varieties. Each genus has been assigned a code ending
in zero to record either an unidentified species or a genus as a
group. Vacant codes may be assigned for important exotics as needed.
Codes are primarily for use in recording trees tallied on field plots
taken on Forest Survey and timber management inventories and for
subsequent automatic data processing. Codes marked # are for use,

" as needed to supplement species codes, only in quarterly reports of
timber cut and sold (specified in FSM 2493.43). Tree species within
a designated area which do not develop into trees suitable for indus-

~ trial products may be classed as noncommercial species in Regional

or Station supplements to this section. The code 999 will be used to

indicate noncommercial species. Noncommercial species are indicated

by an asterisk in the following list.

Softwoods

Common name Species

Pacific silver fir amabilis

balsam fir balsamea var balsamea

bracted balsam fir balsamea var,
phanerolepsis

white fir concolor

Juniperus

eastern redcedar

Tamarack

Norway spruce
Engelmann spruce
white spruce
black spruce
blue spruce

red spruce

jack pine

lodgepole pine

shortleaf pine
derosa pi

virginiana

laricina

abies
engelmannii
glauca
mariana
pungens
rubens

banksiana
contorta
echinata

Larix

Picea




Code

125
126
129
130
132

133

201
202

221
241

261

313
314
315
316
- 317
- 318
319

331

332

341

Common name Species Genus
red pine resinosa
pitch pine rigida
eastern white pine strobus
Scotch pine sylvestris
Virginia pine virginiana
Austrian pine

Pseudotsuga
bigcone Douglas-fir macrocarpa
Douglas-fir menziesii

Taxodium
- Baldcypress distichum var., distichum

Thuja
northern white-cedar occidentalia

Tsuga
eastern hemlock canadensis

Hardwoods

Acer
boxelder negundo
black maple nigrum
striped maplex pensylvanicum
red maple rubrum var,., rubrum
silver maple saccharinum
sugar maple saccharum
mountain maplex spicatum

Aesculus
Ohio buckeye glabra
yellow buckeye octandra

Ailanthus
ailanthusx* altissima




Code

371
372
373
374
- 375

379

- 391

402
403
404
407
408

421

461
462

471

© 481

491

Common name
yellow birch
sweet birch
river birch
water birch*
paper birch

gray birch

American hornbeam *

bitternut hickory
pignut hickory
pecan

shagbark hickory
black hickory

American chestnut

northern catalpa

sugarberry
hackberry

eastern redbud*

yellowwood*

flowering dogwood

Species

alleghaniensis

lenta

nigra

occidentalia

papyrifera var,
papyrifera

populifolia

caroliniana

cordiformis
glabra
illinoensis
ovata
texana

dentata

speciosa

laevigata
occidentalis

canadensis

lutea

florida

Betula

Carpinus

Carya

Castanea

Catalpa

Celtis

Cercis

Cladrastis

Cornus




Codé

500
521
531

541
543
544
545

546

552

571

601
602

611

621 -

‘641

. 660

Common name

hawthorn*

Common persimmon

American beech

white ash
black ash
green ash
pumpkin ash.
blue ash

honeylocust

Kentucky coffeetree

butternut
black walnut

sweetgum

yellow-poplar

Osage-orange

applé*

Species

SPp.

virginiana

grandifolia

americana
nigra
pennsylvanica
profunda
quadrangulata

triacanthus

dioicus

cinerea
nigra

styraciflua

tulipifera

pomifera

SP.

Crataegus

Diospyros

Fagus

Fraxinus

Gleditsia

Gymocladus

Juglans

Liquidambar

Liriodendron

Maclura

Malus




Code

Common name

681
- 682

693
694

701
© 731

741

742

743

- _ - 745

‘ 746

i : 760
‘ 761
762
763

800
802
804
808
809
817
822
823
824
826
833
837

white mulberry
red mulberry

black tupelo
swamp tupelo,
blackgum

eastern hophornbeam*

American sycamore

balsam poplar
eastern cottonwood
bigtooth aspen
plains cottonwood
quaking aspen

cherry; peach; plum
pin cherry*

black cherry

common choke cherry*

oak

white oak

swamp white oak
Durand oak
northern-pin oak
shingle oak
overcup oak

bur oak
blackjack oak
chinkapin oak
northern red oak
black oak

Species Morus
alba
rubra

Nyssa

sylvatica var, sylvatica

sylvatica var., biflora

Ostrya
virginiana
Platanus
occidentalis
Populus
balsamifera
deltoides
grandidentata
sargentii
tremuloides
Prunus
Sp.
pensylvanica
serotina
virginiana
Quercus
SPp.
alba
bicolor
durandii
ellipsoidalis
imbricaria
lyrata
macrocarpa
marilandica
muehlenbergii
rubra

velutina




Code'

Common name

901

922

931

951
952

971
972
974
975
977

999

black locust

black willow

sassafras

Amercian basswood

white basswood

winged elm
American elm
Siberian elm

.Slippery elm

rock elm

Noncommercial,
not coded in other
.more specific codes,

Species

pseudoacacia

nigra

albidum

americana
heterophylla

alata
americana
punila
rubra
thomassii

Robinia

Salix

Sassafras

Tilia

Ulmus

Noncommercial
species




Classification of desirable species according to
forest type group and site, Central States Region

(For trees less than 3.0 inches)
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Ash, white D D
" Ash, green . D D
Basswood D D
.~ Beech D
Birch, yellow, paper D
Cherry, black D D
Cottonwood , D D
Cypress D D
Elm D
. Hickory, shellbark 2/ D
Hickories, selected— D D
' Maples, soft D D
1 ~ Maples, hard D
: "Oak,black D D D D D
Oak, bur D D
- Oak, chestnut D D
~Oak, post D D
' 0ak, cherrybark, shumard
‘& swamp chestnut D D D
~Oak, pin and yellow D
Oak, northern red D D D
Oak, scarlet and southern
red D D D D D
Oak, swamp white D D
0ak, white D D D D D
Pecan . . D
Pines, southern D D D D
Redcedar D D D
Sweetgum D D D
Black gum & water tupelo D
Sycamore D D D D
Walnut, black D D
Yellow-poplar D D D

1/ Total height of

Black Oak at age 50.
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ESTIMATING CULL LOSS

This section divides logs into three uses,
The following are suggestions for estimating cull in logs.

If section of log is affected,

deduct length of log length k—3" i

affected. @m )
' oo 3 / Yl

Example:ﬁ x 100 = 25 percent ke 12 ={

~ board foot cull.

If sector is affected, multiply

percent of circle times percent f— 3" —y
of length.
0 3 o — )
t =——X— x 100 = 4
Example: z75- X 75 X . . 7}

percent board foot cull.

For a crook, multiply proportion
of diameter displaced times

proportion of log length affected ¥ O
/

by crook. 20

10 2 . |
Exampl{e: E_O-x 1z ¥ 100 = 8 e ”2 >|

- percent board foot cull.

For sweep, determine sweep
departure and subtract 2 inches.
Divide this by minimum log
diameter,

1
Example: >0 X 100 = 40

pércent board foot cull.

