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INTRODUCTION

Since the Civil War many thousand acres of farms in North Carolin a
and other States in the coastal plain have been abandoned for agri-
cultural purposes . Loblolly pine has taken the lead in seeding thes e
areas. It has succeeded admirably because abundant viable seed is
produced nearly every year and the species adapts itself readily to a
variety of soil and moisture conditions . Such stands are normally
even aged, or at least even aged in groups, and form a large part o f
the remaining pine timber of the region . The commercial range of
loblolly pine in North Carolina alone is estimated to cover more tha n
22,000 square miles, practically all of which is second growth, either of
forest or old-field origin . The few remaining virgin stands are being
cut out from year to year, making the profitable operation of large
lumber niills increasingly difficult .

This situation will inevitably result in the greater use of small
mills even where a company has large holdings and desires to grow
successive crops of timber on its lands . Profitable operation on a

1 Acknowledgment is made of assistance received in this study from the Appalachian Forest Experimen t
Station ; the Division of Forest. Pathology, Bureau of Plant Industry ; the North Carolina State Forest
S ervice ; the North Carolina Pine Association through its secretary, G . L . Hume; and an advisory com-
mittee consisting of P . R. Camp, J . W. Foreman, and G . J . Cherry . Especial acknowledgment is mad eto A . L . MacKtnney, Appalachian Forest . Experiment Station, for assistance in the field work and fo r
the photographs, and to B . H. Paul and A . C . Wallin, Forest Products Laboratory, and L . N. Carter,
North Carolina Forest Service, for assistance in the field work .

2 Maintained at Madison, Wis ., in cooperation with the University of Wisconsin .
145579°-32-1
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long-time basis in these stands depends very largely on the adoptio n
of a proper cutting system and the development of manufa cturin g
practices that will produce lumber cheaply and efficiently enough t o
compete with the water-borne shipments from other regions tha tregularly come into the Atlantic seaboard markets .

PURPOS E

This bulletin gives information by diameter classes on the relative
production cost and lumber grades and yields obtained when an old -field second-growth loblolly pine forest was cut by a . new type of port-
able band sawmill . The information may be used in setting up log-
ging practices that will exclude from the cut the trees that are to osmall to yield a satisfactory margin for profit and those that will pa y
larger returns if left for future growth. The new method of lumber

FIGURE 1 .-The tract before loggin g

Production described appears worthy of the consideration of al l
lumbermen interested in operating permanently on the coastal plain .

Selective cutting or logging as here used means a partial-cuttin g
practice in which the large trees and the small defective ones ar e
removed while the small and medium-sized thrifty ones are reserve d
for future growth and seed production .

AREA STUDIED

The area selected for study was representative of the old-field lob -
lolly type of the Atlantic coastal plain (fig . 1) and was located i n
northeastern North Carolina . The furrows and ridges still in evidence
showed that the land had been in some row crop, such as cotton or
corn, before it was taken over by the stand of timber which nowoccupies it . The stand averaged 55 years in age but varied from 5 3
years to a very few individual trees that were about 70 years old .
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For all practical purposes, however, the stand may be considere d
even aged .

Loblolly pine made up 94.1 per cent of the volume of the stand
considering only trees 8 inches in diameter and larger, even thoug h
there were 17 other species, mostly gum, Maple, and oaks, associate d
with it. On a number basis 92 per cent of the ,dominant trees were
loblolly pine. Taking into account all trees 8 inches in diameter an d
larger, the study area of 8 acres averaged 20,770 board feet, lumbe r
tally, of pine and 1,306 board feet of hardwoods per acre . The largest
loblolly pine on the tract was 22 inches in diameter and the larges t
hardwood 19 inches in diameter .

On an average the area was 80 per cent stocked (trees 4 inches i n
diameter and larger), as gaged by the ratio of its basal area to yield -
table values, and had a site index 3 of about 85 feet .

Table 1, which is based on the data from 8 acres, as are all the other
tables, gives the composition of the stand and shows that there wer e
337 trees per acre, 188 of which were loblolly pine, 5 shortleaf pine ,
varying from 3 to 22 inches in diameter, and 149 hardwoods, abou t
three-fourths of which were from 3 to 6 inches in diameter. The
stand, therefore, was made up of an overstory of pine with an under -
story of small hardwoods .

TABLE 1 .Average number of trees per acre by species-old-field loblolly pine ,
Middle Atlantic coastal plain

Average number of trees per acre of a
diameter breast high of-

Species
3 to 6
inches

7 to 1 2
inches

13 inches
and up Total

Loblolly pine (Yinustaeda)	 9.2 119.4 50 . 1 187. 7
Red gum (Liga.idambar styracittua)_ 34 .0 27.8

2 0
64. 7

)3lack gum (

	

y sa 42.4 2.7 -

	

---

	

. 45. 1
Red maple ( .1cer rubrvrn)	 .____ 17.7 .9 18. 6
White oak (Quereas OM)	 4.0 .r" 4. 7
Shortleaf --- -

pine (Emus echin.ata)_ .____ 2 .6 2 .0 .1 4. 7
Post oak (Quercu,c stellata) 3 .9 .5 4. 4
Rolly(Ilexopaea) 1 .7 ----- - 1. 7
Sourwood (Oxyden.drum rcrhorelm) ._ 1 .2 . - 1. 2
Southern red oak ((Piereue rubra)	 . L1 1. 1
Swamp red oak ((juercus ru,hra. pagodaefolia)	 1 . 0
W illow oak (Quercus phetlos)	 .4 .1 . 9
Hickory (Him-fa sp .) .4 . 4D ogwood (Corn as tlorida) 	 . . .

	

- .4 --

	

-

	

- . 4
Raw(Crataerttrssp .)	 •	 .2 --------- - . 2
winge delm(Prams alata)-_ .1 r

	

- - . 1
ellowpoplar(tiriodendrontutipifera)	 . 1Persimmon (Dio,p jros virginiana) .	 .1 . 1

Total	 •	 120.3 154 .3 62.5 337 .1

For the purpose of studying the effect of different degrees of cuttin g
on the growth of the residual stand, the establishment and growth o f
reproduction and to illustrate the practicability of logging success-
flllly in partly cut stands, four sample plots of 2 acres each, all lyin g
close to each other, were established . 4 In selectively cutting these
plots the aim was to remove sufficient volume to make logging prac-
ticable and at the same time favor loblolly pine and reserve enoug h

:Sit
e Thes

e index
were esta

bon th e
lished hed b

y average height of the dominan ty and C F trees in the stand at the age of
Appalachian ForestS

Expe
rExperimen tStation, p lots
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thrifty, small, and medium-sized trees to dominate the type,
see

dthe land, and provide a future cut. (Fig. 2.) The amount of tiln bremoved varied from 9,818 to 16,562 board feet per acre . The el
portion of the stand removed varied from 53 to 82 per cent and apveraged 71 per cent. Under the selective logging plan the mature

	

'poorly formed loblolly pine and all the merchantable hardwoods and Iremoved. This practice resulted in cutting an average of 85 .5 loblolly pine trees and 37 .8 hardwood trees per acre . There remained

a

7

FIGURE 2 .-The tract after selective cutting

an average of 102 .2 pine trees per acre, varying from 3 to 1 . 7 inchesin diameter, and 111 .6 hardwood trees, varying from 3 to 1.0 inchesin diameter . The volume of the pine left standing, considering onl y
trees 8 inches in diameter and larger, was 6,508 board feet . lumbertally, per' acre . The board-foot volume of hardwoods Ieft wasnegligible .

