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The purpose of this thesis is to determine if the Oregon State
Forestry Department's stocking survey system can be applied to planted
acres as well as to seeded acres. Two computer programs were developed
into a primary program. One produced a new stocking curve adapted to
hand planting patterns, and the other determined the stocking from
this and a natural reforestation curve in relation to sampling data.
Alsc developed was é three~plot sequential technique to modify any one
sampling point. Answers include total number of trees per acre, separ-
ated into naturally seeded and planted trees, projecting the answer on a
iine basis, a 40-acre basis and a project basis., Results of the study
showed that: a) erronecus estimates of trees per acre in forest planta-
tions may regult from application of the present survey system; b) the
proposed purvey system has ceértain advantages over the present system in
determining the degree of success in forest plantations; c¢) by recog-
nizing spacing interval, the proposed survey system brings accuracy to

the level necessary to meet present-day planning requirements; d) the

proposed survey system will permit construction of sufficiently detailed




mapping of voids due to mortality which may occur in forest plantations
to develop reforestation plans; e) the proposed survey system will fend
to estimate more correctly, where the present system tends to under-
estimate the number of surviving trees per acre in plantations having a
high mortality rate; f£) the proposed system permits using fixed radius

plots, the radius of which is related to plantation spacing.
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A PROPOSED SAMPLING TECHNIQUE AND ELECTRONIC
DATA PROCESSING PROGRAM FOR REPRODUCTION SURVEYS
IN FOREST PLANTATIONS

INTRODUCTION

Reproduction Surveys and Management Planning

There is growing awareness of the need for more specific reforesta-
tion survey information concerning utilization ofllands managed by the
Oregon State Forestry Department. Forest Management Division program
objectives now include intensive forest management practices. One
important objective of intensive management is maximum return on capital
invested. This implies the most compléte financial and/dr biological
site utilization as is feasible,

Stocking and stand density definitions were reviewed (4, S, 7, 8.
In this thesis, stocking will be defined as a biological expression of
site utilization. It is expressed as percentage of area occupied at a
specific minimum number of trees per acre, Stocking is frequently ana-
iyzed in terms of management objectives and planning. Intensive manage-
ment plahning requires precise stocking estimates for reproduction lands.

The stocking survey system used by the aepartment (1, 2, 3) was
developed by the Research Section, Oregon State Board of Forestry, fore-
runner of the present Forest Research Laboratory, School of Forestry,
Oregon State University. This system has been applied without change to:
(1) planted lands, (2) naturally seeded lands, énd (3) lands having both
natural and seeded reproduction. The system as applied does not recog~

nize that stocking estimates based upon a random distribution of natural




reproduction cannot correctly be applied to systematic spacing found in
planted reproduction.

| Survey informatipn does not show specific locations requiring
initiél or supplemental planting. Stocking computations are based upon
a series of plots established by a systematic grid. Attempts to estab-
lish boundaries of areas with different stocking levels have not been
successful, No attempt is made to modify any one sémpling point by (1)
the adjaéent plots one line, or (2) the overall average for the sampling
area. As a result, present department surveys on forest plantations do
not provide reliable or adequate information to: (1) appraise refor-

estation effectiveness, or (2) assess reforestation needs.

Purpose and Scope

The purpose of this thesis is ﬁo determine if the State Forestry |
ﬁepartment'é stocking survey system‘can be applied to planted areas as
well as to naturally seeded areas. The present system is compared with
a propoéed system based upon the probability of seedlings occufring on a

sample plot in a plantation. The proposed system is evaluated on the

é

Lasis of field sampling tests.




BASIS FOR COMPARISON

An 8 x 8 foot spaced forest plantation was represented on cross
section paper with a scale of 1 inch equals 4 feet. A transparent
template of ﬁhe same scale representing a 7.45-foot radius piot
(four-milacres) was used to systcmatically "sample" the plantation.
Separate tallies for nine sampling directions covering a 45 degree
segment (Figure 1) recorded the number of times 1, 2, 3 or 4 quadrants

- of the 7.45-foot radius plot contained a "trece." A total of 2,376
four-milacre plots were tallied by taking plots at one-foot intervals.
Figure 1 illustrates the technique of determining whether 1, 2, 3 or 4
trees are taliied on a given plot.

Individual tallies for each of the nine sampling directions were
combined and converted to an 80-plot (320 quadrants) baéis. The object-
ive was to approximate the probability of selecting 1, 2, 3 or &4

"stocked" quadrants. Table I is a summary of the results.

Table I

Experimental Plot Tally
Theoretical 8 » 8 Spaced Forest Plantation

Quadrants Stockad Plot Tally Percent (Probability)
1 2 2
2 33 42
3 30 - 37
4 15 19

Total 80 100




O

Sampling line directions

Tree seedling

O
(::) Four-milacre plot
VAN

Point of sampling origin

O O

Figure 1. Experimental sampling design and example four-milacre plot
counts - theoretical 8 x B sgpaced forest plantation,




Graphic Solution

A graphic solution to determine probabilities was also developed.
An 8 x 8 foot spaced forest plantation was represented on cross section
paper with a scale of 1 inch equals 2 feet. A compass representing a
7.45 radius was used to draw four arcs, one from each corner of a single
8 x 8 foot spacing set (Figure 2 illustrates the technique). The number
of square inches within each figure thus created were determined by plani-
meter. Ratios of each figure representing the same number of tallied
trees to the total area included within the 8 x 8 foot spacing set were

determined. Table II is a summary of the results.

Table II

Graphic Solution
Theoretical 8 x 8 Spaced Forest Plantation

Quadrants Stocked Square Inches Ratio (Probability)

1 (total A()* | .34 .02
2 (total Ag)* | 6.71 o 42
3 (total Ag)* : 6.02 .37
4 (total Ag)% 2.93 .19

Total 16.00 1.00

*Sce Flgure 2

Mathematical Solution

Mathematical probability expressions were developed to facilitate
computer solution for many possible planting spacings and plot radii.

The Oregon State Highway Department was consulted (6) to obtain equations

used in engineering design to compute areas of circular segments inscribed
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Second Planting Dimension

First Planting Dimension

Probability of 1 occupied milacre quadrant

2N Probability of 2 occupied milacre quadrants

— - :
A3 Probability of 3 occupied milacre quadrants
»A4 Probability of 4 occupied milacre quadrants
P4
o Four-milacre plot radlus

Figure 2. Graphic method of determining expected number of occupied
’ milacre quadrants for four milacre plots - theoretical forest
plantation. '




within rectangles (Figure 3). Basic equations supplied by the Highway
Department (Table III) were adapted to the problem éf computing probabil-
ities. Derivation of the final equations is found in Appendix ITI. A
Probability Generator Computer Program (Appendix IV) was developed to

compute probabilities for all possible planting dimension and plot radii

combinations.

Table TIII

Area Equations For Circular Segments Within Rectangles*

Area
Xa r

Aq (b - er - x2 ydx ~J/(.Jr2 - x2 dx
¢ xe

Ay 2 (1/6The? - 1748 - 3/4A5 - Ay
%]

A3 g 2w - ypyax
Q
xh o

A, zj[ W2 - 2 . yh)dx
Xe

*In the above equations Ay.4 is area within 1, 2, 3 or 4 circles, r is
circle radii, x and y are geometric distances, and b is dimension length.
Table TV is a summary of the mathematical computations for an % x 8

spaced forest plantation sampled with a four-milacre plot. Expected

number of milacre quadrants for each four-milacre plot (column 4) is

obtained by multiplying the number of milacres (column 1) times corres-
ponding probability (column 3). The decimal ratioc (column 5) is estab-
lished as the full stocking basé. Examples of computer output from the

Probability Generator Program for several planting dimensions are shown

in Appendix V.




(x-2) 2+ (y-b)2=r2 %2+ (y-b)2=r2

(0.,b) (a,b)

(xa,ya)

H (xh,yh)

Figure 3. Areas of circular segments inscribed within rectangular figures.




Table IV

Mathematical Solution Theoretical 8 x 8 Spaced Forest Plantation
Milaires - 3' Expected4Milacres BEE%HZT
Stocked Area Probability Per Four-milacre Ratio

1 1.2416 ‘0.019400 0.019400

2 27.1262 0.423847 0.847694

3 23.6569 0.369639 1,108916

4 11.9753 0.187114 0.748454
Total 64,0000 1,000000 2.724464 0;681116

The mathematical solution shown in Table IV is illustrated in Figure 4,
Two other spacings (7.5 x 9.0 and 7.45 x 7.45) are also shown for compar-

ison.
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STOCKING CURVES AND TABLES

Forest Plantation Stocking Regression

A plantation stocking equation was developed to compute the expected
number of occupied quadrants for full stocking (no mortality). Probabil-
ity percents for 7.45-foot radius plots and variable planting dimensions
computed by the Probability Generator Program were subjected to a least
squares regression program available at the Oregon State Highway Depart-

ment. Table V lists the data used.

Table V

Planting Dimensions and Expected Full Stocking Percent

Planting Dimension (Feet) Square Feet Full Stocking (Percent)
8% 8 . 64 68.11
8x9 72 60.54
8 x 10 80 54.49
g x 11 88 49.54
9x%x 9 ‘ 91 53.82
9 % 10 90 48.43
9 x 11 99 : 44 .03
10 x 10 100 43.59

10 x 11 110 39.63
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The unweighted least squares solution for the data in Table V was:

2
S = 160.9894 - 1.9365 (D; x Dy) + .0076 (D; x Dy)

where S = full stocking percent

i

Dl" first planting dimension in feet

D?= second planting dimension in feet.