For interior defect, determine
the defective material as percent
of total volume of the log. Add

. 1inch to width and thickness of —3"— o .
. defect, and divide by one less ¥ Q "f‘/::/
than average scaling diameter 2_?- ey
of the log. " .
. g 7//‘1_* 'ES >
8 x 10 3

Example: 0.1 X-rz x 100 =

11 percent board foot cull,




FORBST SURVEY TATUM GUIDE

NCPRS AUGUST 1966
GROSS BOARD FOOT TREE VOLIME 1/ 174
GROSS CUBIC FOOT TREE VOLIME
' —_——
3 Length (Peet)
pEtt : Length of sawlog portion (feet) om  ° ¢ T T T T T T T T
(inches) g ;12 :16:20: 24 : 28 : 32 : 36 : 40 : 44 : 48 : 52 : 56 : @ : 64 (inches) ' 8 P12 116 %20 %24 32 1 36 : 40 ' 44 : 48 : 52 : 56 ' 60 : 64
Board feet
5 .9 1.2 1.5{ 1.8 2.1 2.4 2.6 2.8 3.1 3.2 3.5 3.6 3.7 3.9 4.0
10 21 30-38) 46 54 61 €8 74 79 85 89} 93 97 100 102 6 1.3 1.7 2.2| 2.6 3.1 3.5 3.8 4.1 4.4 4.7 5.0, 5.2 55 5.6 5.8
1 25 36 47| 56 65 74 82 89 96 103 109] 115 119 124 127 7 1.8 2.4 3.0/ 3.6 42 47 5.2 s.7 61 6.5 6.8 71 74 7.7 7.8
12 3F 44 56| 67 78 88 98 107 116 124 131 138 145 151 156 8 2.4 3.2 4.0| 4.7 5.5 6.2 6.8 7.4 8.0 8 8.9 9.4 9.7 10.0 10.3
13 36 52 66| 79 92 104 115 127 137 147 156 165 173 180 187 - N -3 N - "
9 3.0 4.0 5.1 6.0 7.0 7.8 8.7| 9.5 10.2 10.8 1l.4f 11.9 12.4 12.8 13.1
14 43 62 78) 93 107 121 135] 148 61 172 184] 1M 204 213 222 10 3.8 5.0 6.2 7.5 8.6 9.7 10.7| 11.8 12.6 13.4 14.1} 14.8 15.3 15.9 16.3
15 50 72 90/108 124 141 156 172 186 200 214| 226 238 249 259 1 4.6 6.1 7.6 9.110.511.8 13.1| 14.3 15.3 16.4 17.2| 18.0 18.7 19.3 19.8
16 58 83 104|124 143 162 180| 197 214 230 246/ 261 275 288 300 12 5.5 7.3 9.1]10.9 12.6 14.2 15.6| 17.1 18.3 19.5 20.5| 21.5 22.4 23.1 23.7
17 66 95 119{141 163 184 205 225 244 263 280 298 34 329 344
13 6.5 8.5 10.1{12.8 14.9 16.1 18.5| 20.1 21.6 23.0 24.3] 25.4 26.4 27.2 27.9
18 - 75108 135/160 184 208 231| 254 276 297 318 337 356 374 30 14 7.5 10,0 12.5{14.9 17.3 19.5 21.6| 23.5 25.2 326.9 38.3| 29.5 30.7 31.7 32.5
19 84 122 1521180 207 234 260| 285 310 334 357 379 401 421 440 15 8.7 11.5 14.5[17.2 20.0 22.5 24.9| 27.1 2.1 31.0 32.6| 34.1 35.5 36.6 37.5
20 95 136 170201 232" 261 290| 318 346 373 399| 424 448 471 493 16 10.0 13.2 16.5(19.8 22,8 25.7 28.4| 31.0 33.3 35.4 37.3| 39.0 40.5 41.8 42.9
21 105 152 189|224 257 290 322 354 384 414 443 471 498 524 549
- - 17 11.2 14.9 18,7{22.4 25.9 29.2 32.2 35.1 37,8 40.1 42.3] 44.2 46.0 47.4 48.7
a2 117 168 209(247 284 321 356| 391 425 458 490) 521 551 580 607 18 12.6 16.8 21.1{25.2 29.2 32,9 36.3| 39.6 42.5 45.2 47.6| 49,8 51.7 53.4 54.8
23 128 186.230|272 313 353 392| 430 467 503 539| 573 60G 638 669 19 14.2 18.9 23.6(28.2 32.6 36.8 40.7| 44.2 47.6 50.6 53.3| 55.8 58.0 59.8 61.4
24 141 204 2531299 343 386 429| 470 511 551 590) 628 684 700 733 20 15.8 21.0 26.3|31.4 36.3 40.9 45.3| 49.3 53.0 56.3 59.4| 62.2 64.3 66.6 68.3
28 154 223 276|326 374 421 468 513 558 601 644 685 728 763 800 -
b 21 17.5 23.2 20.2|34.8 40.2 45.3 50.2| 54.6 58.7 62.4 €5.8| 68.8 71.5 73.8 5.7
26 167 242 3011355 407 458 508) 558 606 653 700| 745 788 830 870 22 19.3 25.6 32.1{38.4 44.4 50,0 55.3| 60.2 64.7 68.8 72.6/ 75.9 78.8 81.4 83.5
27 181 2633261385 441 496 551) 604 656 708 758) 806 854 899 043 23 21.2 28.1 35.2/42.2 48.7 54.9 60.8| 66.1 71.1 75.6 79.7| 83.3 86.6 89.3 91.7
28 196 285 3531416 476 536 595| 652 709 764 818) 871 922 971 1,018 24 23.1 30.8 38.6{46.1 53.3 60.1 66.4| 72.3 77.7 82.7 87.2| 91.2 94.7 97.7 100
.20 211 307 380/448 513 577 40| 702 763 822 881 937 992 1,046 1,087
1 25 25.3 33.6 42.0!50.2 58.1 65.5 72.4| 78.8 84.8 90.1 95.0] 99.4 103.3 106.6 109.3
| 30 227 330' 409;481 851 620 @87) 754 819 883 945(1,006 1,065 1,123 1,177 26 27.5 36.5 45.7]54.7 €3.1 71,2 78.7| 85.6 92.1 98.0 103.3/108.0 112.2 115.8 118.8
31 243 354 438|516 591 664 736) 807 877 945 1,012(1,078 1,141 1,202 1,261 27 29.8 39.5 49.5(59.2 68.4 77.1 85.2| 92.8 99.8 106.1 111.9{117.0 121.5 125.5 128.7
[ 32 259 379 469551 631 710 787 863 937 1,010 1,081|1,151 1,219 1,284 1,347 28 32.2 42.7 53.5/63.9 73.9 83.3 92.1/100.3 107.8 114.6 120.9{126.4 131.3 135.6 139.0
I 33 276 404 500|588 673 757 839 9219 999 1,077 1,153}1,227 1,299 1,369 1,436 :
| 29 34.6 46.0 57.6/68.9 79.6 89.8 99.3/108.1 116.1 123.6 130.3|136.3 141.5 146.1 149.9
34 294 430 532|626 717 805 892| 978 1,062 1,145 1,226/1,305 1,381 1,436 1,527 30 37.2 49.5 61.9/74.1 85.6 96.5 106.7|116.2 124.9 132.9 140.1!146.5 152.2 157.0 161.1
35 312 457 5661665 761 855 948(1,038 1,128 1,216 1,301|1,385 1,466 1,545 1,621
36 330 485 600|706 807 907 1,004/1,101 1,195 1,288 1,379/1,467 1,554 1,637 1,717 ” "
37 349 514 635|747 854 959 1,063|1,164 1,264 1,362 1,458/1,552 1,643 1,731 1,816 1/ "Look-up Volume Table, Cordwood”, R.N. Stone, CFI Newsletter No. 131, Peb. 1965.
. 38 368 543 672/789 903 1,013 1,122|1,230 1,335 1,438 1,540(1,639 1,735 1,828 1,917
39 388 473 709|833 952 1,069 1,184|1,296 1,408 1,517 1,623|1,727 1,828 1,926 2,021
40 408 604 747!877 1,003 1,126 1,246/1,365 1,482 1,596 1,709|1,818 1,924 2,027 2,127

1/ Source “Look-up Volume Table Internstional”, T.A. Jones, CFI Newsletter 129,
December 1964.

CUBIC-] 8] S
BOARD-FOOT VOLUME OF SHORT LOGS FOOT VOLUME OF SHORT LOG!