Table 2 describes the study area further by showing the stand both
by the number of trees before and after cutting and the volume dis-
tribution by diameter class before cutting.
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TABLE 2 .-C'ornposition of old-field loblolly pine trees cut and left per acre in the
Middle Atlantic coastal plai n

l .ohlolly litre

	

llarrlwo sls
Volume, of I tees 8 inches

:Lncl over in hoard fee t
liunber tall y

Diameter breast hig h
in inches

Total
Loh -

! 1

	

1 "arc

	

1'ot.z11hilly

	

swood spin e
Lef trut Left 'Total l ' u t

3	

\'rr Ill Ircr Nrr tube r
0.4

Nu label
0. 9

Yurnhr r
12 . 6

N+c mhe v
34 .6

1"rrrnbe r
47 .'2

Per cent Per ccntlPe r
______

cen t

4	 .

	

- 11 .2 .9 1 .

	

1 5.8 24 . I 9

	

-
5 ._ r, 1 . 4 I .9 18 . Il 14.9I

	

-
!

	

fl 4 .8 5 . 1; 1 .

	

1 13 . Ii 14 .

	

1

	

'
:i . 0 11 .

	

1 1 .1 .

	

I ti . :I

	

9 . 2 -
8 .__ 4 . 0 14 . 4 18 .4 5 7 5

	

8.0 3

	

II

	

1

	

19 .6 4 . 4
9__ 1 . 5 19.2 23 . 7 2. 4 4 . .5

	

6. 9 4 .0 13.3 4 . 7
10.-- - 6 .0 17 .7 2.3 . 7 4 .

	

1 1 .0

	

5.1 7 . 13 . ri 7 . 6
1L 8. 4 13. 6 22 . 0 3.

	

1 :i-

	

1 9 . 7 12 .

	

1 9 . !I
12__ 10.0 7.5 17 . 5 2.6 2 .6 11) .

	

1

	

13 .

	

7 1f1 . 4

13__

	

_ 10 7 5.2 15 9 I .9 1 .9 11 .11

	

12. 4 12 . 0
14_ . . 9 .2

	

3.5 12 . 7 .5 .8 11 .4

	

5 .9 11 . 0
9. fi

	

I . 4 11 .0 12 .2 11,'2
I(i___ f, ti .8 7 . 4 9 .8

	

3 . 5 9 . 3
17_

	

4 .9 .3 5 . 2 1 8 .2 1 .8 7 . 7
18__ .

	

:3 .

	

2 3 . 2 .1 1 5 .7 l .7 5. 3
'.1 2 2 .

	

1 4 .

	

1

	

2. 1 :3 . 9
20_ .

	

.9 ,9 1 .11 I

	

S
21__ 5 .5 I .

	

r1 . 9
. 1

., 2

Total	 35 .5 102.2 I X7 . 7 37.8

	

III .(1 149 . 4

	

100.0 IfNl .ll 100.11

Table 3 gives the volume distribution of the cut, taking all plot s
together, and has been used to compute the weighted-average cost s
and values given later in this bulletin .

TABLE 3r-Volume distribution of loblolly pine and hardwoods as cut by diameters
on a gross-toy scale and dry-lumber tally, basis, and percentages of loblolly pine
and hardwoods •within, diameter classes in the Middle Atlantic coastal plai n

Within diameter classe s

Gross log scale Lumber tall y

Gros s
log

scal e

Per cent

Lum -
be r

tally

Bros s
lug

scale

1 :eltn -
l .er

lolly

Gross
log

scale

Lunn-
he r

tally Loh -
loll y
pine

IIara1 -
v4,nd

Loh -
loll y
pine

Flarcl -
wcod s

PYr cent' Per cent Per cent Per cent Per cent Per cent Pr cent 1'r+ cent Per cen t
0 .2 0 . 3 0 . 6 0 . 9 0.2 0 .3 83.0 17 . 0 79 .5 20 . 5
.4 .4 3 . 8 5 . 2 .6 .8 6(16 39 .

	

'r 47 .3 52 . 7
1 .8 2 . 6 12 .2 15 .4 2 .5 3 . 6 68.3 31 .7 66 . 3 33 7
3 . 2 4 . 2 16 . 1 18 . 2 4. 0 5.3 74. 4 25 . li 72 . 9 27 . 1
6 . 5 8 . 1 19 .4 19 .8 7 .3 9. 0 83.0 17 .0 82 .7 17 . 3

1(L 0 11 . 6 1.9 . 0 17 .6 10. 6 12. 1 88.5 11 .5 88 .5 11 . 5
126 13 . 5 9. 1 8 . 0 12 .4 13. 1 1+5 .2 4 .8 9.5 . 2 4 . 8
15 . 7 15 7 14 . 7 14.4 110 .11 I	 100 .0 , .._ . _
14 .8 13 .8

	

6 . 2 4 . 9 14.2 13 . 1 47 .2 2.8 !17 .0 3 . 0
12 .3 11 .0 4 .2 3 . 2 11 . 8 10 4 97.7 2 .3 97 . ii 2. 4
1(1 2 8 . 8 4 . 1 3 .0 9 . 8 8. 3 97 .3 2 .7 117 .2 2. 8

6 - 7 5 . 5 5 .3 3 .8 6. 6 5. 4 44.9 5.1 94 . 4 5. 6
3 . 2 2 .6 3. 0 2.4 100 . 0 100 .0 ____ _

1 . 8 1 .

	

.1 1 . 7 1 . 3 100.0 100 . 0
.6 .5 5 1110.0 100 . 0

Tota lhaardwoodsl .ohioll y
pine

s,hes
ohe s
)niv
fiber
was

both
f dis-

Diameterbreast high i
In inches
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THE PORTABLE BAND SAWMILL

The portable band sawmill used in this study has the power uni t
rolls, carriage, deck, sawdust carrier, and log conveyor mounted on

aspecially constructed flat car . (Figs. 3 and 4.) The mill has 54- eh
wheels and uses an 18-gage saw that is swaged to cut about a

i32-inchkerf. The carriage is mounted permanently in a.lignnient with the
saw, has five knees with patent screw dogs and hand-operated set.works. The power unit, consists of a. 50-horsepower gasoline engin econnected to the saw with a line shaft; and a clutch . The logs arehoisted from the ground to the deck on the car by means of a chainconveyor . The sawdust is removed by means of a chain equippedwith lugs and running in a trough .

FIGURE 3 .-Portable band sawmill mounted on a special steel-frame flat car for easy transportatio nfrom setting to setting

Because the mill is mounted on a flat car, it was necessary to buil d
a light standard-gage railway track on which to move the mill abou tthe woods. Gasoline engines were used in place of steam locomotives ,
and small cars in place of standard freight cars .

Under favorable conditions this mill can be pulled up, moved one -
half mile, and made ready for operation in one to two hours . When
the mill is moved the log hoist and the sawdust carrier are folded onthe deck of the car . Before the mill is placed in operation the ear i s
leveled and blocked on the four corners in order to obtain rigidity an dsteadiness . The log hoist is then dropped to the ground and th esawdust conveyor put in place . The mill is then ready to run .