Naturally Seeded Stocking Regression

A revised ratio of milacre stocking percent to number of trees per
acre on naturally seeded acres (3, p. 7)vis shown in Figure 5. This
relationship was subjected to a least squares regression program and
expressed mathematically as follows:

95.30348 + .431258P + .450251p2

N

where N = number of trees per acre

i

P = percent of milacre plots stocked,

Comparing Estimated Trees Per Acre

A series of computer programs were developed to further understand
the problem of applying a survey system intended for naturally seeded
lands to planted lands. The approach was to apply the two stocking
equations to theoretical plantationé of various planting dimensions and
compare the two estimates of trees per acre. Appendix II presents a
series of machine génerated Forest Plantation Stocking Tables listing
expected number of trees per acre by 20 percent stocking classes. Figure 6
illustrates the comparison for an 8 x 8 planting spacing.

An examination of the tables indicated the following general
relationships:

a) In forest plantations with no mortality, the naturally
seeded stocking regression overestimated the number of trees.
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Figure 5. Ratio of milacre stocking percent to number of trees per acre on naturally
seeded areas.
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In forest plantations with 60 percent mortality, the
naturally seeded stocking regression underestimated
the number of trees.

In forest plantations with 80 percent mortality, a
variable overestimate or underestimate occurred.
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THE FIELD SURVEY

Effect of Adjacent Plots On Sample Plot

Present survey system analysis techniques are based upon a series
~of plots and a single stocking average determined for each 40-acre
subdivision or project area. It is difficult to isolate small areas
within subdivisions or areas in need of initial or supplemental planting.
A three-plot sequential sampling technique (Figure 7) was developed to
assist in locating ”ﬁoids.” Data collected from each sampling plot are
averaged with the two associatgd plots. Plots next to sampling boundaries
or non-sampled areas are averaged with the sampling unit's overall average.
One stocked quadrant out of four was established as a minimum for the
three-plot test. Two adjacent plots on the same line failing the

sequential test constitutes a void.

Computer Programs

Computer programs were written to analyze field survey information.
The following data analysis system was developed:

a) Compute stocking and number of trees per acre as
presently done. No separation between natural and
planted trees.

b) ' Separate natural and planted trees. Apply the
plantation stocking curve to planted trees. Apply
the presently used stocking curve to trees of natural
origin. Compute an answer for each.

c) Summarize the total number of trees per acre and
compare this result with (a).
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d) Repeat (a) through (c) on a line basis, a forty basis,
‘ and a probject basis.

e) Report survey results. Report locations not meeting

the minimum requirement of one stocked quadrant out of
every four for the three-plot sequential test.

Survey Test Area

A 200-acre tract in Township 5 North, Range 8 West, Clatsop County,
Oregon, was selected to test the proposed stocking survey system. The

area contained three to five-year old planted and natural seedlings.

Survey Instructions

Survey data were taken from equidistant (66 feet) four-milacre
plots along four sampling lines running east and west and four sampling
lines running north and south. Each 40-acre subdivision contained 160

plots., Field survey procedures and tally cards are presented in Appen=-

dix VI,




DISCUSSION

The standard of adequate stocking chosen by the Amended Conservation
Act of 1947 was "300 established live seedlings per acre which are
sufficiently spaced for individual normal growth and development and 100
of which are well distributed over the acre'. The stocking survey system
devised by the Oregon State Forestry Department (1,2) was developed to
determine the degree of stocking in logged-off areas. The law required
a decision be made as to when harvested lands were in need of reforesta~
tion. The system provides for tabulation of stocking by both milacre
guadrants and four-milacre sample plots. Percentages derived are con-
verted te number of trees per acre using stocking curves (3,p.7).

The department has applied the system without‘change to planted
lands, naturally and artifically seeded lands, and lands having both
natural and seeded reproduction. The system has frequently over-egtimated
treea per acre when applied to forest plantations with low mortality and
undereatimaied trees per acre when applied to forest plantations with
high mortality. The present survey system based upon a random distribu-
tion found in nstural reproduction canmnot correctly be applied to system~
atic spacing found in planted reproduction.

Une of the problems of the Torest administrator is to remain informed
zs 1o the growling stock status of his lands. A reliasble stocking survey

gystenm i1s required te determine and describe the condition of denuded and

restosking areas. An electronic computer was utilized to determine the
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effectiveness of the State Foresiry Department's stocking survey

system. Phase I of the study dev:loped theoretical Forest Plantation
Stocking Tables (Appendix II) based upon the probability of selecting
-ceeupied milacre quadrants in variable spaced forest plantations.

The naturally seeded stocking estimate (present system) was compared

to the revised forest plantation stocking estimate. The present

system overestimated the number of treeé in low mortality plantations
and incorrectly estimated the number of trees in high mortality plan-
tations. Example comparisons of the two estimates are shown in Table VI,

Comparisons for other planting spacings are found in Appendix TI.

Table VI

Present and Revised Estimates
of Trees per Acre in Forest Plantations

_ Milacre
Planting Mortality Stocking Trees Per Acre
Dimension {Pct.) ﬁPcte} Present System Plantation System
8 x 8 0 68.18 2218 681
20 54, 54 1458 5hiy
4o 52,72 592 : 508
60 13,09 178 207
80 2.61 100 136
9% 0 54.99 1431 538
20 43,19 g54 vz
50 25,91 408 32%
60 10.%6 148 215
80 2.07 98 108
10 x 10 0 43,53 960 L35
20 34,67 651 248
40 20,80 299 261
60 8.32 130 174
80 1.66 77 87
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A proposed survey system using an electronic computer was developed
in Phase II of the study. This system provides for simultaneous but
separate field recording of natural and planted trees on each milacre
quadrant of the four-milacre sampling plot. It can be applied to
naﬁurally seeded lands, to planted lands, or lands having both natural
and planted seedlings. System design provides for separate as well as
combined field data analysis. Natural reproduction estimates are based
upon the presently used milacré stocking curve. Planted reproduction
estimates are based upon the plantation stocking curves. Natural and
planted guadrant tallies are then combined and analyzed on the basis
of presently used milacre stocking curve. The three-plot sequential
sampiing technique is optional.

The proposed stocking survey system was field tested in January,
1965, Survey data were processed at the Oregon State Highway's computer
installation in March, 1965. Computer reports are shown in Appendix I.
The Rehabilitation Stocking Survey-Stocking Summary Report illustrates
-the three-plot sequential sampling analysis (7777 code indicates a void)
and lists the computed trees per acre and stocking percents for each
40-acre subdivision

The Field Data Listing Report lists survey plot card tallies and
indicates reproduction distribution for each 40-acre subdivision.

Survey results indicate the estimated number of trees per acre is
(1) less if natural and planted seedlings are computed separately (each
with the appropriate stocking curve), or (2) greater if natural and

planted seedlings are combined and computed as presently done. The two

methods are compared in Table VII.
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Table VII

Comparison of Computed Trees
Per Acre on the Stocking Survey Test Area

Forty Proposed System Estimatel) Present System Estimate2) Difference
Number (Trees/Acre) __(Trees/Acre) (Pet.)
1 394 ' 609 54,6
9 336 415 23.5
10 408 585 43,4
11 709 ‘ © 1138 60.5
12 423 529 274

Project Average 445 B 663 48.9

1) (natural trees by naturally seeded stocking regression) plus (planted
trees by plantation stocking regression)

2) Determined without classification by naturally seeded stocking
regression. ’
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CONCLUSIONS

Reforestation survey methods used by the State Forestry Department

are valid only if applied to naturally or artificially seeded lands,

Stocking estimates based upon a random distribution of natural or

seeded reproduction cannot correctly be applied to systematic spacing

found in planted reproduction. From the results of this study it is

(a)

{b)

(a)

concluded that:

Erroneous estimates of trees per acre in forest
plantations may result from application of the
present survey system. Such estimates vary
inversely with uniformity of spacing.

The proposed survey gystem has certain advantages
over the present system in determining the degree
of success of forest plantations.

By recognizing spacing interval, the proposed
survey system brings accuracy to the level
necessary to meet present-day planning requirvements.
The proposed gurvey system will permit construction
of sufficiently detailed mapping of voids due to

mortality which may occur in forest plantations to

develop reforestation plans.




(e)

The proposed survey system will tend to estimate
more correctly, where (n: present system tends
to underestimate the number of surviving trees
per acre in plantations having a high mortality
rate. This is important on areas which must
conform to the 300 tree per acre standard of
the Oregon Forest Conservation Act.

The proposed system permits using fixed radius
plots, the radius of which is related to plan-
tation spacing. This is in contrast to the
present survey system, which has a plot size
related only to a specified stocking standard.

Computer programs developed in this study can

peimit investigation of other gize plots.