. nnm N Length of log or section (feet) pIB Lengtn of log or section (feet)
en. el . . . N N . . . . . . . . . . *
:1:2:3:4:5:6:7:8:9:10:11:12:13: 14 : 15 : 16 midpotnt ; 1:2 : 3 : 4 186 6 :7 :8 :9 :110:11: 12 : 13 : 14 : 15 : 16
6 1 2 2 3 4« s s 8/ 9 10 11 1314 16 17 19 4 0.1 0.2 0.3 0.3] 0.4 0.5 0.6
7 1 3 4 8| 7 8 10 12|13 15 18 19|20 2¢ 36 28 5 0.1 0.3 0.4 0.5/ 0.6 0.8 0.9 1.1 1.2 1.4 1.5 1.6] 1.7 1.9 2.0 2.2
M 2 ¢ 6 8|10 12 14 17|20 22 25 27] 30 33 38 39 [ 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6| 1.8 2.0 2.2 2.4 2.6 2.7 2.9 3.1
H 3 5 8 10/19 16 10 22|25 20 32 38|39 43 44 51 7 0.3 0.5 0.8 1.1] 1.4 1.6 1.9 2.1] 2.4 2.7 3.0 3.2 3.5 3.7 4.0 4.3
0 3 7 10 13 17 21 22 29| 33 37 4z 46|51 55 61 65 8 0.3 0.7 1.0 1.4 1.7 2.1 2.4 2.8 3.1 3.5 3.8 4.2 4.5 4.9 5.2 5.6
1n 4 o 13 17| 22 26 32 36| 41 46 52 57| €3 68 73 80 9 04 0.9 1.3 1.8/ 2.2 2.7 3.1 3.5 3.9 4.4 4.8 5.3 57 6.2 6.6 7.1
12 s 10 16 21| 27 32 37 44|50 57 €3 e9| 76 83 88 o7 10 0.5 1.1 1.6 2.2| 2.7 3.3 3.8 4.4/ 4.9 5.5 6.0 6.5 7.0 7.6 8.1 8.7
13 6 13 19 25|32 39 45 53|61 68 76 83|91 99 107 115 1 0.7 1.4 2.0 2.7)3.2 4.0 4.6 5.4| 6.0 6.7 7.4 7.9 8.6 9.3 10 11
1 i " s 15 23 0| 38 %6 54 3| 72 80 89 ss|i0s 117 126 138 12 0.8 1.6 2.4 3.1/ 3.9 4.7 5.5 6.3 7.1 7.9 8.7 9.4 10 1 12 13
, 15 9 18 26 95| 45 54 63 73| 83 93 104 114|124 135 144 155 : 0.9 1.9 2.8 3.8/ 4.8 5.5 6.5 7.5/ 8.4 9.410 11 | 12 13 14 18
16 10 20 31.41] 51 62 71 84| 96 107 119 131|143 158 168 181 4 1.1 2.1 3.2 4.3 5.4 6.4 7.5 8.6/ 9711 12 13 | 34 15 16 17
17 12 23 35 46| 59 72 84 96]109 122 136 149|163 177 190 203 15 1.3 2.5 3.8 5.0/ 6.4 7.7 9.0 10 11 12 13 15 16 17 18 20
, 18 13 '26 40 53| 67 81 94 109|124 139 154 169|185 200 214 232 16 14 2.8 4.2 561 7.0 8410 11 {12 14 15 17 |18 20 2 22
19 15 29 45 60| 76 92 105 121[138 154 171 188[/208 223 238 256 17 1.6 3.2 4.8 6.218.010 11 13 M4 16 17 19 | 20 22 24 38
20 17 33 50 67 84 102 117 137|156 174 193 212(231 251 268 290 18 1.8 3.5 5.3 7.118.911 13 14 |16 18 20 21 (323 25 27 28
21 19 37 $6 74| 94 113 131 150|171 191 212 232|253 275 294 316 19 2.0 4.0 6.0 8.010 12 14 16 |18 20 22 24 |26 28 30 32
22 21 41 62 82(103 125 144 169|191 214 236 259(283 306 328 354 20 2.2 4.4 6.5 8.7]111 13 15 18 20 22 24 26 |28 30 32 35
23 22 45 67 90114 137 159 182|207 232 256 281|307 333 358 383 - 21 24 4.9 7.2 97112 14 17 19 22 24 26 20 | 31 34 3 38
24 25 50 74 99]125 151 176 203|230 257 284 311(338 368 391 424 o 2.6 5.3 7911 |14 16 19 21 |24 26 20 32 |35 37 40 42
. 25 27 53 81 108[135 161 188 216|245 275 304 334|363 395 422 454 s 2.9 5.9 8.612 |15 17 20 33 |26 20 32 35 | 33 40 43 46
H
26 29 59 88 118|147 179 206 238|270 304 334 368|398 435 462 501 n 3.1 6.3 9,413 |16 19 22 25 (28 31 34 38 |41 44 47 SO
27 32 64 96 128(160 192 224 256|291 325 360 394|429 466 501 535 zz 3.4 6.9 4 17 20 24 27 |31 34 37 41 |44 48 51 88
28 35 69 104 138(173 210 245 281|319 356 393 430|467 507 542 584 : 3.7 7.411 18 |19 32 26 30 |34 37 41 44 |48 s2 56 39
20 38 74 112 149|186 223 261 297|337 377 417 457(497 543 578 630 7 4.0 7912 16 [20 24 28 32 |36 40 44 48 |52 s6 60 64
30 40 80 120 160|200 243 281 325|368 411 453 497|538 585 625 674 = 4.3 8.613 17 |21 26 30 34 38 43 47 51 fs5 60 64 68
31 43 85 128 172|213 257 300 342(388 434 479 525571 619 663 709 o 4.6 9114 18 [23 28 32 37 |41 46 50 35 [ g e 69 73
32 46 92 137 183|229 275 321 373(422 470 519 568/602 €69 718 770 bt 4.9 9815 20 125 30 35 39 |44 49 34 59 | g 69 4 78
33 - 49 98 146 195]244 293 342 591|443 495 547 599|651 709 759 811 5-310 16 21 |36 31 37 43 |47 52 58 63 jes 73 79 84
.34 52 104 156 208|260 316 368 423|478 534 589 644|699 758 809 872 2 Sen M I M 40 45 5156 e 67 |73 78 B4 89
35 55 110 166 221|276 331 386 441|500 558 617 676|734 797 854 214 34 4.3 l: 1 ;3 3 4 " & o b & n ” 83 o bed
36 59 117 176 235|203 356 413 477[539 601 663 725{787 853 912 981 % -3 19 25 [31 38 44 S50 56 63 69 76 | g2 88 94 101
37 62 124 186 249|310 373 435 497|563 620 694 760|826 895 961 1,027 6714 20 26 |33 40 46 53 (39 67 73 80 |87 93 100 107
38 66 132 197 263|329 398 464 533|602 672 741 811/880 954 1,019 1,096 :: ;; :‘ :; 28 [35 42 40 56 |63 71 78 85 |92 99 106 113
39 69 139 208 279|347 418 486 555|628 701 775 848|921 998 1,067 1,144 4 e 1: 30 [37 44 52 59 167 75 82 89 |97 104 12 19
40 73 146 220 293|366 443 512 593! 671 747 830 902| 979 1,060 1,135 1,218 pod 6.3 17 :: :: :g :z :: :: ;; 2 :; 94 [102 10 118 l‘;’;
8 100 [108 116 128 L
“w© 8718 26 35 ke s2 @1 70 l1v 87 96 105 I3y 122 131 140