Five men are required to operate the mill and one man to pile th e
lumber on a car ready for transportation to a concentration yard .
In addition, a sixth man spent one-third of his time in filing the saws .
The output of the mill averaged about 9,000 board feet, lumber tally ,
per 10-hour day when cutting second-growth loblolly pine .
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LOGGING AND MILLING METHOD S

Spurs were built into the woods, old grades from the previous
Jogging being used wherever possible . In general, it was planned to
keep log cutting and milling balanced and shorten the log haul as
much as possible by moving the mill often . The woods crew con-
listed of 3 log cutters, 1 log bundler, 1 swamper and cart loader, an d
2 haulers. On short hauls one wagon was sufficient to keep the mill
busy ; three wagons kept two mills in logs most of the time . The
logs were unloaded at the foot of the log hoist at the mill. The
ground man rolled them to the incline chains which raised them to th e
deck on the flat car . Here they were scaled and placed in position
by the man who assisted the sawyer in turning and placing them o n
the carriage. The sawyer did the sawing and handled the setworks .

FIGURE 4 .-Typical set-up for a portable band mill . The lumber is loaded directly on a flat car fo rhauling to a concentration yard . Sawdust and unused slabs are left in the wood s

Care was used in sawing the logs so as to get the best yield in both
quantity and quality . The logs were turned on the carriage wheneve r
It was of advantage to do so . The logs were slabbed thinly . The
lumber was of even thickness, and there was no saw snaking, becaus ean automatic speed control on the carriage prevented the log fro m
being fed into the saw too fast .

Since no edging was done in the woods, a part of the lumber wa s
bark edged and a part square edged .

The lumber was passed on by the tail sawyer to the lumber loader ,
who bulk piled it on a car ready for hauling to the concentration yard .
At the yard it was kiln-dried, put through an edger and trimmer, and
made ready for shipment or for storage in the dry shed . The slabs
were thrown to the ground to be picked up later as needed for fue lfor the boiler at the concentration yard .
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HOW THE STUDY WAS MADE

In obtaining the information presented here, a crew of men studie dthe timber cut from each plot as it passed through the differen t
logging and milling operations and recorded, by individual logs, the
volume, the time required for each step of lumber production, and the
grades and amounts of lumber produced from each log and tree .
Each log was numbered in the woods so that it could be identified
with the tree from which it came at any time during the different
steps of lumber production. Because the same logs were studied i n
the woods and at the mill, it was possible to obtain production costs
and lumber values for the trees by adding up the corresponding
figures for the logs that made up each tree . The cost figures and
wage scales prevailing at the operation where the study was mad e
were combined with the time studies to give a basis for computing
the costs by tree and log diameter classes. For logs 8 inches in diam-
eter and larger the Doyle log scale was used for determining the volume
in board feet . For logs under 8 inches in diameter the Doyle rul e
was adjusted to give a scale more nearly in accord with actual volum e
of the log . Instead of subtracting 4 inches for slabs, as is done with
the standard Doyle rule, only 3% inches were subtracted for 7-inc h
logs, 3%3 inches for 6-inch logs, and 2% inches for 5-inch logs . This
modified rule gives 5 board feet for 5-inch logs, 7 board feet for 6-inc h
logs, and 11 board feet for 7-inch logs, all 16 feet long-as compared
to values of ], 4, and 9 board feet, respectively, by the standard
Doyle rule . It is well known that for small logs the Doyle rule gives
a ridiculously low scale, and there are a number of ways in whic h
lumbermen correct this ; the most common is to give the logs below
8 inches in diameter a scale equal to their length in feet . This
practice causes a large underrun in logs of approximately 5 inches i n
diameter that is inconsistent with the rest of the rule . The adjusted
log-scale figures used in this bulletin for small logs give an overrun
that corresponds generally with the trend in logs of more than 7
inches diameter .

The log-run costs which follow are based on the volume distribu-
tion of the cut among the different sized trees as found in this study .

COST OF PRODUCING LUMBER FROM LOGS AND TREES O F
DIFFERENT SIZE S

Trees that are too small to pay their way are often taken to - the
mill . The loss they cause is not apparent, because lumbermen com-
pute their costs and lumber values on the basis of log run . For
efficient and most profitable operation, information should be avail -
able on costs and lumber values by tree-diameter classes . The next
several tables present this information and bring out the economic
aspects of selective logging and some of the advantages of sustained -
yield operations . In cosh accounting it is necessary to remember tha t
certain items, such as felling and hauling, vary with the size of the
timber cut, while others, such as taxes on the lumber, vary with th e
price it brings . Another class of costs, such as permanent improve-
ments, is considered constant per acre and varies only with the relativ e
amount of timber removed from each acre in comparison with th e
total stand .

Barge expense is the only cost item in the costs that is unusual .
In this operation the barge was substituted for the railroad to good
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advantage in hauling lumber from the woods to a central shippin g
point where it could be distributed either by rail or by boat .

The cost classification is explained by footnotes to each table .
Interest on invested capital, Federal income tax, and stumpage hav e
not been included in these costs .

LOGGING COSTS FOR LOBLOLLY PINE TREES

The logging costs at this operation are different from those at mos t
places because they end when the logs are dropped at the spur where
the mill is located and do not include log transportation, unloading ,
or pond charges. Table 4 gives the average woods-production costs
and the logging cost for each size of tree on a gross log-scale basis .
It is five times more costly per thousand board feet gross log scale t o
log 9-inch trees than 21-inch trees . This ratio was obtained from th e
actual time consumed in doing the work. Time records obtained
with stop watches were combined with the company's wage scale s
and costs in order to compute the production cost for trees of differen t
diameters. The ratio of costs among diameter classes is somewha t
higher than would prevail if another scale rule, such as the Scribner ,
were used (p . 8) .

TABLE 4 .-Total logging costs per thousand board feet gross log scale (Doyle )
by diameter classes for loblolly pine tree s

Weighted !
average
produc-

Classi-

	

tion
Logging cost items

	

fication cost per
of costs n thousand

board feet
gross log

scal e

Dollars Dolls . Dolls . Dolls . Dolls . Dolls . Dolls . Dolls . Dolls .
Sawing [felling rtnii bliekirlg)_ . . VT 1 .38 6.40 5.12 3 .63 2 .65 2 . 15 1 .77 1 . 48 1 .2 6
Bunching and wagon lla!1l (ani-

mal feed included), _ ___ ___ _ ___ V MT i 2.41 7.91 6.49 5 .33 4 .37 3 . 59 3.02 2 .60 2 .31.
Supplies (camp and logging) .. . . - VMT .11 .35 .31 .25 .21 .16 . 15 .12 .1 1
Depreciation of equipment . (log-

gdng) .__ . .- - .'20 .68 .55 .45 .38 .31 .25 .22 .11 )
General expense (logging)	 V Tot . 1 .

	

17 4 .34 3 .53 2.74 2.15 1 .76 1.47 1 .26 1 . t o
Total	 ------ - 5.27 19 .61 16 .00 12.40 19.76 7. 97 6 . 66 5 .68 4 . <. 7

Overrun	 per cent__ 57.2 151 137 123 109 95 82 68 57
Total logging costs converted toa limber-tally basis -

	

dollars_ _ _ _ _ _ _ 3.35 7 .84 6 . 75 5.56 ! 4 .67 _4 .09 3 . 66 3 . 38 3 . 17

Total logging costs, by d . b . h . classe s

c)

	

°J

	

0

	

C)

U
y

	

Cl
C

	

~.