24
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APPENDIX I
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APPENDIX II 32

FOREST PLANTATION STOCKING TABLES

FOREST PLANTATLON STOCKR ING TABLES
PLANTING NUMBLCR  THCORLTLCAL PLANTED SCEDLING CSTUIMATL NATURAL SEEDLING ESTIMATE
DINMCNS 1ONS or NURDECR
IN SQUARE oF CoMpPUTLD AV. CUUNT QUADS ST0CK ComMPUTED ~ DIFFLRINCE
FECTY FELT TREF.S/ACRE TREES/ACRE PCR 4 QUADS PERCENT PERCENT TREES/ACRE TRLCUS/ACRE
T7.% BY 71,5 56.2% T74.40 TT4.40 3.04432 T6.10 100,00 273%.09 1961.49
619.52 2.43546 60.88 80.00 1790.9%3 trt.ot
464.64 l.46127 36.43 60.00 T11.88 247.24
309.76 <58451 l4.61 40.00 197.73 -112.02
154.88 «11690 292 20.00 100.40 ~54.47
7.5 BY 8.0 60.00 726.00 T26.00 2.808637 T72.15 100.00 2470.60 LT44.860
5060. 80 2.30910 $T.72 80.00 1620.47 1035.567
435.60 L.30%46 34.063 60.00 050.34 214,74
290,40 «53418 13.8% 40.00 187.69 ~102. T0
145.20 «11043 2.17 20.00 93.95 ~45.24
T.5 oY a.9% 63.7% 683.29 683.29 2.73697 68.42 1no.00 2232.50 1549.31
5446463 218158 54. 73 80.00 1467.09 921.26
409 .97 1.31374 32.04 60.00 59%5.10 185.12
273.31 «52%49 13.13 40.00 178.867 ~94.864
136.6% 10509 7.62 20.00 99.54 ~3T.101
7.5 BY 9.0 67.50 645,33 645.33 2e590612 64 .90 100.00 2019.72 1374.39
516.26 2.07690 5172 80.00 1331.41 815 1%
387.19 1.246014 3t.s 40a 00 545,67 158,47
258.13 49045 12.46 40.00 17n.98 ~47. %4
129.086 0967 2449 20.00 99.17 ~29.07
T.5 BY 9.5 T1.29 611.36 611.36 2.46202 61.%9 100.00 1829.93 1218.57
489.09 1.97108 49.27 a0.00 1209.72 20.62
366.42 L. 18263 29.56 60.00 501.59 13470
244 .54 47305 .82 40.00 183.37 -u1.17
122.27 «(uabl 2.36 20,00 9R. 04 ~23.43
7.5 BY 10.0 7%5.00 500.80 S80.80 2.34007 58.50 1on.00 1661.33 1000.53

FORCST  PLANTATION  STOCKING  TABLLS
PLANTING NUMDER  THEDRITICAL PLANTED SETDLING CSTVHATE NATURAL SULDLING 1ST7THATC
DIMENS TONS nF NUMBER

N SQUARE OF CONPUTED AV. CDUNT QUADS STOCK COMPUTED DLFFERENCE
FEET RECT  TREES/ACRE  TREES/ACRE PER 4 QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE

7.8 BY 10.0 75.00 580.80 464.64 1.87206 46.80 80.00 1101.5%9 636.99

348,40 1.1232) 28.08 60.00 462,41 113.93

232.32 <44929 11.23 40.00 186.94 -78.37

116.16 .08985 2.24 20.00 98.54 -17.61

7.5 BY 10.5  78.73 553,14 553,14 2.22487 55.62  100.00 1512.12 958.97

442,51 1.77990 44,49 80.00 1005.90 563,39

131,88 1.06794 26.69 60.00 427.72 95,04

221.28 .a2117 10.67 40.00 151.25% -70.00

110.62 .08543 2.13 20.00 98.27 -12.35

7.5 8Y 11.0 82.50 528.00 528.00 2.11822 52.95 100.00 1380.63 852.63

§22.40 1.89458 42.36 80.00 921.57 ° " &99.17

316.80 1.01674 25.41 60.00 397,14 80.34

211.20 «40669 10.16 40.00 146,22 ~64.97

108.40 .08133 2.03 20.00 90.04° <7.55

1.3 BY 1.3  86.2% 508.04 505,04 2.02012 $0.50 100.00 1265.3% = 760.30

404.03 1.61810 40.40 80.00 847.61 443,98

303.02 «96966 24.24 60.00 370.31 67.29

202.01 38786 3.69 40.00 141.81 -60.20

101.00 07757 1.9 20.00 97.83 -3.17

7.5 BY 12.0 90.00 484.00 404.00 1.93037 48.26  100.00 1164.83 680,83

) 387.20 1.54446 38.61 80.00 783,13 395,93

290.40 92647 23.16 60.00 346.92 56,52

193.60 .37067 9.26 40.00 137.96 -55.63

96.80 07413 1.88 20.00 97.64 .84

8.0 BY 8.0 64.00 +80.62 680.62 2.712131 68.16  100.00 2211.65 1537.03

544.50 2.1818% S4.54 80.00 1458.31 913,81




FOREST  PLANTATION  STOCKING  TABLES
PLANTLNG NUMBER  THEORITICAL PLANTED SEEDLING ESTIMATE NATURAL SEEOLING ESTIMATE
OIMENSLONS OF NUMBER
N SQUARE oF COMPUTED AV, COUNT QuADS $70CK COMPUTED  DIFFERENCE
FEET FEET  TREES/ACRE  TREES/ACRE PER & QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
8.0 BY ®.0 64.00 6B0.62 408,37 1.30911 32.72 60.00 591.63 123.2%
272.28 «32364 13.09 40.00 170.10 ~94.14
136.12 10472 2.61 20.00 99.51 ~36.60
8.0 BY B8.% 68.00 640.58 40,59 2.57799 b4.44  100.00 1993.13 1352.54
S12.47 2.06239 51.5% 80.00 1314.36 801.89
384,33 1.23743 30.93 60.00 539,50 155.14
256.23 «49491 12.37 40.00 169,57 ~86.6%
128.11 «09899 2.47 20.00 99.12 ~20.98
8.0 8Y 9.0 T72.00 60%.00 605.00 2.43839 60.9% 100.00 1794.58 1189.58
484.00 1.9%071 4B.T76 80.00 1187.04 703.04
363.00 L.17042 29.26 60.00 4931.37 130,37
242.00 46817 .10 40.00 162.02 -79.97
121.00 <0936 2.34 20.00 98.78 -22.21
8.0 BY 9.5  76.00 573018 $73.1% 2.308%1 37.71  100.00 1619.71 1046.55
458.52 1.04881 ab.17 00.00 1074.91 616.38
343.89 l.10808 21.70 60.00 452.74 108.04
229426 «44323 1.08 40.00 155.36 -713.90
114,63 0B854 .21 20.00 98.47 ~1é.18
8.0 BY 10.0 80.00 544,50 544.%0 2.18837 S4.70  100.00 1466.40 921.n0
435,60 1. 15070 43.78 80.00 976.58 540.98
326. 70 1.05042 26.26 60.00 417.09 90.39
217.80 «42016 10.50 40.00 149.50 ~68.29
108.90 +08403 2.10 20.00 98.19 -10.70
8.0 BY 10.5 05.00 510.57 518.57 2.07798 51.94 100.00 1332.66 814.09
LYY 1] 1.66236 41,59 80.00 890.79 AT5.94
FOREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER THEORITICAL PLANTEO SEEDLING ESTIMATE NATURAL SEEOLING ESTIMATE
DIMENSTONS OF NUMBER
IN SQUARE oF COMPUTED AV. COUNT QUADS STDCX COMPUTEC  DIFFERENCE
FECT FEET  TREES/ACRE  TRCES/ACRE PER & QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
B.0 BY 10.5 84,00 518.57 3l e «99742 24.93 60,00 385.98 T4.84
207.42 <39896 9.97 40.00 144.39 ~$3.03
103.11 «01979 1.99 20.00 97.9% -5.78
8.0 BY 11.0 8B8.00 495,00 495.00 1.91127 49.43 100.00 1216.68 721.88
396.00 1.58181 39.54 80.00 816.40 420.40
2971.00 «94909 23.12 60.00 3%8.99 61.99
198.00 «37963 9.49 40.00 139.94 -58.05
99.00 07592 1.89 20.00 97.74 -1.28
8.0 8y L1.5 92,00 AT3.47 AT3.47 1.88631 47.1%  100.00 116,82 643.34
378.78 1.50904 371.72 80.00 752.33 373.5¢4
284,08 «90%42 22.43 60.00 335.73 51.85
189.39 36217 9.09 40.00 136.11 -53.27
94.69 07243 1.8l 20.00 97.56 2.86 i
9.0 BY 12.0 96.00 433,78 453,78 1.80%07 45.12 100.00 1031.57 577.82
343,00 1.44408 36.10 80.00 891.83 334.63
272.2% 86643 21.66 60.00 315.87 43.62
181.%0 348657 8.66 40,00 132.83 ~48.66
90.73 06931 1.73 20.00 97.40 b.6%
8.5 BY 8.5 T2.2% 602.90 602.90 2.42998 60.74 100.00 1702.96 1180.07
492.32 1.94399 48.59 80.00 11719.61 697.28
36l.74 1.16639 29.1% 60.00 490.68 128.9%
241.16 46659 11.66 40.00 161.58 ~79.57
120.58 «09331 2.33 20.00 98,75 -21.82
8.5 BY 9.0  T76.50 569.41 569.41 2.29296 57.32 100.00 1599. 41 1030.00
455,52 1.83437 45.0% 80.00 1061.89 606.36
381,64 1.10062 21.51 60.00 448.02 106.37
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FDREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER  THEDRITICAL PLANTED SEEOLING ESTIMATE NATURAL SEEOLING ESTIMATE
OIMENS1ONS Of NUMBER :
IN SQUARE OF COMPUTED AV. COUNT QUADS sTocK COMPUTED . D1FFERENCE
FEET FEET  TREES/ACRE  TREES/ACRE PER & QUAOS PERCENT PERCENT TREES/ACRE TREES/ACRE
8.5 BY 9.0 76.50 569.41 221.16 «4402% 11.00 40.00 154.58 -13.17
113.88 .0880% 2.20 20.00 98.43 ~15.44
8.3 BY 9.5 60.7% 539.44 339.44 2.16693 54.17 100.00 1439.89 900. 44
431.38 1.73354 43.33 80.00 959.57 828.02
323.66 1.04012 26.00 60.00 410.92 87.26
215. 11 41603 10.40 40.00 148.49 -61.28
107.88 08321 2.08 20.00 98.14 -9.13
8.3 8Y 10.0 0%.00 512.47 s12.47 2.08187 51.29 100.00 1302.07 109.60
409.97 1.64150 41,03 80.00 s11.17 461.19
307.48 «98490 24,62 60.00 378.86 71.38
204.98 «39396 9.84 40.00 143,22 -41.76
102.49 .07879 1.96 20.00 97.89 -4.59
8.3 BY 10.5  89.2% 488.06 488.06 1.94780 48.69 100.00 1183.82 695.75%
390.45 1.55824 38.9% 80.00 798,31 404.86
292.84 «93494 23.37 60.00 351.34 58450
195.22 «37397 9.34 40.00 138.68 -56.53
97.61 07479 1.86 20.00 97.68 .01
8.5 BY 11.0 93.%0 465.88 465,88 1.85470 46.36 100.00 1003.21 617.33
312,70 1.48376 37.09 80.00 130.76 358.06
219.82 .89026 22.2% 60.00 321.91 48.38
186.3% .35610 8.90 40.00 134.82 -51.52
93.17 07122 1.78 20.00 97.49 4,32
8.5 BY 11.5  97.73 445,62 445,62 1.7712%9 44,31 loo.00 998.52 552.90
356.50 1.41007 35.45 80.00 676.42 319.92
261.37 «85084 21.21 60.00 306,17 40.80