FOREST SURVEY TATUM GUIDE

HARINOOD AND SOFTWOOD LOG GRADES

North Central Forest Experiment Station - June, 1969
d Guide for Gradin, dwood Lo, 1960
‘Grade_1 Hardwood Logs Grade 2 Hardwood Logs Grade 3 Hardwood Logs
Vinioum: Minleum Thle ol ngs 17
Tog i clear IR L o < +.___Possible combinations of clear cuttingsl/
Tegth : length :(butt logs oniy)2/ :16"-19" d.4.b.720" d.1.b. Minioua 10" d.1.b. T 1% d.ib T T T
- - - - 1 ‘°:n : Minlmm : Cutting : T Catting Minigum | Minimum | Minimun ; Possible combinations
— engen MR log length | clear length | d.i.b. | of clear cuttings &
10 8.3 8-0 8-0 : - l; Feet Feet Feet Inch
i 44 8 - - 6.0 6 - 0% 8 “ 8
R - 33
12 10,0 0 -0 0-0 0 -0
5 -5 7-3
6-4 10 8.3 8-0 6.7 7-0 10 H 8 5-0
_ 5-5 4-3 3-2
14 1.7 12-0 12-0 12-0 2-2-2
1-3 9-3 12 10.0 0-0 8.0 8-0
z ; - 5.3 12 6 8 6-0
e 4-4 4-2
3-3-3 3-3
16 13.3, 13-0 13-0 13-0 2-2-2
7-1 8-5 0 -3 14 12.0 12-0 9.3 9-0
i 7-6 9-4. 6-3 14 7 8 7-0
8o 5-4 5-2
3-3-3¢ -3
e 1, Any number in a combination may be increased but not 2o
creased. -
2/ Ash and bassvood Grade 1 butt logs may be 12" d.i.b. b 133 229 10.7 nos 16 8 8 8-0
, . 7-4 6-2
6-5 5-3
. 3 -3 -5% 4 -4
10G GRADE N0. & " TIE AND TIMBER LOGS I-b-m R
2-2-2-2

Position in tree Butt and upper .

. " u
D.1.B., small end, inches 8 - i
Length without trim, féet 8'+
Clear cuttings No requirements.

R Not graded on cutting basis.
1/4 d.1.b. of small end for
half logs and 1/2 d.i.b. for
logs 16' long.

Sweep allowance, maximum

Sound surface defects permitted:

Any number, if noue has an
average collar diameter in
excess of 1/3 of log “frter
at point of occurrence.=

Any number provided the sum
of the collar diameter does

not exceed 1/3 of the log
diameter at point of occurrence.

Single knots

Whorled knots

Any number not exceeding koot
specifications if they do not
extend over 3 inches into con-
tained tie or timber.

Holes .

Unsound defects permitted:

Any number and size if they do

not extend intocontained tie

or timber. If they extend into
contained tie and timber they
shall not exceed size, number,

and depth or limite of sound knots.

Surface

None permitted except one shake not
more than 1/3 the width of contain-
ed tie or timber and ome split mot
over 5 inches long.

Interior

1/ Knot collar is the average of the verticle and horizon-
tal dismeter of the limb or knot swelling as measured flush with
the surface of the log.

LOG_GRADES_FOR SOFIWOOD LOGS

LOG_GRADES FOR SOFINOUD 0

Grade 1

Logs must be 16" or larger, 10' or longer, and with
deduction for defect not over 30 percent of gross
scale,

1.

Logs must be at leest 75 percent clear on each of
three faces.

2,

All knots outside clear cutting must be sound and not
over 2-1/2" in size.

3.

Grade I1
1. Logs must be 12" or larger, 10' or longer, and with a
pet scale after deduction for defect of at least 50
percent of the gross coutents of the log. .

at least 50 percent clear on each of

2,
or 75 percent clear on two faces.

Logs must be
three faces

Grade III

1. Logs must be 8" or larger, 8' or longer, and a met
scale after deduction for defect of at least 50

percent of the gross contents of the log.

From Specifications for Log Grades of Hardwoods and
Softwoods, Northern Hemlock and Hardwood Association,
1947,

et s sl DU

Linited to 12"+ d.1.b,
1/ Any number in a combination may be increased but not

1/ Any number in a combination may be increased but not
decreased.

4.36 (Item 28)-~TRIAL LOGyGRADES FOR EASTERN WHITE PINE

Allowable knot size

Log ; Maxima : (inches)2/ on 3 best
rade ; veevil,
8 : injury ° faces or minimum
: :_clearness on 4 faces
N Inches Feet Percent Percent Number Inches
0.
(Select) 12 613  8-16 20 50 0 4 faces clear full
length We
4+ 10-16 20 50 ° 2 faces clear full
length, or
4 faces clear 50% length
(6 minimum length)
or 3/
No. 2
(Finish) o+ 8-16 30 50 ° Sound red knots < 4/
D/6 and 3" -
Black knots:_
Butt logs < D/12)and
Upper logs = )
/10 < )12t
or
4 faces clear 50X of
length
No. 3
(Prenium) 6+ 816 40 50 8" logs-=) Sound red knots < D/3
1 veevil ) and 5"
10' logs—) Black knots < D/6 and
2 veevils) 2-1/2"
No. &
(Standard) 6+ 816 S0 50  No Mmit  No limit

1/ Plus trim.
2/ Disregard all knots less than 1/2 inch in diameter in all grades.

3/ 1f the sum of the diameters of sound red knots plus 2 X (sum of the diameters
of dead or black knots) in inches is = 1/2 the diameter of the log (in inches).

4/ g means equal to or less than.

SOUTHERN PINE LOG GRADES Qisp

=30

Grads 1. Logs with 3 or 4 clear faces.t/ code 1.
Grade 2. Logs with 1 or 2 clear faces. Code 2.
Grade 3. Logs with no clear faces. Code 3.
After the log grade is d above, the log will

from
be degraded one grade for each of the following, except that mo log
can be degraded below grade 3.

1. Sweep. Degrade any tentative 1 or 2 log one grade if sweep
amounts to 3 or more inches and equals or exceeds one third (1/3)
the diameter inside bark at small end. This is the final grade if
there is no evidence of heart rot.

2. Heart rot. Degrade any tentative 1 or 2 log cne grade if
couk, massed hyphae, or other evidence of advanced heart rot is
found anywhere in it.

1/ A face is h of the in width

Tull length of the log. Clear faces are those free of: knots
mpeasuring more than one-half inch in diameter, overgrown knots of
any size, holes more than one-fourth inch in diameter. The faces may
be rotated if mecessary to obtain the maximum number of clear omes.

L WAL FUNE A I
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8 FOREST SURVEY TATUM GUIDE No. 3 Item 69. Basal Area per Acre (Square Feet per Acre)
. Item 8. Ground Land Use . res pac_hcre (Sq
Code North Central Forest Lxperiment Station - June, 1969
5 B.A. = # Trees x 3.75 (37 1/2 Factor Prism)
20 Commercial forest land. Plot Tally
21 Pastured comn. forest land. 4 Trees | B.A. | # Trees | B.A. | # Trees | B.A.
40°-  Unproductive forest land.
50 Productive reserved forest land.
51 Productive forest land withdrawn o1 004 g gg 2; g;
for Christmas tree production. 02 008 @ 158
61 Cropland. 03 011 23 gsg @ 11
62 Improved pasture. 04 015 2 9 bl 165
64 Idle farmland. 05 019 25 094
65 HMarsh 06 023 26 098 46 17:
66 ‘Other farmland, including farmsteads. 07 028 :; igg 2; Yso
. 67 Urban and other. gg ggh 2 105 i 1%
9 Conoes vaters Number of years to reach D.B.H. by 10 | o3 0 |12 so | 188
.92 Noncensus water species and site class (to be used 1 041 31 116 51 191
: : . . for stand age and site index trees) 12 045 32 120 52 195
13 |os [T T 53 | 199
. Species ®  Good site :  Poor site 1% 052 34 128 g; ig: -
Item 9. Land Usc Trend H i 15 056 35 131
h * B 16 060 36 135 56 210
Code Shortleaf pine 4 6 17 064 37 139 57 214
= Eastern redcedar 10 1: 18 068 38 142 58 213 /
146 59
o1 No change in land use. . Upland oaks 3 19 o7 39
u2 Changed from forest to cropland, improved White oaks § 58 20 075 40 150 60 225
pasture, or other farmland, Red oaks - -
03 Changed from forest to idle farmland. Hickory H H
13 Changed from forest to urban and other. Sugar maple H
s Changed from forest to water or marsh. Red maple g :
‘ub Changed from cropland, improved pasture, White ash ; Ltem 56. Forest Types (Missourd
_or other farmland to forest. Cottonwood __;_ —+ 6. Forest Iypes (Missourl)
u? Changed from idle farmland to forest. Sweetgum : ; Code
08 Changed from urban and other or from Q';' i;“:h . K
water -or marsh to forest. Yellow popiar 3 5 32 Shortleaf pine.--Forests in which shortleaf pine comprises a plurality
v9 ch--;g:dftwn mlmc:wmzcul to commer- of the stocking. (Common associates include oak, hickory, and gum.)
cia orest land.
10 Changed from commercial to noncommercial. 35  Eastern redcedar.--Forests in which eastern redcedar comprises a plu-