00- !-Z.

	

N

	

C1

	

!!i

Sawing (felling and hacking )Bu nching and wagon Pal!] (animal fee dincluded )Supplies (camp arid logging)	Depre ciation of equipment {logging, ;_ _
Generalexllezdse (logging) 	

Total	
O verru n
~'nt2l loggi ;l	 cenl.	

fi casts converted t o
l)er

alurid •l~pr-l.ally h .3s .

	

_
Class ification of costs : VT, varies with time per thousand board feet ; VMT, varies with milling timePer tho usand board feet ; V Tot ., varies with total of logging costs .
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Total logging costs, by d . b . b . classes
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Logging cost items
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ficatio n
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average
produc-

tion
cost per
l .iinus:in d
board fee t !
gross lo g

scale

Dollar s
1 .3s

2 .4 1
l l

. 20
1 .1 7
5 .27

57 . 2

3 . 35

	

3 .0 1

a)so

Dolls .
1 . 1 2

2. 06
.09
.18
.9 7

4 .42-
47

4.06 i 3 .75

Dolls . Dolls . Dolls. Dolls .' Dolls . l Dolls .
1 .04 0. 96 1 0 .91 0. 88 0 .86
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1 .62
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3. 33
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Similar trends in cost apply to logs as well as to trees. Loggia
costs for logs on a gross log-scale basis are therefore not shown but
may be readily computed from the overrun table and lumber tall y
costs if desired .

Separate costs for hardwoods are not shown, since an examination
of the field data shows that for hardwood trees of the same d iameter
the costs would be practically the same as those for pine .

OVERRUN FOR LOBLOLLY PINE AND HARDWOOD LOGS AND TREES

Since log scale 'is used as a basis for payment for woods work an d
for the purchase of logs, it is important to know something about the
overrun for logs and trees of different sizes . Gross overrun is the
amount by which the lumber tally exceeds the gross log scale . Net
overrun is the amount by which the lumber tally exceeds the net log
scale (gross scale less deductions for defects) . Table 5 gives figuresfor overrun and percentage of defect for loblolly pine and hardwoo d
logs and trees . The average overrun for the pine was 57 .2 per cent ,
which means that for each 1,000 feet,, gross scale, of logs, 1,57 2
feet of lumber were obtained . This is a high yield as comp : red with
that from a large band sawmill cutting similar timber where abou t
10 per cent less lumber was obtained . The high yield results prin-
cipally from the thin saw used in cutting the. logs into lumber and the
practice of edging the lumber after it has been dried . Overrun per-
centages are applied in converting log-scale costs to a lumber-tally
basis as follows : Table 4 gives average logging costs as $5 .27 per
thousand board feet, log scale, which reduced to a lumber-tally basi sC5 .27 x 1001 becomes $3 .35 per thousand board feet, lumber tally .

Similar computations have been made for all items of logging, an d
the results hereafter are shown on a lumber-tally basis . Overrun in
the hardwood was particularly high because the lumber was no t
edged closely and on an average the trees were small .

TABLE 5.-Gross and net overrun' and percentage defect for loblolly pine an d
hardwood logs and tree s

LOBLOLLY PIN E

Logs

	

frees

Top diameter inside hark
in inches

Gross

	

Net

Overrun

	

Overrn i ,I1)inmet .er
-

	

Defect .

	

I re:~sc -

	

. -
high P l l'nuti Net

Defect

6	
7	 •	
8	
10	
11	 ~
1'2	 ••	
13	
14	 -15	 •	 •- -

16 -•	17	 •	 •-•	

Weighted average_

	

Per cent Per rent

	

Per cent

	

Inches I Per cent
211

	

228

	

5.2

	

15 1
lr2

	

200

	

6.0

	

9

	

137
153 1

	

170

	

6 . 3

	

10

	

123
125

	

1 .41

	

6.6

	

11

	

109
O6

	

112

	

7 . 5

	

12

	

95
67

	

82

	

8 .2

	

13

	

82
.47

	

59

	

7 . 5

	

14

	

68
35

	

43

	

5.5

	

15

	

.57
27

	

32

	

3 .8

	

16

	

4 7
20 i

	

25

	

4 .0

	

17

	

4 0
14

	

lh

	

3 .4

	

18

	

3 ,1
8

	

12

	

3 .6

	

19

	

3 0
3

	

7

	

:3 .7

	

20

	

27
	 •• --_

	

21

	

2 5
	 22

	

22

57 .2 '

	

67 .2

	

6 .0

	

57. 2

Per rent Per cent
183

	

11 . 3
165

	

10. 6
I16

	

a . 4
121)

	

8. 7
112

	

8. 0
95 I

	

6. 7
81

	

7 . 2
67 i

	

6. 0
35 1

	

5. 2
46

	

4. 1
40 1

	

4. 3
:35

	

3 . 7
32

	

3. 8
29

	

3. 1
26

	

3. 2

67. 2

	

6. 0

1 Based on modified Doyle rule and dry lumber tally (p . 8) .
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TABLE 5.-Gross and net overrun and percentage defect for loblolly pine and
hardwood logs and trees-Continue d

HARDWOODS

6	7	
8 -------

	

-

	

--

	

------------- -

9	10	
11	12	
13	
14	

The amount of defect in the pine and hardwoods was practically
the same, being 6 and 6 .4 per cent, respectively . Defect as used here
includes the deductions made from the gross volume of the log to
cover crook, rot, surface defect, fire injury, and operating damage .

TOTAL PRODUCTION COST FOR LOBLOLLY PINE LOGS AND TREES OF DIFFEREN T
DIAMETERS

Logging costs converted to a lumber-tally basis by means of over-
run figures can be added directly to the milling costs . This has been
done, and the lumber-production costs for trees and logs of diff,erent
diameters the shown in Table 6 . Taking all items together, it cost s
twice as much per thousand board feet to produce lumber fro m
9-inch trees as from 22-inch trees, which corresponds exactly with th e
ratio obtained for similar diameters in a large band sawmill . With
the portable band sawmill the milling cost alone was 2 .46 times as
much per thousand board feet for 9-inch trees as for 22-inch trees ,
as compared with a ratio of 2 in the large band sawmill for trees o f
similar diameters . This results because the speed of the carriage
1e the small sawmill is necessarily held to a low maximum, while in
the large sawmills such a provision is not necessary .

Logs Trees

Top diameter inside bar k
in inches

Gros s

Overrun

Net
Defect

Diamete r
breas t
high

	

Gross

Overrun

Net
Defec t

Weighted average 	

Per cen t
24 5
21 2
175
13 7
103

74
50
38
32
26

98 . 5

Per cen t
28 8
244
197
154
11 8

80
54
40
33
28

112, 1

Per cen t
11 . i

9 . 3
7. 4
6 . 7
6 . 9
3 . 3
2 . 6
1 . 4

. 8
1 . 6

6 .4

Inches 1 Per cent
8

	

200
9

	

173
10

	

150
11

	

12 5
12

	

103
13

	

8 5
14

	

7 3
15

	

6 3
16

	

5 5
17

	

50
18

	

4 5
19

	

4 1

98.5

	

112 . 1

Per cent
23 7
20 6
17 4
14 2
11 7
9 5
8 0
7 0
6 2
56
5 1
46

Per cent
11 . 0
10. 8
8. 8
7. 0
6. 5
5. 1
3. 9
4. 1
4. 3
3. 8
4.0
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of dry lumber 1i I;TABLE 6.-Total production cost per thousand board feet, lumber tally ,
for loblolly pine trees and logs of different diameter s

TREE S
'Weighte d
average
produc -

Diameter breast hig h

[ion cos t
per thou -

san d
hoard fee t
lumber

•r.