FOREST  PLANTATION  STOCKING  TABLES
PLANTING  NUNBER THEORITICAL PLANTEO SEEOLING ESTINATE NATURAL SEEDLING ESTIMATH
OLNENSIONS oF NUMBER
N SQUARE OF COMPUTED  AV. COUNT  GQUADS,  STOCK.  COMPUTED  DIFFERENCE
FEET FEET  TREES/ACRE  TREES/ACRE PER & QUAOS PERCENT PERCENT TREES/ACRE TREES/ACRE
8.5 BY 11.5  97.7% 443,62 178.25 34033 8.50  40.00 131.5%6 -46.68
8912 106806 .70 20.00 97.34 0.21
5.5 BY 12.0 102.00 421.0% 421.03 1.70147 42.53  100.00 928.23 501.17
3al.64 1.36117 34.02  80.00 631.31 7 289.66
256.23 81670 20.41  60.00 291.78 35,88
170.82 .32668 8.16  40.00 128.85 -a1.96
05,41 06333 1.63  20.00 91,20 .79
(9.0 BY 9.0 81.00 $37.11° C8ITLT? 2.15085  "$3.99 100,00  1431.20° T 893.42°
430. 22 1.72788 43.19  80.00 954.00 523.78
322.66 1.03673 25.91  60.00 408,90 86.24
1s.11 41449 16,36 40.00 148,18 T 8694
107.35 .08293 2.01  20.00 98.13 -9.42
9.0 BY 9.5  85.50 509.47 509.47 2.03908 50.97 100.00  1207.18 1.0
o 407.57 1.63124 40.78  80.00 s61.62 434,04
30s. 68 .97874 2446 60,00 ITS.407TT 69471
203.70 39149 9.78  40.00 162.63 -61.13
o 101,89 J07829  1.9% 20,00 97.81  -4.02
9.0 BY 10.0  90.00 484,00 484.00 1.93057 _48.26 100.00  1l64.03 680.83
387.20 1854006 "38.61  80.00 763.13 395.93
290.40 «92667 23.16 60.00 346.92 56.52
193.60 .31067 9.26  40.00 131.96 -35.63
96.80 07413 1.88 20,00  97.64 .84
9.0 BY 10.5  94.50 460,95 460,95 1.83440 45.B6 100,00 ~ 1081.91 600.96
368.76 1.46752 36.68  80.00 7171.10 348,33
216.57 88051 22.01  60.00 322.94 46.37
184.38 33220 8.80 40.00 134,00~ -50.37
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FOREST PLANTATION STOCKING TABLES
PLANT ING NUMBER THEORITICAL PLANTEO SEEOLING ESTIMATE NATURAL SEEOLING ESTIMATE
OIMENSIONS OF NUMBER
IN SQUARE OF COMPUTED AV. COUNT QUAODS S$TOCK COMPUTED OIFFERENCE
FEET FEET TREES/ACRE TREES/ACRE PER 4 QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
9.0 8Y 10.5 94.50 460.9% 92.19 «0T044 1.76 20.00 97.45 S.26
9.0 8Y 11.0 99.00 440.00 440.00 1.73053 43.76 100.00 976.42 536.42
3%2.00 1.40043 35.01 80,00 662.23 310.23
264.00 «84029% 21.00 60,00 303.02 39.02
176.00 33610 8.40 40.00 130.71 -45.20
88,00 06722 1.68 20.00 97.29 9.29
\
‘ 9.0 BY 11.5 103,50 420.86 420.86 1.67098 41.97 100.00 906.60 485.73
336,69 1.34319 33.97 90.00 617.43 280.73
2%92.52 «80591 20.14 $0.00 286. T4 34.22
168.34 «32236 8.05 40.00 128.01 =40.32
84.17 + 06447 1.61 20,00 9T.16 12.99
9.0 BY 12.0 108.00 403.33 403.33 1.61975 40.49 100.00 830.98 447,64
322.66 1.29500 32.39 80.00 501.73 259.06
241.99 <TT7408 19.43 60.00 273.17 31.77
161.33 «31099 T.77 40.00 125.87 =38.46
80.66 06219 1.5% 20.00 97.06 16.39
9.5 BY 9.5 90.2% 482.6% 482.653 1.92490 48.12 100.00 1158.63 675.97
386.12 1.53992 38,49 80.00 779.15 392.02
289.5%9 «9239% 23.09 60.00 345.47 55.87
193.06 +36938 9.23 40.00 137.72 -35.34
96.%3 07391 1.84 20.00 97.63 l.10
9.% BY 10.0 95.00 458.52 4%8.9%2 1.82447 45,61 100.00 1051.59 593.06
366.82 1.45938 6.48 80.00 T10.47 343.65
275.11 «87574 21.89 60.00 320.54 45.42
183.41 «3%029 8.78 40.00 133.60 ~49.80

FOREST  PLANTATION  STOCKING  TABLES
PLANT ING NUMBER  TMCORITICAL PLANTED SEEOLING ESTUMATE NATURAL SEEOLING ESTIMATH
OIMENSIONS OF NUMBER

IN SQUARE oF COMPUTED AV. COUNT QUADS STOCK ' COMPUTED  DIFFERENCE
FEET FEET  TREES/ACRE  TREES/ACRE PER & QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE

9.5 8Y 10.0 93.00 458,52 91.70 07008 1.718 20.00 97,44 5.73

9.5 BY 10.5 99.75 436.69 436.69 1.73718 43,44  100.00 963.73 527.04

349,35 1.39020 34.75 80.00 654,10 304,74

262,01} 93412 20.08 60.00 300.06 38.0%

174.67 33364 8.34 40.00 130.22 44045

87.33 +06672 .66 20.00 97.27 9.93

9.5 BY 11.0 104.50 4l6.us 4l16.84 1.66476 al.61  100.00 893.06 476.22

333,47 1.33180 33.29 80.00 608.74 278.26

250.10 .79908 19.97 60.00 283.58 33.48

166.73 «31963 1.99 A0.00 127.49 -39.,23

83,36 .06392 1.59 20.00 97.14 13.77

9.5 BY 11.5 109.2% 398.71 398.71 1.60548 40.13  100.00 837.87 439.16

318.97 1.20438 32.10 80.00 573.32 254,34

239.23 77063 19.26 60.00 270.71 31.48

159.48 .30823 1.70  40.00 128.36  -34.12

19.74 06155 1.54 20.00 97.03 17.29

10.0 8Y 10.0 100.00 435,60 435,60 1.73357 43.33  100.00 959.60 524.00

| 348.48 1.39686 34.67 80.00 651. 44 302.96
| 261.36 33211 20.80 60.00 299,10 37.T4
114,24 33204 8.32 40.00 130.06 ~44.17

87.12 06656 1.66 20.00 97.26 10.14
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FOREST PLANTATLON STOCKING TABLES

PLANTING NUMBER THEORITICAL PLANTEQ SEEOLING ESVIMATE NATURAL SEEDLING ESTIMATE

DIMENSIONS OF NUMBER

IN SQUARE 1] COMPUTED AV, COUNT QUADS STOCK COMPUTED DIFFERENCE
FEET FEET TREES/ACRE TREES/ACRE PER & QUAOS PERCENY . PERCENT TREES/ACRE TREES/ACRE
10.0 B8Y 10.35 105.00 4l4.85 1.65707 41.44 100.00 886.55 471.89
1.32630 33.15 80.00 604.56 212.67

19578 19.89 60,00 202.06 33.15

+31831 T.98 40.00 127.24 -38.69

«06366 1.59 20.00 97.13 14,15

10.0 8Y 11.0 110.00 396.00 396.00 1.39737 39.93 100.00 830.48 434,48
316.00 1.21190 31.94 890.00 s68.57 251,17

237.60 «T16674 19.1¢% 60.00 268.98 31.38

158440 30669 T.66 40.00 125.07 =33.32

19.20 «06133 1.3 20.00 97.02 17.82

FUREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER  THEORLTICAL PLANTEO SEEDLING ESTIMATE NATURAL SEEDLING ESTIMATE
DIMENS1ONS OF NUMBER

IN SQUARE OF COMPUTED AVe COUNT QUADS S$TOCK COMPUTED  DLFFERENCE
FEET FEET  TREES/ACRE TREES/ACAE PER 4 QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
8.0 BY 7.5  60.00 126.00 126.00 2.88637 72.18  100.00 2470.60 1744.60
5080.80 2.30910 $7.12 80.00 1620, 47 1039.67