Tality of the stocking. (Common associates include oak and hickory.)
Irem 54. Stand Age
42 Eastern redcedar-hardwood.--Forests in which hardwoods (usually upland
Ltem 50. ~5tand Origin Code Age class (years) oaks) comprise a plurality of the stocking but in which eastern red-

cedar corpri 25 to 50 percent of the stocking. (Common associates
Code o1 1to 10 include yum, hickory, and yellow-poplar.)
= 02 10 to 20
! 03 20 to 30 44 shortleaf pine-oak.--Forests in which upland oaks comprise a plurality )
By 28
t atural stand with no evidence of artificial repeneration. 04 3 to un of the stocking, but in which shortleaf pine comprises 25 to SO per-
i 2 m;:c:::(:: percent of che :amgle[:ocauon occupled by troes o o cenc of the stocking.
3 I3 ar cial planting or seeding. 07 60 to 70 51 Post-blacsjack oak.--Forests in which post oak or blackjack oak, singl;
. : 08 70 to 80 or i combTnatTons 1 lurality of the stocki: nere
3, Less than 40 percent of the sample location estimated to be . 2 9% or in compination, comprises a plurality of the stocking except where
occupled by trees origtnating fron arcifictal planeing of ,’3 brd e shortleaf pine or redcedar comprises 25to 50 percent.
seeding. .
12 100 to 120 53 Black-scarlet oak.--Forests in which upland osks or hickory, singly or
14 120 to 140 in corbination, comprises a plurality of the stocking except where
I . shortleaf pine or redcedar comprises 25 to 50 percent, or where white
ltem 52. Site Index - ) oak or post and blackjack oak comprise a plurality. (Common asso-
The following table pives the species that should be ciates include yellow-poplar, elm, maple, and black walnut.)

. . selected for site index measurements by forest type: 54  White oak.--Forests in which white oak and other white oak species,
Type - sinply or in combination, comprises a plurality of the stocking except
ore Preferred species Alternate species Item 55. Seed Source where shortleaf pine or redcedar comprises 25 to 50 percent.

Code Preferred Altemnate species
32 Shortleaf pine —_ Lode 60 Oak-gum-cypress.--sottomland forests in which bottomland oaks such as
35 Eastern redcedar —_ pin, swamp white and shingle along with tupelo, blackgum, sweetgum and
. 1 Adequate softwoods. cypress, singly or in combination, comprises a plurality of the stocking.
42 Black oak (upl
. pland Scarlet oak 8
o e ang nak) 2 Inadequate softwoods but (Common associates include cottonwood, willow, ash, elm, hackberry,
adequate hardwoods . and maple.)
w ek o gt rejeaer Qe e
hardwoods . 70 Elm-ash-cottonwood.--Forests in which elm, ash, or cottonwood, singl:
Shortleaf pine =im-ash-cottonwood 8ly
51 Post oak in“kjack oak 4 Inadequate all species. or in combination, comprises a plurality of the stocking. (Common
5 Black oak Scaciot oan associates include willow, sycamore, beech, and maple.)
. 34 vhite oak 0‘::;"‘"&':“ oak 80  Maple-beech.--Forests in which hard maple, beech, singly or in combi-
60 bottomland white oaks  Pin oak (red oak) ;‘:3::5 :;T::j‘: a:,ﬂi:;“)l“y of the stocking. (Common associates
Gum .
70° American elm Cottonwood ; ‘
80- Sugar maple Basswood Item 57. Stand-size Class
. . . Code. RADIL FOR BASAL AREA FACTOR 37.5 ANGLE GAUGE PLOT
. 10 Sawtimber stands. .
. 20 Poletimber stands. (1.421 feet per inch DBH)
- 30 Sapling-scedling stands. _
40  Nonstocked stands. veH ¢ Tenths of inches
Inches *
. £ 0+ 1 _: 2 3 : & _: 5 : 6 _: 7 : 8 9
Item 53. Physiographic Class 1 14 1.6 17 19 2.0 21 23 2.4 2.6 2.7
2 2.8 3.0 3.1 33 3.4 3.6 3.7 3.8 40 4.1
Code 3 4.3 44 45 47 48 50 51 53 5.4 5.5
4 5.7 5.8 6.0 6.1 6.2 6.4 6.5 6.7 6.8 7.0
3 Xeric sites.--Very dry phty sites where e 1 5 7.0 7.2 7.4 1.5 7.7 7.8 8.0 81 8.2 8.4
. seriously limits both growth and species occurrence. Example-- ] 8.5 8.7 8.8 9.0 9.1 9.2 9.4 9.5 9.7 9.8
Jack pine plains. 7 9.9 10.1 10.2 10.4 10,5 10.7 10.8 10.9 1l.1 11.2 -
plee P 8 1.4 115 1.7 1.8 119 12,1 12.2 12.4 125 12.6
. 4 Xeromesic sites.—Moderately dry sites where excessive drainage 9 12.8 12,9 13,1 13.2 13.4 13.5 13.6 13.8 13.9 4.1
Iinits growth and species occurrence to some extent. These in- 10 142 14,4 14,5 166 148 149 151 15.2 15.3 15.5
clrfc the red pine - jack pine associations on sandy and gravelly i; ig‘l’ igg i-‘;g i?; ;‘;: if;g i‘;; igg ig: i:‘;
soils, . . . . . . . X . .
13 18.5 18.6 18,8 18.9 19.0 19.2 19.3 19.5 19.6 19.8
. . 5 Mesic sites.--Soil-water relationships favorable to tree growth, 14 19.9  20.0 20.2 20,3 20,5 20.6 20.7 20,9 21.0 21.2
. with growth and species occurrence limited only by climate. These 15 21.3 21,5 216 2l.7 21,9 22,0 22,2 22,3 22.5 22,6
are the deep, well drained soils, usually well suited to agri- 16 22,7 22,9 23.0 23.2 23.3 23.4 23.6 23.7 23.9 24.0
culture. 17 24.2 243 245 24.6 247 249 25.0 25.2 25.3 25.4
. 18 25.6 25.7 25.9 26.0 26.1 26.3 26.4 26.6 26.7 26.9
6 ' Hydromesic sites.--Poor drainage or frequent flooding limits species 19 27,0 27.1 27,3 27.4 27.6 27.7 27.9 28.0 28.1 28.3
occurrence. These include the better drained bottomland hardwood 20 28.4 28,6 28.7 28,8 29.0 29.1 29.3 29.4 29.6 29.7
sites, and the hardpan soils of a coniferous forest. i; ﬁ.g gt;lz gtl); ;(1)3 ;x;; gg.g gg; ;(21.!; 3;2 g;g
7 Hydric sites. h and species occurrence seriously limited by 23 32.7 32.8 33.0 33.1 33.3 33.4 335 33,7 33.8 34.0
excess water. These are the frequently flooded river bottoms and 24 34,1 34,2 344 34,5 34,7 34,8 35,0 351 35.2 35.4
. spruce bogs. 25 35.5 35.7 35.8 36,0 36.1 36.2 36.4 365 36.7 36.8
26 3.9 37.1 37.2 37.4 37.5 37.7 37.8 37,9 38.1 38.2
27 38.4 38.5 38.7 38.8 38.9 39.1 39.2 39.4 39.5 39.6
28 39.8 39.9 40.1 40.2 40.4 40.5 40.6 40.8 40.9  41.1
- 29 412 414 4L5 4L6 418 4L9 42,1 422 42,3 42.5
30 42,6 42,8 42.9 43,1 43.2 43,3 43,5 43.6 43,8 43.9