.5 C)

a

q
0

a)

G G

v a)

C) C)
tally x, 4• ~
Dolls . Dona . Dolls . Dolls . Dolls . Dolls . Dolls . Dolls . Dolls.0.88 2 .55 2. 16 1 . 63 1 . 27 I .

	

111 . (1 97 0.88 0.80
1 .53 :3,15 2 .74

	

2.39 2 .09 1 . 8.1 1 . (3(3 L 55 1 .47.07 .14 . 13 .11 .10 .O8 .O8 . 07 .07
.

	

13 . 27 . 23 . 20 .18 .16 . 14 .13 .12

. 74 1 . 73 L49 I .23 I . 03 . 90 .81 .75 .70I . 50 1 .50 1 .50 I_50 1 .50 1 .50 1 .50 1 . 50 1 .50
1 .94 4 .00 3 . 48 3 . 03 2. 65 2.33 2 . 10 1 .96 1 . Se,

71 1 . 46 1 .27 1 .

	

I1 .97 85

	

77 . 72 .6g
.74 1 .53 1 .33 1 .16 1 .01 .89 .

	

.80 . 71 - ' 12 .94 1 .49

	

1 .39 1 . :311

	

I . 20 1 .12

	

'

	

1

	

04 .98 921 .07 1 .70

	

1 .61 1 .49

	

1 .39 1 .29 1 .211 1 .

	

12 .
1 .05. 46 72

	

. 68 . 6r4

	

.59 55 11 .4 5J 1 . .50 2.13

	

2.04 1 . 113 1 . 83 1 .73 1.64 I . 1 .4 9
.72 1 .48 1 .29 1 .

	

12 .98 . 86 .78 . 73 .G 9
.13 . 27 . 23 .20 .18 . 16 .14 .13 .1 2. 07 .14 .13 1

	

I . 10 .08 .08 .07 .07.10 . 08 . 09 . a+ . 09 . 09 .10 .10 .10. 25 . 21 . 22 . 22 . 23 . 23 2-1 . 25 .251 . 25 2 . 58 2. 24 1 .95 1 . 71 1 .50 1 .35 1 . 26 1 .20
. 96 1 . 98 1 . 72 1 . 50 1 .31 1 . 15 I .04 .97 .921 .25 1 .1(6 1 .08 1 .

	

10 1 .

	

13 1 . 16 1 . 2i)

	

1.23 1 .26
16 .94 all . 1 7 27 . 05 1 24. 01 21 . 54

	

19 . 57 IS .

	

15,

	

17 . 19 16.43
Weighted '
average
produc-
tion cos t
per thou-

sand
hoard feet '

lumbe r
tall y
Dolls .

no

Sawing (felling and bucking) _ _ . _ _

	

_ _

	

VT

	

0.88

	

.
Bunching and wagon haul (animal fee d

included)	 VMT

	

1 .53 1 .
Supplies (camp arid logging)

	

-

	

VMT

	

.07
Depreciation of e~luiptnent . (togging)

	

VMT

	

. 1 3
General expense : Foreman, cross 'tll.

filer . repairman and emergency saw -
yer . stableman . and miscellaneous . . _ V Tot .

	

. 74
Railroad const.ruction_____	 CA

	

1 .50 1
Sawmill labor, including band-saw filer I VT

	

1 94 1 .
Sawmill supplies, repairs, miscellaneous 	 VMT

	

. 71
Railroad operation, labor . gasoline, oil 	 , V MT

	

. 7-t
Kiln, labor and supplies____

	

V No .

	

2 .94
Rip mill, labor and supplies	 .	 I V No .

	

A 1 .07
Storage shed, labor	 V No .

	

.46
Barge expense, labor and towage .	 V No . 4

	

s 1 50 1 .
General expense : Foreman, watchman ,

miscellaneous	 WATT

	

.72 .
Insurance, workmen's compensation 	 VMT i

	

.1 3
Taxes on finishing plant 	 VMT

	

.07
Taxes on lumber	 .	 VP

	

. 1 0
Discount and allowance	 VP

	

25
Standing-timber expense 	 VMT

	

1 .25 I .
Depreciation . plant and equipment	 . .	 VMT

	

964
Selling expense	 VP

	

1 .25 1 I .
Total -

	

16 . 94 H.

Classi-
fication
of costs 1

I Classification of costs : VT, varies with time per thousand hoard feet ; VMT, varies with milling time
per thousand board feet ; V Tot ., varies with total of logging costs ; CA, constant with area ; V No ., varies with
the number of pieces per thousand board feet lumber tally ; VP, varies with price of lumber .

2 Labor $0 .90.

	

4 Labor $1 .02 .

	

4 Towage was constant per thousand board feet lumber tally .

	

2 Labor$l .

Cost items
Cla_ssi -

ficat io n
of costs I

Sawing (felling and bucking)
Bunching and wagon haul (ani-

mal feed included)	 .
Supplies (camp and logging) _ _
Depreciation of equipment (log-

ging)	(loneral expense :

	

Foreman ,
crosscut filer, repairman an d
emergency sawyer, stableman ,
and miscellaneous

	

__ _
I1ailroad construction	
Sawmill labor, including hand -

saw filer	
Sawmill supplies, repairs, miscel -

1a41n111

	

-_

	

___ .

	

~-II T
11 inroad nperalion . labor, gav e

line, oil	 .. . . .j VMT
Kiln, labor and supplies -___V No .
(lip mill, labor and supplies

	

. . V No .
Storage shed, labor __

	

- V No .
Barge expense, labor and towage V No . 4
(leneral expense :

	

Foreman ,
watchman, miscellaneous	 VMT

Insurance, workmen's compen -
sation	 VM T

Taxes on finishing plant 	 VM T
Taxes on lumber	 VP
Discount and allowance	 V P
Standing-timber expense 	 V MT
Depreciation, plant and equip -

ment	
Selling expense	

Total

VMT
V P

V T

VM T
VI■I T

VMT

V Tot .
C A.

VT

Diameter breast hig h

Cost items

CV.'

v:

b
`~

s

C

°;

w

CC)

•n

as.
C

n

C5

CV

m
N

.4

N

o/ls . Dolls. Dolls . Dolts . Drills] Dolls . Doll
76 0 . 74 0 .72 0.70 0.69 .

	

0 .69 0 .61

40 1 .35 I . 29 L25 1, 20 1 . 16 1 . 1
06 . 06 .06 .06 . 05 _05 . 0
12 .11 .11 .11 .10 .10 - .01

66 . 64 .62 .60 .58 .57 .51
50 1 . 50 1 . .50 1 . 50 1 . 50 L 50 1 . .51
78 ,

	

1 . 71 1 . 64 1 .58 1 52 ~

	

x .47 1 . 4
65

	

63. . 60 . 58 . 56 . 5 4
68 j

	

. 65 . 63 . 60 .58 .56 .5,
87 '

	

. 82 .78 . 75 .73 .72 .71
99 . 94 .90 . 8 7 .85 .83 . 8
42 . 40 .38 .36 .35 34 .3,
43 1 . 38 1 . 34 1 . 31 1 .29 1 .27 1 .2.