435,60 1.38546 344893 60,00 650,34 214. 74

290.40 <55410 13.8% 40.00 ‘187,69 -102.70

145.20 11083 .1 20.00 99.9% ~45.24

8.5 BY 1,5 63.75 683.29 683.29 2.13697 68.42 100.00 2232.60 1549.31
546.63 2.18958 54,73 80.00 1467.09 921.26

409.97 1.31374 32.04 60.00 595.10 185,12

2713.31 «52549 13.13 40000 178.67 -94,64

136.6% «10509 2.62 20.00 99.54 -37.11

8.5 8Y 8.0 48.00 640,58 640,58 2.57199 64,44 100.00 1993413 1352.54
512.47 2.06239 51.55 80.00 1314.36 801.69

304,33 1.23743 30.93 60.00 $39.50 155414

256.23 «49497 12.37 40.00 169.57 ~B6e6%

128.11 09899 2.47 20,00 99.12 ~28.98

|

9.0 BY 7.5 67.50 645.33 643,33 2.%9612 64.90  100.00 2019.72 1374.39
816.26 2.07690 51.92 80,00 1331.41 B15.14

387.19 1.24614 .18 60.00 548,67 158,47

238.13 «43843 12.46 40400 170.%8 ~87.54

129.06 09969 2.49 20.00 99,17 -29.89

9.0 BY 6.0 12.00 605%.00 605.00 2.43839 60.95 100.00 1794.58 1189.58
484.00 1.9%071 8. 16 80,00 1187.04 103.04

363.00 1.17042 29.26 80.00 493.37 130,37

242.00 «4AB1T il.710 40,00 162.02 ~79.97

121.00 «0935)3 2.34 20.00 98.78 ~22.21

9.0 BY 8.5 16450 569.41 569.41 2.2929¢ 57.32 100,00 1899.41 1030.00
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FUREST PLANTATION STOCKING TABLES
PLANT ING NUMBER THEORITICAL PLANTED SEEDLING ESTIMATE NATURAL SEEOLING ESTIMATE
OLMENS LONS 0oF NUMBER
iN SQUARE OF COMPUTEO AV. COUNT QUAOS STOCK COMPUTED OIFFERENCE
FEET FEET TREES/ACRE TREES/ACRE PER 4 QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
9.0 BY 8.5 T6.50 569.41 455.52 1.03437 45.85 80.00 1061.89 606.36
341.64 1.10062 27.51 60.00 448,02 106.37
227.76 «44025 11.00 40.00 154.58 =73.17 °
113.88 «08003 2.20 20.00 98.43 =15.44
9.5 BY T.5 T1.2% 611.36 611.36 2446382 61.59 100.00 1829.93 1218.57
489.09 1.97106 49.27 80.00 1209.72 T120.62
366.82 1.18263 29.56 60.00 501.59 134.77
244,54 «4730% 11.82 40.00 163.37 -81.17
122.27 «09461 2.36 20.00 98.84 =23.43
9.3 BY 8.0 76.00 573.1% 573.15 2.30851 57.71 100.00 1619.71 1046.55
458.52 t.84581 46.17 80.00 1074.91 616.38
343,89 1.10808 2T.70 60.00 452,74 10¢.84
229.26 «44323 11.08 40.00 155.36 ~713.90
114.63 <8864 2.21 20.00 98.47 -16.16
9.5 BY 8.5 80.73 539.44 539.44 2.16693 S4.17 100.00 1439.89 900.44
431.55% 1.73354 43.33 80.00 959.57 528.02
323.66 1.04012 26.00 60.00 410.92 87.26
215.77 «41605 10.40 40.00 148.49 -67.28
107.88 «08321 2.08 20.00 98.14 -9.73
9.5 BY 9.0 85.50 509.47 509.47 2.03%06 50.97 100.00 1287.18 T77.70
407.57 1.63124 40.78 80.00 861.62 454.04
305.68 «9T7874 24,46 60.00 375.40 69.74
203.70 «39149 9.78 40.00 142.65 -61.13
101.89 07829 1.9% 20.00 97.87 -4.02
10.0 B8Y 7.5 715.00 580.80 58080 2.34007 58.50 100.00 1661.33 108C.53

FOREST PLANTATION STOCKING TABLES
PLANTING NUMBER THEORLFICAL PLANTEO SEEDLING ESTIMATE NATURAL SEEOLING ESTLMATE
O1MENSLONS OF NUMBER
IN SQUARE OF COMPUTED Av. COUNT QUADS S$T0CK COMPUTED D1FFERENCE
FEET FEET TREES/ACRE TREES/ACRE PER & QUAOS PERCENT PERCENT TREES/ACRE TREES/ACRE
10.0 8y T.5 15.00 580.80 484,64 1.87206 46.80 80.00 1101.%9 636,95
348,48 1.12323 28.08 60.00 462.41 113.93
232.32 44929 11.23 40.00 156.94 -15.37
116.16 .08985 2.24 20.00 98.54 ~17.61
10.0 8y 8.0 80.00 544,50 544,50 2.18837 54.70 100.00 1466.40 921.90
439.60 1.75070 43.76 80.00 976.58 540.98
326.70 1.05042 26.26 60.00 417.09 90.39
217.80 «42016 10.50 40.00 149.50 ~68.29
108.90 08403 2.10 20.00 98.19 =-10.70
10.0 8y 8.5 85.00 512.47 512.47 2.05187 51.29 100.00 1302.07 789.60
409.97 1.64150 41.03 80.00 871.17 461.19
307.48 » 98490 24.62 60.00 378.86 T1.38
204.98 «39396 9.84 40.00 143.22 ~61.76
102.49 07079 1.%6 20.00 37.89 ~4.59
10.0 AY 9.0 90.00 484.00 484.00 1.93057 48.26 100.00 1164.83 680.83
307.20 1.54446 38.61 80.00 783.13 395.93
290.40 «92667 23.16 60.00 346.92 56.52
193.60 «37067 9.26 40.00 137.96 -55.63
96.80 +07413 1.85 20.00 97.64 « 84
10.0 BY 9.5 95.00 438.52 458.52 1.82447 45.61 100.00 1051.59 593.06
366.082 1.45958 36.48 $0.00 T10.47 343.65
275.11 «87574 21.89 60.00 320.54 45.42
183.41 «35029 8.75 40.00 133.60 ~49.80
91.70 07008 1.7% 20.00 9T.44 5.73
10.5 BY 7.5 78. 75 5%3.14 553.14 2.22407 53.62 100.00 1512.12 958.97
442,51 1.77990 44.49 80.00 1005.90 563.39




FORES?Y PLANT

AT10N STOCKING

TABLES

PLANTING NUMBER THEURITICAL PLANTED SEEDLING CSTIMATE NATURAL SEEDLING ESTINATE
DIMENS10NS 0F NUMBCR
IN SQuUARE OF COMPUTED AVe COUNT QUANS ST0CK COMPUTED  DIFFERENCE
FEEY FEET  TREES/ACRE  TREES/ACRE PER & DUADS - PERCCNT PERCENT TREES/ACRE TREES/ACRE
10.5 BY 7.5 718.7% 553.14 331.80 1.06794 26.49 60.00 427,712 95.84
221.2% 42717 10.67 40.00 151.2% ~7€.00
110.62 «08543 2.13 20.00 98.21 -12.35
10.5 BY 8.0 84,00 518.57 518,57 2.0719% S1.94  100.00 1332.66 814.09
414,85 1.66236 41.35 80.00 890.79 AT5.04
3114 «99742 24.93 60.00 398.98 T4.84
207.42 «39896 9.97 40.00 144.39 ~63.03
103.71 .07979 1.99 20.00 97.95 5415
10.9 BY 8.5 89.2% 4088.06 488,06 1.94780 48.69 100.00 1183.82 695.715
390.4% 1.85824 38.9% 80.00 19%.31 404,86
292.84 93494 23.37 60.00 351.34 58.50
195.22 «37397 9.34 40.00 138.60 ~56.5)
97.61 07479 1.86 20.00 97.68 07
10.5 BY 9.0 94.50 460.95 460.9% 1.83440 45.86 100.00 1061.91 600.96
368.76 1.46752 36.68 80.00 T171.10 348.33
276.57 «88051 2z.01 60.00 322,94 646437
184.30 «35220 8.80 40,00 134.00 ~5Ce 37
97.19 07044 1.76 20.00 97,45 5426
10.5 BY 9.5 99,15 436.69 436.69 1.737178 43.44 100.00 963.73 527.04
349,38 1.39020 4,715 80.00 654,10 304074
262.01 83412 20.8% 60.00 300.06 38,05
174,67 «<33364 Be34 40.00 130.22 ~44.45
87.33 06672 1.66 20.00 97,27 993
10.% 8Y 10.0 105.00 Al4.85 414,85 1.65187 4l.44  LlODJOO 806.55 AT1.69
331.n8 1.32630 33.1% 80.00 604.56 212.07
FUREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER  THEDR1TICAL PLANTED SEEDLING ESTIMATE NATURAL SEEDLING ESTIMATE
DIMENS10NS nE NUMBLR
IN SQUARE OF COMPUTED AV. COUNT QUADS ST0CK COMPUTED  DIFFERENCE
FEET FEEY  TREES/ACRE  TREES/ACRE PER & QUADS PERCENT PERCENT TREES/ACRE TREES/ACRE
10.3 BY 10.0 105.00 414,88 248.91 «79578 19.89 60.00 282.06 33,15
165.94 «31831 1.95 40.00 127,24 ~38.69
82.917 <06366 1.59 20.00 97.13 14,15
11.0 8y 1.5 42.%0 $28.00 528.00 2.11822 52.9% 100.00 1380.63 852.63
422.40 1.69458 42.36 60.00 921.57 499.17
316.80 1.01674 25.41 60.00 397.14 80.34
211.20 <40669 10.16 40.00 146,22 -64.97
105.60 .08133 2.03 20.00 98.04 ~7.55
11.0 8Y 8.0 88.00 495.00 495.00 1.917127 49.43  100.00 1216.68 121.68
396.00 1.58181 39,54 80.00 816.40 420.40
297.00 «94909 23.12 60.00 358.99 61.99
198.00 «37963 9.49 40.00 139.94 ~58.0%
99.00 «07%92 1.89 20.00 9T.74 ~142%
11.0 BY 8.5 93.50 465.88 465,08 1.85470 46.36 100.00 1083.21 617.33
3r2.70 1.48376 37.09 80.00 130.76 350.06
219.82 .89026 22.25 60.00 327.91 48.38
186.35 «35610 ° 8.90 40.00 134.82 ~51452
93.17 07122 1.78 20.00 97.49 4,32
11.0 BY 9.0 99.00 440.00 440.00 1.75053 43.76 100.00 976.42 536.42
3%2.00 1.40043 35,01 80.00 662.23 310.23
264.00 .B8402% '21.00 60.00 303.02 39.02
176.00 <33610 B.40 40.00 130.71 -45.28
88.00 «06722 1.68 20.00 971.29 9.29
11.0 BY 9.5 104.50 416,84 416,64 1.6064T6 41.61 100.00 893.06 AT6.22
333.07 1.33180 33.29 80.00 608.74 215.26
250.10 719908 19.97 60,00 283.58 33.48