SURVEY TATUM GUIDE No. 3 Square Feet
Iten B, _Ground Land Use FOREST 8 © Leea 6 Area per Acre (Squa :
. North Central Forest Experiment Station - June, 1969
sese B.A. = # Trees x 3.75 (37 1/2 Factor Prism)
20 Commercial forest land. Plot Tally
21 Pastured comm. forest land. # Trees | B.A. | # Trees | B.A. | # Trees | B.A,
40 Unproductive forest land.
50 Productive reserved forest land. 1 | on | 158
51 Productive forest land withdrawn g; gg: o a2 2 158
. for Christmas tree production. o2 | 2] oe o | e
6l Cropland, . 04 015 24 090 44 165
02 Improved pasture. Fod 2 1 %9 pes 169
64 ldle farmland. o 1o 2 | oo e |
5 Harsh. 07 | oz 27 | 101 |16
66  Other farmland, including farmsteads. o ]9 a ol w | 180
67  Urbam and other. % o n S b 184
99 liooded pascare Number of years to reach D.B.H. by 10 |ows 0 |2 so | 188
5 o B species and site class (to be used 1| oa 3 116 51 191
92 Noncensus water. for stand age and site index trees) 12, 045 2 | 120 52 | 195
13! ow 33§12 53 | 199
2 3% | 128 s& | 202
. Species Good site |  Poor site :g 335 prd et 2 | 206
tten 9. Land Use Trend : - 16 060 3% | 135 s6 | 210
Shortleaf pine 4 6 17 064 37 139 57 214 .
Code - Eastern redcedar 10 12 18 068 3; ::: §§ 23
01 No change in land use. Upland oaks ; H b g;; 20 | 18 P
v2 Changed from forest to cropland, improved White oaks i
- Red oaks 3 5 |
pasture, or other farmland. Red ¢ ~+ —=
03 Changed from forest to idle farmland. Hickory H .
v4 Changed from forest to urban and other. Sugar maple 3 H
us Changed from forest to water or marsh. Red MP‘[‘ H 3
v Changed from cropland, improved pasture, White asl ' 1 2 Item 56. Forest Types (Missouri)
or other Farmland to forest. Cottonwood -+ =<
u7 Changed from idle farmland to forest. Sveetwmh . ] Code.
08 Changed from urban and other or from Am. :": M o -
water or marsh to forest. Black cherry 32 Shortleaf pine.--Forests in which shortleaf pine comprises a plurality
Yellow poplar 3 5 hortreal pine P! P
v9 Changed from noncommercial to commer- © pop of the stocking. (Common assoclates include oak, hickory, and gum.
ry ®
cial forest land.
10 Changed froh commercial to noncommercial. 35  Eastern redcedar.--Forests in which eastern redcedar comprises a plu-
rality of the stockinp. (Common associates include oak and hickory.)
ltem 54. Stand Age
- 42 Eastern redcedar-hardwood.--Forests in which hardwoods (usually upland
Ltem 50. Stand O Code  Age class (years) oaks) comprise a plurality of the stocking but in which eastern red-
Item 50. Stand Origin cedar corpr 25 to 50 percent of the stocking. (Common associates
cod 01 1¢to 10 include yum, hickory, and yellow-poplar.)
Lode . 02 10 to 20
03 20 to 30 44 Shortleaf pine-oak.--Forests in which upland oaks comprise a plurality
1 Satural stand with no evidence of artificial repeneration. pos Ee g of the stocking, but in which shortleaf pine comprises 25 to 50 per-
o 40 to 50 h king.
2 More than 40 percent of the sample location occupied by trees o: P cent of the stocking
orizinating from artificial plancing or seeding. 07 60 to 70 51 Post-blackjack oak.--Forests in which post oak or blackjack osk, singly
08 70 to 80 or in combination, comprises a plurality of the stocking except where
3 Less than 40 percent of the sample location estimated to be o 40 to 90 hortlenl pine or redeoder comprises 2540 50 peresnt.
occupied by trees originating from artificial planting or 10 90 to 100
. seeding. 12 100 to 120 53 Bla rlet_oak.--Forests in which upland oaks or hickory, singly or
. 14 120 to 140 in corbination, comprises a plurality of the stocking except where
Ltem 52. Site I shortleafl pine or redcedar comprises 25 to 50 percent, or where white
tem 32. Site Index oak or post and blackjack oak comprise a plurality. (Common asso-
The following table gives the species that should be clates include yellow-poplar, elm, maple, and black valnuc.)
selected for site index measurements by forast type: 54 White oak.--Forests in which white oak and other white oak species,
Type . singly or in combination, comprises a plurality of the stocking except
t . 25 .
e Preferrad species Alternate species tem 55. Seed Source where shortleafl pine or redcedar comprises 25 to 50 percent
- 12 Shortleaf pi Code 60  Oak-gum-cypress.--sottomland forests in which bottomland oaks such as
35 Fastern ren ": pin, swamp vhite and shingle along with tupelo, blackgum, sweetgum and
e Black oak Cunlany o 1 Adequate softwoods. cypress, singly or in combination, comprises a plurality of the stocking.
lack oak (uplan: S‘:"li‘ :“ . 2 Inadequate softwoods but (Common associates include cottonwood, willow, ash, elm, hackberry,
o upland oak) adequate hardwoods. and maple.)
Eastern redcedar 3 Adequste sof epomoods.
4 Black oak Scarlet oak quace softwoods an :
- : hardwoods . 70 Elm-ash-cottonwood.--Forests in which elm, ash, or cottonwood, singly
51 Post oak :;:::;:i pine 4 Inadequate all species. or in combination, comprises a plurality of the stocking. (Common
53 Black. ook Scartot oak associates include willow, sycamore, beech, and maple.)
34 White oak Ocher white oak 80  Maple-beech.--Forests in which hard maple, beech, singly or in combi-
b h king. (Ci 1
60 Bottomland white oaks  Pin oak (red oak) ’;::::E :;’:":;’:;;i:;‘,‘“’ of the stocking. (Common sssocistes
Gum .
0 American elm Cottonwood Item 57. Stand-size Class ~
80 Sugar maple Basswood SERlL SmLs =
Code RADII FOR BASAL AREA FACTOR 37.5 ANGLE GAUGE PLOT
10 Sawtimber stands.
20 Poletimber stands. (1.421 feet per inch DBH)
30  Sapling-scedling stands.
40  Nonstocked stands. Y Tenths of inches
Inches g+ 1 + 2 =+ 3 + & 5 & 17 18 9
Item 53. Physiographic Class 1 L4 16 L7 L9 20 21 2.3 2.4 2.6 2.7
2 2,8 3.0 3.1 33 3.4 36 3.7 3.8 40 41
. Codé 3 4.3 4 45 47 48 50 51 53 5.4 5.5
4 5.7 5.8 6.0 6.1 6.2 6.4 6.5 6.7 6.8 1.0
3 Xeric site Very dry drouphty sites where excessive drainage 5 7.1 7.2 7.4 7.5 7.7 7.8 8.0 8.1 8.2 8.4
seriously Ilimits both prowth and species occurrence. Example—- 6 8.5 8.7 8.8 9.0 9.1 9.2 9.4 9.5 97 9.8
Jack pine plains. 7 9.9 10.1 10.2 10.4 10,5 10.7 10.8 10.9 1Ll 112 ==
8 1.4 15 1.7 118 119 12,1 12,2 12.4 125 12,6
4 Xeromesic sites.--Moderately dry sites where excessive drainage 9 12,8 12,9 13,1 13.2 13.4 13.5 13.6 13.8 13.9 141
limits growth and species occurrence to some extent. These in- 1o 14,2 144 145 146 14,8 149 15.1 15.2 15.3 15.5
clude the red pinc - jack pine assoclations on sandy and gravelly Ree 15,6 15.8 15.9 16,1 16,2 16.3 16.5 16.6 16.8 16.9
. solls. 12 17,1 17.2 12,3 17.5 17.6 17,8 17.9 18.0 18.2 18.3
13 18,5 18.6 188 18.9 19.0 19.2 19.3 19.5 19.6 19.8
5 Mesic sites.--Soil-water relationships favorable to tree growth, 14 19.9 20,0 20.2 20,3 20.5 20.6 20.7 20.9 21.0 2.2
with growth and species occurrence limited only by climate. These 15 21,3 215 21,6 2.7 219 22,0 22.2 22,3 22.5 22.6
are the deep, well drained soils, usually well suited to agri- 16 22,7 22,9 23.0 23.2 23,3 23.4 23.6 23.7 23,9 24.0
culture. 17 24,2 24,3 245 24.6 24,7 24,9 25,0 25.2 25,3 25.4
. . 18 25.6 25.7 25.9 26.0 26,1 26,3 26.4 26.6 26,7 26.9
6 Hydromesic sites.--Poor drainage or frequent flooding limits species 19 27,0 27.1 27.3 27.4 27.6 27.7 27.9 28,0 28.1 28.3
occurrence, These include the better drained bottomland hardwood 20 28,4 28,6 28,7 28,8 29.0 29.1 29.3 29.4 29.6 29.7
‘sites, and the hardpan, soils of a coniferous forest. 21 29.8 30.0 30.1 30.3 30.4 30.6 30.7 30.8 31.0 311
22 31,3 3.4 315 317 3.8 32,0 32,1 32.3 324 32,5
7 Hydric sites.--Crowth and species occurrence seriously limited by 23 32.7 32,8 33.0 33.1 33.3 33.4 335 337 338 34.0
excess water. These are the frequently flooded river bottoms and 24 3.1 34,2 3.4 345 34,7 34,8 35,0 35,1 35.2 35.4
spruce bogs. 25 35.5 35.7 35.8 36.0 36.1 36.2 36.4 36,5 36,7 36.8
26 36.9 37.1 37.2 37.4 37.5 37,7 37.8 37.9 38.1 38.2
27 38.4 38.5 38.7 38.8 38.9 39,1 39.2 39.4 39.5 39.6
28 39.8 39.9 40.1 40.2 40,4 40.5 40.6 40.8 40.9  41.1
29 41,2 4l 415 4l.6 418 419 42.1 42,2 42,3 62,5
30 42,6 42,8 42.9 43.1 43.2 43.3 435 43.6 438 439