66 . 63 . fit . 59 . 56 . 55 .5'
12 .11 .11 .11 .10 .10 .
0(i . 06 .06 .06 . 05 .05 .0.
10 . 10 . 10 - 10 . 10 111 .

	

11
26 . 26 . 26 26 . 26 . 26 .2.
15 1 . 10 1 . 06 1 . 02 .98 _9 . . 9
88 . 85 .81 78 .75 73 .71
29 1 .30 1 .32 1 . 32 1 . 31 I . 28 1 . 2
R4 I

	

:i4 la oo i 1

	

1 la

	

r r

	

l i' +

D
a
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TABLE 6.-Total production cost per thousand board feet, lumber tally, of dry lumbe r
for loblolly pine trees and logs of different diameters-Continued

LOG S

lbeiglllt ] l
av crag e
produc-

t 1(111 vital
per

thousand
hoar d

feet.
lilmbe r

tiill~

Top diameter inside bark

Cost items
Classi-
fication
of 05t5 )

a
n

a
à)

a
y

a

Dolls_ Dolls .I Dolls_ Dolls . Dolls . Dolls .
1. 38 1. 20 11. 05 U . $iti O . 94 0.9 2

2.44 2 .07 1 .82 1 . 66 1 . 54 1 . 4 5
. 11 .09 .08 . 08 .17 . 0 7
. 21 . 18 . 15 . 14 . 13 1 2

1 .17 1 .00 . 88 . 81 . 76 . 73
1 .50 1 .50 1 . 50 1. 50 1 . 50 1 . 5 0
3. 10 2. 62 2 . 31 2 . 10 1 .95 1 . 84
1. 13 . 96 . 85 . 77 . 71 . 67
1 .18 1 .00 .88 . 80 . 74 . 70
1 . 60 1. 44 1 . 26 1 . 11 .99 .9 1
1 .82 1 . 64 1 . 43 1 .26 1 . 12 1 .04

.73 . 66 . 58 . 51 . 45 . 42
2 . 20 2. 04 1 . 85 1 .69 1 . 55 L 48

1 .15 . 97 . 86 . 78 . 72 . 6 8
.

	

. 21 . 18 . 15 . 14 . 13 .1 2

. 11 . 09 . 08 . 08 . 07 . 07

.08 . 09 . 09 .09 . 10 .1 0

.21 .22 . 22 . 23 . 24 . 25
2. 00 1 . 69 1. 49 1 . 35 1 . 26 1 . 1 9
1 . 53 1 .30 1 . 14 1 .04 .96 . 9 1
1 .07 1 .09 1 . 12 1 . 15 I . 19 1 . 24

,24 . 413 22. 03 111 .79 1 18 . 25 17 . 12 16.4 1

Dolls . Dolls .
Sawing (felling and bucking)	 . VT 0.88 1 .59
Bunching and w :ogon haul (animal Ice d

included)	 VMT 1. 53 2. 9 4
Supplies (camp and logging) 	 VMT .07 . 1 3
Depreciation of equipment (logging)	 VMT . 13 . 25
General

	

expense : Foreman,

	

crosscut -
saw filer, repairman and emergency
sawyer, stableman, and miscellaneous I V Tot. .74 1 .39

Railroad construction	 CA 1 .50 1 .50
Sawmill labor, inclluling hand-saw files	 VT 1 .94 3 . 73
Sawrtlillsupplirn . repairs, miscellaneous VMT . 71 1 . 3 7
Railroad operation . labor, gasoline, oil 	 V MT . 74 i

	

1 .4 2
Kiln, labor and supplies 	 V No . 2 .94

	

1 . 74
Rip mill, labor and supplies	 V No . 3 1.07 11.9 8
Storage shed, labor 	 V No . .46 .

	

.80
Barge expense, labor and towage	 V No .+ L L50 i 2 . 31
General expense : Foreman, watchman,

.72 1 1 .38miscellaneous	 VMT
Insurance, workmen's compensation	 VMT . 13 . 25
Taxes on finishing plant 	 VMT . 07 . 13
Taxes on lumber ________________________ VP .10 .10
Discount and allowance	 VP .25 .2 1
Standing timber expense	 VMT 1. 25

	

2.4 0
Depreciation, plant and equipment	 . VMT . 96 1 . 8 5
Selling expense	 VP

	

1 . 25 1 .06
Total	 16.91

	

1 28 . 13

Cost items

Sawing (felling and bucking) __- .	
Bunching and wagon haul (animal feed in -

el tided )	
Supplies (camp aryl logging) - . •	 .	Depreciation of equipment {logging)	Cl ep eral expense : l uremnn, LT(ISS[ .nl-SaW filer, I

repairman and enicrgeney sawyer, stable- '
man, and rniseeJIl~Irenu	Railroad coristrrseti on _ - _ _s_

Sawmill labor, inel lding hamid-Saw tiler'___ .-- .
S awmill supplies, Tel, its, miscellaneous	
Railroad operation, TIalor, gasoline,

	

-
Kiln, labor and supplies 	 -Rip mifl, labor and supplies 	 .rageshed, labor --

	

_

	

-Sta

	

- -pra expe d,l labor and towage__ . ____ .-- -(aeneral e xpense : Foreman, watchman, miscel -laneous

Classi-
fication
of costs 1

V T

VAS T
VMT
VMT

V Tot .
CA
VT

VMT
VMT
V No.
V No .
V No.
V No. 4

VMT
VMT
VMT
VP
VP

VMT
VMT

V P

Weighte d
average
produc-
tion cos t

per
thousand

board

Top diameter inside bark

a) a) a) iv a)

feet
lumbe r
tally

e
CV

a r: Ua a a

Dolls . Bolls . Dolls . Dolls . Dolls . Dolls . I Dolls .
0. 88 0.89 0.86 0.83 0 .81 0. 79 U. 7 7

1 .53 1. 37 1 . 2J 1 . 23 1 .

	

17 1 .11 1 .

	

[I i
. 07 . 06 . (16 .06 . .05 . {l .i
. 13 .12 . 11 .10 .10 . 09 . 09

74 . 69 . 66 . 63 . 60 . 58 . 5 6
I .50 1 .50 1 .50 1 . 50 1 .50 1 .50 1. 5 0

1 . 94 1 .74 1 .64 1 . 56 1 . 48 1 .41 1. 3 5
.71 . 64 . 60 . 57 . 54 . 52 .4 9
. 74 . 66 . 63 . 60 . 56 . 54 .51

. 85

	

. 80 . 77 . 74 .72 . 71
`1 .(17 . 96

	

. 91 . 88 .85 . 82 .8 1
- 46 . 39

	

. 37 . 35 . 34 . 33 . 33
S I .50 1 . 41

	

1 . 36 1 . 31 1. 29 1. 27 1. 27

72 .65 :

	

.61 . :J8 . 55 . 52 .5 0.
13 12

	

. 11 lo . 10 . 09 . 09.
07

.
1

	

.0 6.06 .06 . 05 . 05 .05.
.10 .10

	

.11 .