38



FOREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER THEORITICAL PLANTED SEEDLING ESTIMATE NATURAL SEEDLING ESTIMATE
OFMFNSIONS OF NUMBER
IN SQUARE OF | COMPUTED AVe COUNT QUADS STOCK COMPUTED  DIFFERENCE
FEET FEET  TREES/ACRE  TREES/ACRE PER & QUADS PCRCENT PERCENT TREES/ACRE TRCGS/ACRE
11.0 BY 9.5 104.%0 416.84 166.73 «31963 7.99 40.00 127.49 -39.23
83.36 «06392 1.59 20.00 97.14 13.77
11.0 BY 10.0 110.00 396.00 396.00 1.%9737 39.93  100.00 830.48 434,48
316.80 1.277190 31.94 80.00 568.57 251.77
237.60 16674 19.16 60.00 268.98 31.38
158. 40 «30669 7.66 40.00 t2s.07 -33.32
79.20 06133 1.53 20.00 97.02 17.82
11.5 8Y T.5  86.25 505.04 505.04 2.02012 50.50 100.00 1265.39 760,30
404.03 1.61610 40.40 80.00 847.61 443,58
303.02 «96966 24,24 60.00 3T0.41 67.29
202.01 .38786 9.69 40,00 141.81 -6C.20
101.00 07757 1.93 20.00 97.83 -3.17
11.5 BY 8.0 92.00 473.47 473.47 1.88631 47.15 100.00 1116.82 643.34
378.78 1.50904 31.72 80.00 752.33 373.54
284,08 «90542 22.63 60.00 335.73 S1.65
189.39 36217 9.0% 40.00 136.11 -53.27
94.69 07243 1.81 20.00 97.56 2.86
11.5 8Y 8.5 97.75 445,62 445.62 1.772%9 44.31 100.00 998.52 5%2.90
356.50 1.41807 35.45 80.00 676.42 319.92
267.37 .85084 21.27 60.00 308.17 40.80
FOREST  PLANTATION  STOCKING  TABLES
PLANTING NUMBER  THEDRITICAL PLANTED SEEOLING ESTIMATE NATURAL SEEOLING ESTIMATE
OIMENS1ONS OF NUMBLR
IN SCUARE OF COMPUTEQ A¥. COUNT QUADS STOCK COMPUTED  DIFFERENCE
FEET FECT  TREES/ACRE  TREES/ACRE PER & QUADS PERCENT PLRCENT TREES/ACRE TVREES/ACRE
11.5 BY 8.5 97.7% 445,62 178.25 «34033 8.50 40.00 131.5%6 ~46.68
89.12 06806 1.70 20.00 97.34 8.21
11.5 BY 9.0 103.50 420.86 420.86 1.67898 41.97 100.00 906.60 485.73
336.69 1.34319 33.%7 80.00 617.43 280.73
252.52 .80591 20.14 60.00 296. 74 34.22
168.34 +32236 8.05 40.00 128.01 -40.32
84,17 06447 1.61 20.00 97.16 12.99
11.5 BY 9.5 109.2% 198,71 398.71 1.60%48 40.13  100.00 837.87 439.16
318.97 1.25433 32.10 80.00 $73.32 254.34
239.23 «77063 19.26 60.00 2710.71 31.48
159.48 +.30825 1.70 40.00 125.36 ~34.12
79.74 06165 1.54 20.00 97.03 17.29
12.0 BY 7.5 90.00 484,00 484.00 1.93057 48.26 100.00 1164.83 630.83
387.20 1.54446 38.61 80.00 783.13 395.93
290.40 «92667 23.16 60.00 346.92 564,52
193,60 37067 9.26 40.00 137.96 ~55.63
96.80 .07413 1.8% 20.00 97.64 <04
12.0 BY 8,0 96.00 453,75 453,75 1.00507 4%.12 100.00 1031.57 577.82
363.00 1.44406 36.10 80.00 697.63 334.63
212.2% 86643 21.66 60.00 315.87 43.62
181.50 « 34657 8.66 40.00 132.83 ~48.66
90.7% +06931 1.73 20.00 97.40 6.65
12.0 BY 8.5 102.00 427.05% 427.0% 1.70147 42.53  100.00 928.23 501.17
341.64 1.361117 34,02 80.00 631.31 289.66
256423 .81670 20.41 60,00 291.78 35.55%
170.82 -32660 8.16 40.00 126.8% -41.96
85.41 «06533 1.63 20.00 97.20 11.79
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APPENDIX III 40

DERIVATIONl/ OF PROBABILITY EQUATIONS .

1. The integrals of the area equations (Table III) are as follows:

xa
-1
4bx - ZE\]rz - x2 + r2 gin (5)] -ZEllrz - x2 + r2 gin
T
. %X

A

| Ay = & x\lrz - x2 + r? sin -1(;_{_) * - 8yj x

| T

‘ 4 — 0 0

_ ) xh

‘ ay = 2|2 < <2 + 12 stn (35)] - 4yh x

% - i xe

\ 2. The two curve equations for A1 (figure 3) are:
x2a + y2a = r2

(xa - a)2 + (ya - b)2 = r2

After substituting ya =\l r2 - xa?2 into the second expression and
substituting S for al + b, xa can be expressed as:

as *\a2s2 + s (4b2r2 -52)
25

Points xa and xc can now be stated as:

| xa=g-l\|a2+4b2r2-s
2 2 S
‘ ,
‘ xc=_§+l\]a2'+ 4b 2 -8
| 2 2 S
\
| Assign the following: - -
Q= l\’ a2 + 4b2r2 g
2 S
Then by substitution
xa = Xe - Q
xc = xe + Q
where xe = a/2

1/source, 6.




3.

The following points are noted:

Assign the following:

Area equation can now be stated

xh =_lﬂ
2
Xj = \l4r2
/2

yh = b/2

yji= 5§

F = x\]r2 - x% + r2 sin 1 (5)
r
as follows:
xa xa r
A} = 4bx - 2F -2F
0 0 ixe
= 1/2(Ttr? - A - 3A3 -4A,)

xj xj

A3 = 4F - 4yj X - 2A4

Xe - Xe

41




APPENDIX IV

FOREST PLANTATION PROBABILITY GENERATOR PROGRAM

FORTAAN 1V G LEVEL i, mOD 1 TomaIN T T T T T oATE e ARea T TS /62/05 0 0 T T T T paGE onmy
4 VAUTS  PULANTATTGN SURVEY PLOT PRORARILITY GCNFHATOR T .
__..C_ _VARFARLE _ DEFINITION . e .
4
R PRAD RADIUS OF ROUND PLOT IN FFEY . _ .
t FACT] & X PLOT RADTUS SQUARED
4 FACTZ PLOT RADIUS SQUAFED R
T Mic DiaGOoNaL ¢ 18 80, RT, OF FACT]
: € FaCT)y MAXEMUM DIAGONAL OF PLANTING SPACING e . A
4
0001 . COMMON PRAD . e R
anaz T JDUNT=O ’ . T o h
0003 KOUNT=0 . e
TUTTTTTTTUTTTE T READ PARREE TER EART T
noos 999 RFADIS, 1, END=2000)J141, 3042, JINCJLTIJLT2,0LTIC .
00ns 1 FORMAT6L1S)) i )
00064 1F{J1A1)2000,2000,9999
c 01A1 1S FIRST PLANTING DIMENSION
e D142 1S SECOND PLANTING DIMENSION e — e
- ’t‘ T BYAE TS PLANTING OTMENSTON iNCREMENT o
4 PLTI 1S STARTING PLDT S12F
4 PLTZ 1S STOPPING PLOT S12€
c PLTIC 1S PLOT RADIUS INCREMENT
4
KOUNT=2
4
oote 00 1200 LIM=JLTL,JLT2, 0L TIC
oon PRAOSLIM
0012 __PRAO=PTAN/)00, I
[4
0013 DO 1200 LLIM=JEAL,JTA2,JINC
0014 KK=LLIM
0n1s KKK=JTA2
4
O0re 00 1200 LLLIM=KK KKK, JINC e e
"017 TTTUE TJOuNT-980§2,999,999 T T T
0018 ? JOUNT= JOUNT+1
0019 AzLLIM
0020 RzLLL™
002t A=A7100,
on22 L B=8/100, - e
Tttt ¥ <.
0023 1F1A-PRA0)I6,5,5
0n2e s 1F(A-PRAOIG, 8,8
0025 6 WRITFL6,1000)
0026 WRITE(G,7T14,B.PRAD
0027 7 FORMAT(® 0 4 2HA=, FT,2,2X, 2HB= F 7,2, 31HA AND  WwUST HF EQL nw GTP T
FORTRAN Iv G LEVFL 1, Mop 1 MAIN 0ATE = HRY4O 15/42/08 PAGE nan?
1AN, 2%, F1, 20 . T
oo2e KDUNT=KDUNT+3
od29 TFIKOUNT-850)1200,7t, M
0030 T WRITE(6, 1008}
oo WRITFL&.10100
003? KOUNTs?
0013 GO 0 1201
0014 A S:A®A & ROR
0015 SRT=SORT(S)
0016 FALT1 4, PRAOSPRAD)
0017 FACT3«PRADSPRAD
noIn FACTI=20PRAO
0019 IFISRT-FACTIIN, 1,9
0040 9 NRITF{&,1000)
0041 WRITELA. 91 )1A.R,PRAD
0042 LT FORMATI® *y3HA® (FR.L & 2N 3HNT (F R, 42X 12HPIDT RADINS=.FAL4}
00413 WRITELOLI01SRTLFAETY
0044 10 FORMATEY * V1OHDTAGONAL = FR, &4 ISHMUST NOT EXCFII2X.FR4)
004% N KOUNT=KOINT 44
0046 1EIKAUNT-50)1200,100 101
0047 104 WRITFI&,1008)
004N WRITF{6.1010)
0049 KOUNT +2
00%0 G0 T 1200
008} 11 AF=x S&A
00s? 12 Q% ,SeSQRT(A®A + FACTISR®R/S - S)
0051 XA« XF-Q
LLLLY XCeXF4Q
0o0ss 11 XH= 56 SQRT(FACTI-ReR)
00%6 14 X.J2 o 5¢SORT{FACTE-S)
0ns7 13 Alwe ,D0ReXA - 2, 06(ARFAIXALA)=AREALA, N, ALY
2-7, 00 (ARFA{PRAD A1-ARFA{XC, AN
0osa 16 AGw 2,00 [ARFALXH A)~ARFAIXF AN) - 2,06R¢IXH-XT)
00%9 17 Adz 4,06 (ARFAIXJ AN-ARFALIO,0,A)) -4, 00SRTOXJ-A4-AY
0080 18 A27 (1, 161592 TeFACTI-A1-3,00A1-4,00A41 /2,0
LIS 19 TOT+AL+AP+AY4AG
0042 20 Af=Aen
0061 FRR=(AB-TOT)I®#100,0/A8
4 Ri1~4 ARF PROMABILITIFS
0064 RI1=ALZTOT
006% R2=A?/T0T
00ks RY=AY/TOT B . B
0067 Ré4s A&/TOT
LLLY] TOTRsRI4R24R V4IRS
4 POINTS X PROPARILITIES
0089 PXP | =R1
0070 PXP2=2,¢R?
0071 PXPIs3, eRY