Item 34, Tree Class Key to Kind of Tree

Item 27. Rough  Rotten
Surface defect  Desirable  Acceptable  cull  cull
Percent defect or sw;;sé el C_OOdt 12 Code 20  Code 30 Code 40
e t of total vol. lost . . -0- 8. Qo d any any any
Ltem 17. Tree Code  FPercent of total vel. 298t FORLST SURVLY TATUM GUIDL No. 4 9.0-14.9 0to3 any any any
Lem oL I 0 15.0+ . 0to2 any any any
Code [: 1-10 North Central Forest Experiment Station - June, 1909 HOMDS ¢
Lode H 11-20 o 5.0- 6.9 2t 4 any any any
01 Live tree. 3 21-30 Tree Tally 7.0-10.9 Jtob any any any
04  Salvable dead tree 4 31-40 11.0-14.9 4tod any any any
05 Vead tree qualifying 5 41-50 15,0+ 5t 8 any any any
. as a mortality tree 6 51-00
08 Stump of live tree. 7 61-67 :teﬁ. .
0 Stump of dead tree 8 68-75 nternal defect .
’ " Ltem 36. _ Stocking Percent
o Gto Oto5 4tod
91 Dt07 Oto3 4tod
Iten 27 Surface befect Codes 7 Oto2 Qto7 0to5 4tol
I At least oue  (4.0-4.9 4v == == == ==
Softwoods Pk ree (.09 2 [l Qto]  0tos 4ted
q . - _ode T ¥mot Count | Code | Knot Count Record knot_count (Loo-1.9 " %1 Qto7 8to3 hLrtod
0 o 5 | 9-10 code_for the firs ; Qw2 Qw1 Qto3 4t
1 -2 © 11-12 , " " (4.0-4.9 4.0 Item 29.
PR 7 13014 §) section-trees 5.07 to 6.97d.b.h. o trees 5.0" (3.0-3.9 3.5 Total vol. loss
37 0 sem TRl 1516 12) sectlon-trees 2ot 04k or larper (2.0-2.9 3.0
P 78 9 | 1w h' sectiop-trees Y. bl (1.0-1.9 2.5 SRUDS:
- . 5.0- 8.9 0 Oto 8, 9%
*$oftwands--=Luot count on all faces where knot count equals the number of Ko trees 1.0" (Seedling 4.0 9.0-14.9 g, 1 0to7 B, 9*x
overgrown knots more than 0.5" in diameter plus the sum of sound knot diameters or larger 15.0+ 0to2 Oto7 8, 8, 9%
and limbs, plus 2X (X cquals the sum of diameters of unsound knots). . 1iDWDS ¢
[ * Each point on a plot can receive 5.0-10.9 ] Oto] 8, 9* 8, 9
) a maximum of 16% stocking. 11.0-14.9 0, 1 Oto] 8, 9* 8, 9%
iiardwoods* 15.0+ 0to2 0t 8, o 8, 9%
Code th.(Ft.)___Code  Clear Lgth{Ft.)
h. ( . Lo ar_Lpthy Ltem 30.
) 0 - 5 10 or 11 I Rel. bole length 8, 9 l1tod any any
1 2or3 6 12 or 13 cst Item 32. Crown Class
2 4ors 7 14 or 15 " . R It .
s 6or 7 8 16 + 8'section-trees 5.00 £o 6.9 Code Crown_Class oo 4to9 any any any
SO 12'section-trees 7.0" to 10.9"d.b.h. — Ato2
4 Sor 9 16'sectlon-trees 11.0%+ 1 Open grown 1tem 32.
- 2 Dominant Crown class lto3d any any any
*lardwoods--Length of clear panels in first tree face toward point center where 3 Codominant
clearpanels are sections of tree surface one-fourth tree circumference, at least 4 Intermediate . ltem 33. ‘“zt
¥ fe and knots, 1imbs and bumps. Damage or Cause exce
2 feet long, and free of knots, limbs and bumps B Overtopped mage or % 50, 90 any any
* ltem 28 makes less than half of total vol. loss.
Item 1. _apecies_(Missourt) *% Item 28 makes half or more of total vol. loss.
Ltem 33.  Damage or Cause of beath Codes {34) COVER CLASS (Vo trees present and Ltems 27 to 33 are all
blank)
V68  Lastern redcedar 731 American sycamore Damage Lode  Cause of Deagh 50 Inhibiting vegetation.
Ly shortical pine 742 Lastern cottomwood Yo damage o0 %0 Nonstocked, not overtopped.
221 Balacypres 62 Black ch b - 1 ¥
2L talacypress Zmz nlt:te cherry Inseots n Lnsects 70 Nonstocked overtopped.
. 314 : 804 Swamp white oak Disease <o Disease 5 Honstockable.
. 316 Ked maplo B0 Scarlet oak e L - Fire . Item 35. Point Occupancy
17 Silver'maple 412 Southern red oak \nimals Animals
M8 Sugar map) 813 Cherrybark oak Weather 50 Weather Code Class
131 Ohio buckeye 817  Shinsle oak Suppression oo Suppression
173 River biven 22 Oveceun ook \.nkn;wu & other 70 Unknown & other 1 Most controlling tree.
W1 water nickbry 823 Bur oak 8 o - 2 Second most controlling tree.
42 ditternut nickory 824 Blackjack oak 81 L 3 Third most controlling tree.
a3 Pignut bickory - 825 Svamp chestnut oak 82 .1 4 Fourth most controlling tree.
404 Pecan 826 Chinkapin oak 84 Land clearing B Fifth most controlling tree.
. W5 Shellbars hickory 827 Water oak 85 Conversion to nonfor. ° Sixth most controlling tree.
- . 407" shagbark hickery 528  Nuttall oak or noncomm, F.L. 7 Seventh or more most control-
409 Mockernut hickory 830 Pin oak Uff-site trees 90 = 1ling tree.
452 orthern catalpa 831 Willow oak Required Tally Items (Leave this item blank when
461 sugarberry 833 Northern red oak no trees are tallied)
462 uackberry 836 Shumard oak
511 Common persimon 835 Post oak
i 531 American beech 537 Black oak
341 White ash 901 Black locust 2
544 Green ash 922 Black willow 5 2w s
552 ioneylocust Y51 American basswood g’ s 8 a
571  Kentucky coffeetree 971 Winged elm - @ | - u & w3 »|8 e
601 Butternut 972 American elm N o 3|5(&)3 8l ° Slulglel®
602 Black walnut 975 Slippery elm Iype of Plot HERE HFIMENN Els|s|dlalalyld|dlsla]e
W11 suectmum 977 Rock eln and Tree Size i HEIRHHABR M HEHREE
021 Yellow-poplar 999 Nomcommercial 132|182, slElSl el @ T a3 28820 u]l8|2(8]
w1 G 1 2123 MR R 2 )8 LA
5 ucumbertree 582 k1 5 Sl el%|alE{=|3 - M H
694 Swamp tupelo, blackgum Elal5 elsl8lalzleldlsla|5]e|E 2|3 5 8 8(2el8]% 2
jafejE|e|a|8|F|_&|3|alald|3|als|e|2|5|8|a|&|f|a8|2(3
e 13|14 15126 17|18} 19 202122 23{24{25)26|27(28]29]30]31|32]33]34]35]36[37]38
Len 30 lative Bole Lenpth
- . Fixed plot (1/300 acre):
. Code  Percent of Nogmal Saplings (Points 1, 2, and 3) [ X | X | X [ X | X | X [ X x| x[x|x|x
R 90+ Saplings (4 through 10) X [ XX 1X]X XX XX x
M 80-89 Seedlings 1/ X [ X[ XXX X[ X[ X :
3 fod Other Cover 2/ X X
K 0-to Noncommercial Species:
. . N 029 Sapling-sized trees:
A 40-49 Points 1, 2, and 3 x| xlxlx|x|x|x x{x
3 30-39 Points 4 through 10 XX [ X[ X |X %
2 20-29 . lSeeillng-li:ed trees 1/ X x[x]XxTX X | X
Variable plot:
. 1 Under 20% but at least
one 12' merch. log. Sawtimber x x|x|xix|x]|x x x| x |x{x)x{x{x]x]x{x]x{x]|x]|x X
v Less than 12 feet of Poletimber XXX XX XX XX XX X[ X [X[X[X XX X
’ otential saw log length Noncommercial species
P R length. Sawtimber-sized trees xyxIx|xix|x]|x X X|x|x x|x X
Poletimber-sized trees [ Z | X | X | X | X | X | X XX XX X
' Item 31. _Crown Ratio Dead trees:
(Percent of Tree Lenpth) Sawtimber-sized trees
Mortality xIx|x|x{x x| x|x|x|x x| x X
Code  Crown Ratio (percent) Salvable dead XX X[ X [x XX [ X[ XX X
= — Poletinber-sized trees
. 1 1-10 Mortality x |x|x|x[x x|x x| x X
3 11-20 Salvable dead X X [x [x]x XX
3 21-30 Stumps (1/50 acre fixed plot):
4 31-40 Sawtimber and poletimber-
‘s 41-50 . sized trees x|x|x|x|x X
L6 51-60 - Sapling-sized trees X XX X X
7 61-70 -
8 71-80
9 81-90
0 91-100 1/ Only at points with no sapling-sized or larger live trees tallled.
) 2/ Only at points with no live trees tallied.