	

12 .12 . 12 . 1 3
. 25 . 26

	

. 28 2] ) . 30 . 31 . 32
1 . 25 I, 12

	

1 .06 1 .01 . 95 . 91 . 87
.96 .86

	

.81 . 73 . 70 .67
1 . 25 1 .31

	

1. 38 1 . 4 .1 1 50 1 . 55 1 . 58

16.94 :5 . 7a

	

115.21 14 . 76 114 . 33

	

13. 98 13 . 7 1

halm

	

- -

	

. _
,r

	

nee, work Men s eon I I :e n satiollTaxes on finishing plant. .	 .Taws on lumber

	

-Diseountand allowance .
Standing timber expense__ . . . .	 ---- -Deppr e

Mg eXpense

	

_ _
elation, plant and equ1iunent . .	

Tota l

1 Clas sifle g tion of costs- VT, varies +a it.h time per thousand board feel ; VMT, varies with milling tim e
per tho usand hoard feet ; V Tot ., varies wil .h total of logging costs : CA, constant with area ; V No ., varies wit h
t he number of pieces per thousand hoard feet lumber tally ; VP, varies with price of lumber.

I Labor $0.00 .

	

4 Towage was constant per thousand hoard feet lumber tally .
8 Labor $1 .02.

	

2 Labor $1 ..
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Similar trends are also disclosed by the production costs for logs .
The difference in production cost between small and large trees i s

emphasized here because it has an important bearing on the profit s
or losses that occur in handling trees of different sizes .

Because the volume of hardwoods in the stand was small, separat e
production-cost tables are not shown . For all practical purposes th e
hardwoods, diameter for diameter, may be considered as having th e
same production cost as the pine although, because there is a greater
proportion of small diameters, the average is higher .

The production costs shown here are complete except for stumpag e
Federal taxes, and interest . These are purposely excluded, and the
spread between production cost and lumber value shown later i s
available to cover these items and provide a margin for profit .

LUMBER PRICES

Table 7 gives the prices of rough, dry lumber used in this stud y
for loblolly pine and for the different hardwoods in the stand . These
prices were obtained direct from the cooperating company's record s
and represent an average for 1929 .

TABLE 7.-Average prices of rough, dry, 1-inch loblolly pine and hardwood lumbe r
per thousand board feet f . o . b . shipping point, northeastern North Carolina, 19 .2 9

LOBLOLLY PINE

Widths

	

B and
better

-
I Dollars

No. 1

	

No . I
and C

	

hnx

Dollars

Bark strips

4 inches	 I
5 inches

	

_ i
i inches	 j

l and 8 inches ____ .__ .	 I
9 and 10 inches
1 ! and 12 inches_- .

	

-

41 .26 32.90 22.01) 18.00 30

	

1 3
43 . 0O 33 . 70 22.01) 18 . 00 30

	

1343 .56 1 J
46.24 33. 70 22.87 18 . 86 30

	

13
50.00 37 .00 23 . 90 19 .86

	

30

	

13
64 . 00 43. 00 26 . 00 22. 00

	

30 I

	

13

Dollar sDollar s

Red guru I .	

Black gum or mixed oak	 .	

i Graded as sap gum .

GRADES AND VALUE OF LUMBER

The percentages of the different, grades of lumber and the values a s
shown in Table S for loblolly pine trees and logs are for dry, roug h
lumber ready for the shipment . Changes due to drying and remanu-
facture have been taken into account and the green grades correcte d
accordingly. Table 9 gives the percentages of grades for hardwood s
as established from a green-lumber tally. The value of the lumbe r
when dry has been computed by applying a correction factor of 7
per cent, established in the course of earlier studies in the eastern
hardwoods .



PORTABLE BAND SAWMILL AND SELECTIVE LOGGING

	

15

TABLE 8 .-Percentage of lumber by grades and value per thousand board feet, lumbe r
tally, when dry for loblolly pine logs and trees of different diameter s

LOG S

Bark strips Aver -
age

valu e
of 1,00 0

No. I box

	

No . 2 box
B and better Box

	

feet o f
board

dry
lum -
ber

Per

	

Do!-

	

Per Dot- Per

	

Do!-

	

Per Do!-

	

Do! -
cent

	

tars

	

cent tars cent

	

lays

	

cent turn

	

lar d
86.5

	

21 .89'

	

10.0 17.93 301

	

4 .4 13

	

21 . 1 0
83.6

	

21 .94

	

10 .2 17. 98 0. 3

	

30 '

	

4 . 2 13 1

	

21 . '3 8
81 .021 .991

	

10 .3 18.081 . 7 '

	

30

	

4 .0 13

	

21 . 7 8
78. 0

	

22 .09

	

10 .4 18.

	

181 1 .1

	

30

	

3 .7 13

	

22 .32
75.0

	

22 .24

	

10 . 5 18.28 1 . 4

	

30 ,

	

3 .4 13

	

22 .92
71 . 5

	

22 . 39,

	

10 . 4 18. 43 1 . 7

	

30'

	

3 .0 13

	

23 . 71
67. 4

	

22 . 64 ~

	

10 . 0 18. 63 2.0

	

30

	

2 .6 13

	

24 . 7 9
63 . 0

	

22 .93

	

9.3 18. 92' 2. 2

	

30 '

	

2 .2 13

	

26 .1 1

60. 2'

	

'2<'3 .

	

8 . 2 19. 27 I 2.4

	

30'

	

1 .8 13

	

27 .55
58.8

	

23 . 981

	

7 .8 19. 82 2.5

	

30

	

1 .4 13

	

28 . 73
57 .9

	

24.58 ;

	

7 .0 20. 37 2.5

	

30

	

1 .2 13

	

29 . 84
57 .

	

25.27 1

	

7 . 4 20. 87 2.4

	

30

	

.9 13•

	

30 .8 3
57 . I

	

25 . 57

	

7 . 3 21 . 26 2. 21

	

30

	

.8 13

	

31. 41

68.4

	

22. 7 4 1

	

10 . 1 18. 65 1 .21 30

	

2 .8 13

	

24 .92

TREES

2. 24

	

76 . 3

	

21 .89

	

14 . 4

	

17 .93	 30 !

	

6 .0

	

13

	

21 . 1 5
2. 44

	

76 . 0; 21 .99

	

13.5

	

17 .98

	

0 . 4

	

30 1

	

5.3

	

L3

	

21 .58
2 . 63

	

7 5 . 6

	

22.04

	

12.2

	

18 .08

	

.9

	

30

	

4 .9

	

13

	

22.00
2 . 78

	

75. 2

	

22. 19

	

10.6

	

18 . 13

	

1.3

	

30

	

4 .3

	

13

	

22.58
2 . 88

	

74. 6

	

22. 24

	

8 .9II 18 . 18

	

1 .5

	

30

	

3 .8

	

13

	

23 . 2 1
2 . 98

	

72 . 7

	

22 .34

	

8.2

	

18 .28

	

I . 7

	

30

	

3 .4

	

13

	

23 .86
33. 12

	

69. 9

	

2x2.49

	

8.218.38

	

1 .8

	

30

	

3 .0

	

13

	

24 .58
3 . 47'

	

1 7 . :3 . 22.64

	

8. 7

	

IS . 53

	

1 .9

	

30

	

2 . 7

	

13

	

25.20
3 . 96

	