42
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FORTPAN IV G LFVFL 1, MND 1 MAIN OATF = 68149 issa2/08 PAGE 0n0Y
00F277" T T T T puPaxa,eRS ° T )
00ty SUMP=P XD | 4PXP24PXP 3+ PXPA
onta AVPCTaSUNP 74,
4 PRINT NUT SECTION -—--
oors WRITE(A, 1000}
0016 1000 FORMATE! 'y 6hH-—~=—= oot v e =
1-omemnssen —ees)
nort WRTTE(8,1001)1PRAD,A,B
oote 100t FORMATL® ) ISHPLOT RADIUS 1S o 1XsF602,2X,24HPLANTING DIMENSIONS AR
1F o 2Y Faa20 I Xo2ZHRY kX F6,.2)
onta KOUNT=XOUNT+ 2
0080 WRITE16,10021 e e e
117 B V862" rormatlrod ,meHPTS ~ TOTAL AREA " PROBAATLIFY TS X BROWAATLITY PR
10RAAILITY ACT.)
ooa> - J=1
00RY WRITE{O, 1OD4 DI, AL R],PXP]
0ons 1004 FNRMATEY ¢, 12,30, F11,%,2X)F9,6,AX,F1 0,61
0005 PR J" S
w ‘none : T WRITFCB.100800,A2,R2,PXP)
1 oont J=y
- 00sA WRITE(H, 10041 5,A3,RY, PXPY
009 dat
0090 WRITF(6,1004)J0A4,R6,PXDS
0091 _ WRLTFUA,1006)TNT,TNTR, SUMP,AVPLT e
0092 1006 FORMATEION  SHTOTAL I FI 1,5 2K F9. 4o AX FTO. 618K Fila6)
0093 WRITF{a,1000)
0094 KOUNT=KOUNT+ {0
(A - -
0095 LELKOUNT-50)1200,100T,1007
0094 1007 WRITE(6,100A) T e
ooat "~ ° “100A " FORMATIL' 9% ,4AHRFPRODUCTION SURVEY PLOT PRABABTLTTY GENFRATOR)
0098 WRETFL®,1010)
0099 1010 FORMATE? 1 ,9X  A0HOSOCEEO0C0EROSEEERRINREIEROOOOOIEEEIEICIROIOIOIRRITGS)
0100 KOUNT=2
olot 1200 CONTINUF
0l02 3000 60 1H 999 . I -
010y 2000 WRITEQA,2002)
0104 2002 FORMAT{'O', L6H*#2END OF JOR® e}
0108 stor i
N 0106 END !
FNRTRAN IV G LEVFL 1, MNO | ARFA DATF = p3f4n 15742705 PAGE NOOY
oot FINCTION ARFA X, A}
000? COMMAN PHAD
0003 R5Q2PRANEPRAO
0no4 100 IFIX)241,2
000% 1 AREA=0,0
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APPENDIX V

EXAMPLE COMPUTER OUTPUT - FOREST PLANTATION PROBABILITY GENERATOR PROGRAM

PFPRONUCTION SURVFY PLOT PRORARILITY GFENFRATOR REPRONUCTION SURVFY PLOT PRNBARILITY GEMERATNR
tttt?‘tttt‘ttttttttttttttg:ttgtg.tttg¢g¢gt"t. SRR EEEEXER R AR SRR S F AR N RSN RREE RS KRS RERR RS

PLOT RADIUS 1S 7.45 PLANTING DIMENSINNS ADF 3.00 RY 8,50 PLOT RANTHS 1S T.45 PLANTING DIMCNSIONS APF ¢ R.50 AY

PTS  TOTAL ARFA PROBABILITY PTS X PRORABILITY PROBABILITY PCT. PTS  TOTAL ARFA PROBABILITY PTS X PROSARIIITY PRORAKILITY PLT.
I 2.643579 0.035820 3.035820 1 4.66363 0.064272 0.064272

2 N 34.53424 0.507857 1.N15713 ? 40.91525% 0.566302 1.132603

3 21.25786 0.312616 T 0.937847 ) oot oo 3 18.87216 80.261207 0.7R3620

4 9.77208 0.143707 0.574828 4 7.491889 0.108220 0.4328R0

TOTAL 67.99998 1.000000 2.564207 0.541057 TOT AL 772.24994 1.000000 2.6413372 N.603343
PLOT RADTUS 1S 77 7,45 BLANTING DIMENSINNS ARE 8,00 pY T &A1 PLOT RADIUS IS T.45 PLANTING DIMENSIONS ARE B.50 8Y Q,00
PTS  TOTAL ARFA PRORARILITY PTS X PROBARILITY PROBABILITY PC1. PYS  TOVAL AREA PRORABILITY PTS X PRNOARARILITY PROSABILITY PrT,
t 3.77838 N.052478 0.052478 1 7.01027  0.091637 0.n91637 |
2 41.81964 0.5B80R79 1.151656 2 47.15295 0.616378 1.232756

3 1B.65927 0.259157 0.777470 3 16.29735 0.213037 - 0.639111

& T.74268 0,197537 0.430149 T - s 6.03949 0.078947 0.315790
ITOT AL 71.99997 1.000000 2.421751 N.6N543A TOTAL 76.50006 1.000000 2.279292 0.567823
PLOT RADIUS 1S 7.45 PLANTING DIMENSIONS ARE 8.00 RY 9,50 PLOT RADIUS 1S T7.45 PLANTING DIMENSINNS ARE 8.50 BY  9.50
PTS  TOTAL ARFA PRORABILITY PTS X PRORABILITY PRORARILITY PCY, PTS  TOTAL AREA PRORABILITY PTS x PRORAAILITY PRORARILITY PCT.
1 5.34380 ¢.nT0313 0.070313 1 9.61426 0.119062 0.119062

2 48.94898 0.642750 1.2R5500 2 53.10518  0.657649 1.315297

3 15.90628  0.209267 0.62780] 3 13.58092 0,168185 0.506554

K 5,90289 8.077670 ) 0.310679 o 4 4.44971 0.055105 0.220419

TOT AL 75.99995 1.000000 2.294291 N.573573 TOTAL 80.75006 1.000000 2.159329 0.539832
PLOT RADIUS IS 7.45 PLANTING DIMENSIONS ARE 8.00 RY 10.00 PLOT RADIUS IS T.45 PLANTING DIMFNSIONS ARE 8.50 AY 10.00
rv‘rs‘ T TOTAL AREA  PROAARILITY PTS X PRORARILTTY eRORARILITY PET, PTS  TOTAL AREA PROBARILITY TS X PRORARILITY PRORARILITY PCT,
1 7.21431 0.090179 N.090179 1 12.54379  0.147574 0.167574

2 55.47549  N.693443 1.3R6886 2 5R.61328 0.689568 1.379135

3 13.04015 n.143%02 0.489N05 3 10.77605 0.126777 . 0.3R033]

& 4.27011  0.053376 0.213505 - 4 3.N6693  0.0360A1 0.144326

YRTAL B0.0N0DNG ~ 1.000000 T 2.179573% - TOTAL 85.00005 1.000000 2.051364 N.512R41

B~
S




77T T REPRONUCTION SURVEY PLOT PROBABILITY GENERATOR T
“t“#t‘t“‘t‘t“‘tt:tttt‘t‘ttttt‘tttttttttttt