. CROOK DEDUCTION IN BOARD FEET

FOREST SURVEY TATUM GUIDE No. 5

North Central Forest Experiment Station - June, 1969

SWEEP DEDUCTION IN BOARD FEET

Crook :Crook :

Scaling diameter of section with crook (in.)

Sweep :Sweep :

Scaling diameter of section with sweep (in.)

VARIABLE PLOT RADII BY DA AND PERCENT SLOPE
BASAL AREA PACTOR 37.5
(1.42 feet radius per inch dbh)

ToTaL

depar-: length:, “p"':.hn“hf T T n T T T i T T T bBH . Porcent s,
“('I;)’m)’s’7fafs 10712 10167187207 227 247 26728 “(':.):'(!L)ZG;7;8;9:'10;12;14;16‘:18.20;22;26:26;23 : 0 : 10 0 _: & : 50
»H 9 R RN S S S Y it} H H H H H : : Inch Radius in feet
1 T 0 00 0 0o 0o 1 1 1 1 1 1 1 1 2 6 1 1 2 2 3 3 & 5 6 6 71 8 9 9 ==
2 0001 1 1 1 1 1 2 2 2 2 2 8 112z 2 3 4 5 5 6 7 8 8 9 10 3 43 43 43 4S5 46 48 5.0
4 1 11 2 2 3 4 4 5 & 7 7 8 9 10
3 1111 1 1 2 2 2 2 3 3 3 4 5.7 5.7 5.8 59 6.1 6.4 6.6
4 1 1 1 1 1 2 2 3 3 3 & & & 5 12 1122 2 3 4 4 5 5 6 6 7 8 5 7.1 7.1 .2 7.4 1.6 3.9 8.3
s 1 1 1 1 2 2 3 3 4 & 5 5 6 6 14 11111 2 2 2 3 3 3 4 4 5 6 8.5 85 8.7 89 9.2 9.5 9.9
6 1.1 2 2 2 3 3 4 5 5 6 6 1 8 % 00 00 0o 0 0o 0o 0 0 0 0 o0 0 7 9.9 9.9 101 103 10.7 1.1 1.5
’ 11 1 1 2 2 2 2 3 3 6 2 3 3 4 5 6 7 9 10 11 13 1 15 17 8 1.4 1L5 16 1.9 123 12,7 13.3
: PR i i 2 2 2 3 3 4 4 4 5 8 2 3 4 5 6 7 9 10 12 1& 15 17 19 20 9 12.8 12,9 13,1 13,4 13.8 14.3 n.g
3 11 2 2 2 3 3 4 4 5 6 6 7 7 10 2 4 5 6 6 8 10 12 13 15 17 19 20 22 10 14,2 14,3 14,5 14.8 15.3 15.9 16.
4 1 1 2 2 3 3 & 5 6 7 8 & 9 10 12 3 4 5 6 7 9 11 12 14 16 18 19 2 23 1 15.6  15.7 15,9 16,3 16.8 17.4 18.2
s 1 2 2 3 3 & 5 6 8 8 10 10 11 13 % 3 4 5 6 7 9 10 12 1 16 17 19 21 23 12 17,1 17.2 17,4 179 184 19.1 19,9
6 2 z-3 4 & 5 71 8 9 10 12 13 & 15 16 3 4 5 6 6 8 10 1 13 14 16 18 19 21 iz :g.; ;g-g ;g-g ;g~: g-: gg; ;;;
3 T 0 0011 1 1 2 2 3 3 3 3 3 4 4 ¢ Ol4 s 6 7 8 U 1315 17 18 20 2 2 15 213 214 2.7 222 22,9 23.8  24.8
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