A= 7,00 B= T 7.004 AND B mMUST BE EOL OR GTR THAN TrLesT T
A= ___7.00 B= 7.508 AND B MUST RE FOL OF 5TR THAN. 7.45
A= 7,00 B= T 3.004 AND B MUST BE EOL OR GTR THAN  T.ks
|A=__7.00 B= 8.50A ANO B MUST 3€ EQL OF GTR THaw 7.45
[4="" 7,00 8= "9.00A AND B MUST 8E EOL OF GT® THAN ~  T.45
A= 7.00 8= 9.50A A¥0 B MUST SE EOL_OR GTR THAN 7.45
A=" 7 7,007 8= 10.00A ANDN B MUST BE EOL OR GIR THAN ~ 7.4%
PLOT RADIUS IS 7.45 PLANYING DIMENSIONS ARE 7,50 &Yy  7.50
PTS  TOTAL AREA PROBABILITY PTS X PROAARILITY PROBABILITY PCT.
_l_____ 0,00717 0,000128 __0.00012¢ -
2 11.31559  0,201171 0.402343
3 27.97%595 0.497362 _ l.49208s
& 16.95000  0.301340 1.205360
TOTAL 56.2%R70  1.007000 3. 099914 5.774G7T8
PLOT RADIUS IS 7.45 PLANTING OIMENSIONS ARE 7,50 8Y 8,79
PYS _ TOTAL APEA_ PRORABILITY PTS X PRORABILITY PRNBARILITY oCT.
1 6.12364  0,002061 0.002061
2 19.72252  0.328712_ _ 0.657423 )
3 25.R1566 0.430265 1.290794
& 14.33763  0.238963 0.955351 o e
TOTAL 59.99944  1.0n0900 2.906129 . N, 725537
PLOT RA0OIUS §S 7.45 PLANTING OIMENSIONS ARE "7.50 BY T 8.50
PTS  TOTAL ARFA PPORARILITY PIS X PRO3ABILITY PEORARILITY PCT.
__0.31359  0.004°15 ___ £.00491%
27 7 T28.1%061  0.441422 0.882845
3 23.41124 _ 0.367236 1.101797 o
4 11.82441 0.186423 0.745690
TNTAL 63.74985 1.000000 2.735161

i

h.eqa19é‘:

.

REPROODUCTION SURVEY PLOT PROBARILITY GENERATAR
bR bl L L

PLOT RADIUS 1§ 7.45 PLANTING DIMENSIONS ARE 7.50 BY 9,00
TS TOTAL AREA PROBABILITY PTS X PROBABILITY PROAABILITY PCT.
) D.h4640  0.0N9576 0.009576
2 3A,44640  0.539946 1.079A91
3 20.30232 0.308182 0.924546
4 9.60501  0,142796 0.5691R85

(TOTAL  67.50012  1.000000 2.583197 n.A45799

PLOT RAOIUS 15 7.45 PLANTING NIMFENSIDNS aRF 7.50 HY  9.5n
PTS  TOTAL AREA PROBABILITY PTS X PRORABILITY PROBABILITY PCT,
1 1.19330  0.016748 0.016748

2 44.51236 N.624735 1.2649470

3 1R.02908 0.253040 n.759120

4 7.51523  0.105477 0.421908
TOTAL  71,24997  1.0n0n00 7.447244 0.AL1ALL
PLOT RADIUS IS 7.45 PLANTING OIMENSIONS ARF 7.50 BY 19,70
PTS  TDTAL AREA PROBABILITY PTS X PRORARILITY PROBABILITY PCT.
1 ?2.03242 0.027099 0,027099

2 52.70143  0.696019 1.192937

3 15.13371  0.201783 0.605348

4 5.63245  0.075030 0.300397
TOTAL  75.00000  1.000090 2.324RR1
PLOT RADIUS IS 7.45 PLANTING OIMENSIONS ARF R.OD 3y a,nn
PTS  VOTAL ARFA "PRORABILITY PTS X PRORARILITY PROAAMILITY PCT,
1 1.24162  0.019400 0.019400

2 27.12627 0.423R47 0.867694

3 23.65695  0.369519 1.108916

4 11.97530  0.18711% © 0.748456
TOTAL 1. 000000 2.774464 n.RALYTE

64,00014

Y
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APPENDIX VI
PROPOSED STOCKING SURVEY SYSTEM FIELD INSTRUCTIONS

In order to maintain a more accurate plantation inventory, a survey
system was developed utilizing a data analysis based on a sequential
sampling. The field survey employs a four-milacre (7.45-foot radius)
circular plot that is divided into milacre quadrants. The plots are
spaced at one chain intervals along a paced line and the normal survey
intensity is two lines per forty-acre subdivision; however, provisions
were made in the computer program to process as many as eight lines.

This survey system is designed to enable the field data to be
readily analyzed by an I.B.M. Computer System. The field cards are
designed to be easily read by the key punch operator and to facilitate

the transfer of data to I.B.M. punch cards. In order to eliminate punch

errors, the survey personnel must carefully fill out the field forms using

the rules and instructions itemized in the General Rules, Stocking Survey

Card Heading Instructions and Stocking Survey Card Plot Information.

General Rules

1. All numbered spaces must be filled in with either a number
or letter. Zeros should be used to fill in spaces in front of
one or two-digit numbers used in a multiple space blank.  An
examp le of this would be the number 1 should be written as 0Ol
to till in two spaces or 00l to fill in three spaces.

2. In each 40-acre subdivision the north - south survey lines will
be numbered from 1 to 4 starting at the northwest corner and
nmoving to the east. The east - west lines are numbered from
5 to 8 starting at the northwest corner and numbering to the
south. See Diagram B (Figure 8),
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The normal survey of two lines per 40-acre subdivision will
use numbers 1 and 2 for the north - south lines or 5 and 6
for east ~ west lines, %“s2e Diagram C (Figure 8).

L

4. Forties will be numbered consecutively starting at the NE:(NEL
as number 1 then across the section to number 4 (NWYNW%) con-
tinuing down and across the section through all forties to
number 16 (SE%5E%). See Diagram A (Figure 8).

5. All lines will originate at the north or west edge of the area
to be surveyed; therefore, plot number 1 for each line will
also be at the north or west edge of the survey area or 40-acre
subdivision. See Diagram C (Figure 8).

6. A map sheet (Form F=6-7) will be used for each 40-acre subdivision
surveyed, In addition a stocking survey card Form F-5-6 (Figure 8)
will be used for each line in the 40-acte subdivision. A normal
survey (two lines per 40) would consist of one Form 629-F-6-7
and two F-5-6 forms.

7. When surveying irregular areas, be sure to record all known
information about the arcea location such as township, range,
section and the true bearing of the plot line. Use the
numbers 17 - 99 for the forty number (21-22).

Stocking Survey Card Heading Instructions

1. Page: To be filled out in the office after completion of each
project.

2. Proj. (1-3): The forester in charge of surveys will assign a
project number to each project. The field personnel must fill
in the spaces (1 to 3) with the proper number. Example: number
15 would be written as 015 in ovder to £ill all spaces.

3. Co. (4-3): Leave blank.

4, Twp. (6-3): Township examples are: TIN would be OIN; T21S8
would be 21S. Complete in the field.

5., Rge. {9-11): Range blank would be completed in the same manner
as Twp.

6., Pl., Sp. (13-18): Planting spacing. Spacing will be determined
and written in by office personnel. Spacing dimensions are
obtained by using the actual trees per acre planted and matching
the spacing measurements to fit the trees per acre actually
planted. All measurements are written to the nearest tenth of
a foot., FExamples: 681 trees per acre would be 08.0 by 08.0 ft.
363 trees per acre could be written as 10.0 by 12.0 ft.
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Sec. No. (19-20): Section number to be completed by field
personnel. Example: Sections 1 to 9 would be written Ol or
09; all other section nurnbers utilize both spaces in the blank.

Forty No. (21-22): To6 be completed by field personnel. Numbers
are assigned to each forty as per Diagram A. Example: 40-acre
subdivision number 4 is the NW4NW% and would be writtem as 04 to

Line No. (23-24): Line number is predetermined by the system
described in General Rules ~ Diagram B and C. Both spaces in
the blank must be filled in by field personnel. Example: line

Bearing (25-28): Bearing is the true bearing of the line
recorded in the usual form except that with single digit
bearings a zero will precede the digit. Example: NB8E would

Photo No.: This space can be filled in either by office or

Type: Use inventory type designation such as D1, S1 or NFL.
Example: D1 would be Douglas fir reproduction 0" to 5"
D.B.H. This space to be completed in the office.

Age: The date the plantation was established is to be recorded
in this space. Example: a plantation that was established in
the 1961-62 gseason would be 1962, This space to be completed

Date: Date the survey line is run. Field persomnel.

Crew Chief: Name of the person who is actually running the

Plot numbers will be recorded using both blank spaces provided;
single digit numbers will be preceded by a zero., Example:

Pencil marks for stocking must remain inside the quadrant boxes.
Use an "X" mark to indicate a stocked quadrant. Record natural
or planted stocking and species. If there is both natural and
planted trees in the same quadrant, mark both on the card.

8.
fill both spaces in the blank,
g.
2 would be written as 02,
10.
be NOBE. To be filied in by field personnel.
11,
field personnel whenever photos are avdilable,
i2.
13,
in the office.
14,
15.
survey line.
Stocking Survey Card Plot Information
10
plot pumber 6 will be recorded as 06,
2.
3.

Plots that are located in roads, rock outcrops or other non-
planted areas should not be recorded. A number should be
assigred but not written in; therefore, only marks should be
a dash in the species column and be used to keep count of the
plots and distance paced along the line.




//
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Non-stocked plots should be numbered and a line drawn through
the species column to indicate no stocking present and that
the plot has been completed,

Forty Summary (79)

To be marked (x) if a forty sumary is to be
included in the I.B.M. report.

Input Card Code (80)

Machine code information.

Remarks: Space for comments about survey or area such as
animal damage, brush encroachment, etc.