66 . t' 22. 84

	

9.3

	

18 .63

	

2 .0

	

30

	

2.4

	

13

	

25.64
4. 59

	

65. 4

	

23 . 05

	

10.2

	

18 .77

	

2.0

	

30

	

2 .2

	

13

	

26.00

5 . 33

	

64. 4

	

213.38

	

11 .8

	

18 .97

	

1 .9

	

30

	

2 .0

	

13

	

26.3 1

.5. 87

	

(13. 2

	

23. 68

	

14 .5

	

19 .22

	

1.8

	

30

	

1 .8

	

13

	

26.3 5
6. 26

	

62 . 1

	

23 .88

	

17.9

	

19 .42

	

1 .7

	

30

	

1 .7

	

13

	

26.03
6. 5.5

	

61 . 4

	

24 .08

	

21 .5

	

10 .57

	

1.6

	

301

	

1 .5

	

13

	

25.5 7
i6 . 51

	

60. 8

	

24 . 28

	

24 .3

	

19 . 62

	

1 .4

	

30

	

12~

	

13

	

2 5.32

3 . 90

	

68. 4

	

22. 7 4

	

10 .1

	

18 . 6,5'

	

1 . 8

	

30

	

2.8

	

13

	

24.9 2

1- -

Prr
Cent

Doi-

	

Pe r
tars

	

cent
5 40.9
41

	

--- . . .	 (1 .2 41 .22 1

	

1 . 5
7

	

8 41 .52 1

	

3 . 2
8

	

1 .9{ 41 . 81

	

4 . 9
9

	

-

	

3 O. 42 . 21

	

6. 7
10-2

	

__

	

.1 .91 42 . 61

	

8. 5
7 .7 43 . 25

	

10 . 3
12	 1 .0 44 .04

	

12 . 3
13

	

_ .____

	

I-1 .

	

1 44 .94

	

13 . 3
14

	

- -

	

-

	

15 . 9 45. 88

	

13 . 11
7 .0 47 .17

	

13. 4
7 . 82888	 48 .11

	

14.0 1
18 . 4 : 48. 71

	

14 . 2 1

Weighted ;iv .
crage

	

7. 9 44. 56

	

9 .0 .

5

	

-

	

- 0 . 2 41 .27 3.

	

I
9 .8 41 . 42 4 . 0
10 1 . 5 41 .61 4 . 9
11

	

_ 2 .6 41 . 96 6. 0
12 4

	

LI 42 . 36 7. 2
13 5_fi 42. 80 8. 4
14

	

_ 7. 4 43 . 35 9. 7
15- 8. 9 . 44 .00 10 . 5
I41 9. 4 : 44. 59 10 . 417 10. 5

	

45 . 24 9. 7
Is	 10 . •4

	

15 . 98 9. 1
19

	

_
10.

	

46 . 57 8. 320 - 9 . I

	

47 .02 7 . 521 -_ 7 .3

	

47 . 37 41 . 722	 (i . (4

	

47, 47 5. 7

eighte[l av -
erage '

	

_ 7_(+'

	

44 .56 (4. (4

Size in inches

	

B and better No . 1 and C '

1)0! -
tar,?
32 .24
32. 34
32.49
32. 58 !
32 .73 '
12 . 8385
33. 03
33 .42 1
34 .40 1
35 . 72
37 .24'.
38 . 221
38 .96

33 . 90 '

1 For logs• (nl[ diameter inside of bark ; for trees, diameter breast high .

TABU_ 9._.. J)p e'P+lrr.ge ref limber by grades and value per thousand board feet fo r
red goat 1 logs and trees by diameter classe s

LOG S

Top diameter inside hart , in inches F .tS

	

No . 1
1 COnltnOn

No . 2
con(Inon

No . 3
comtnon

.Average valu e
of 1,000 hoard
feet of green
lumber afte r
seasoning 2

Per rent Per cult ' Per cent Per cent

	

Dollar s
--------- - 100 . 0 13 . 95

1 .0 31 . 7 67 . 3 15 .02
1 .4 41 . 6 57, 0 15 . 3 7
5.9 42. 7 51 . 4 16 . 24
5.4 44 .5 50 .1 16.20

0.5

	

6.8I 46.0 46 . 7 16 .64
4 .9 34 . 7 60. 4 15 . 83

6 .0

	

2.7

	

~ 36 .0 55 . 3 17 . 1 3
20.9 51 .0 28. 1 19 . 26

8 2

	

20 . 7 48 . (4 `13 . 1 21 .-43

~

	

i

	

5. 7

	

42.11

	

51 .0

	

16 . 39_
The av erage val u-2 2-2

e of black gum was $17 .42 per thousand board feet of green lumber .
s

palue when dry n blainec by reducing value when green 7 per cent to cover the loss by degrade andag e during seasoning .
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9.-Percentage of lumber by grades and value per thousand board feet
forred gum logs and trees by diameter classes-Continue d

TREE S

TABLE

No. 1 No . 2

	

No. 3 orverage Cat
1,000 b% 11

common common commo n11 feet of gree n
tUfl1ber a fterSeasoning

per cent Per cent

	

Per cen t
53 .3

	

46.7 1%oll¢rs

6 39 .2

	

59.2 5
1 .

i55'2, 4 39 . 2

	

i .
.496 . 0 46.9

	

47.1 16.384 .3 4'2.2

	

53 5 15 93
S .7 39.6

	

51 .2 16 .8 13 .3 40.4

	

56.3 1 5 63
8. 1 39 3

	

46.1 18.3 7
W a 50 .0

	

39.r 17.263.0 64.5

	

32.5 16.31
20.7 35.7

	

34.2 21.42
1 i 42 6

	

'I

	

it 16.39

17	 •-•	 •	 1	
18:
19	 9- 4

Weighted average

	

. 7

F_1 S

Although this stand was about 80 per cent stocked, that the tree s
had not cleared themselves of their lower limbs early in life wa s
evident from the low yield of only 7 .9 per cent B and better . The
trees in the largest diameter classes in this study, which were mor e
or less open grown, showed less high-grade lumber than the tree s
several inches smaller in diameter that had grown in thicker stands . '
This brings out the necessity for clearing the trunks of the trees of
their lower limbs as early in life as possible . Close stocking, hard-
woods in mixture, and limb pruning under favorable conditions ar e
three ways by which this end may be gained . Generally, the larger
and older the tree the greater the proportion of high-grade lumber .

.Small trees not only yield poorer quality lumber than large trees but ,
grade for grade, it is worth less because the average . width is less . For
example, in loblolly pine the B and better lumber from 9-inch tree s
is worth only . $41 .42 per thousand board feet, whereas that fro m
20-inch trees is worth $47 .02 . Taking all grades together, the averag e
value of the lumber from 9-inch trees was $21 .58 per thousand board
feet, as compared with $26 .03 for that from 20-inch trees . The in-
crease in value as the trees become larger and the decrease in produc-
tion costs when combined form the main economic argument fo r
selective logging . By properly regulating the cutting the productio n
costs can be held constant or reduced and the value of the. product
increased . Table 8 indicates that management of forest stands mus t
take into account quality as well as quantity growth .

The quality and price trends for loblolly pine trees apply generall y
for logs . In addition to the effect of size on value, the position the 1 (
occupied in the tree also has an influence .. Butt logs ordinarily yield
higher quality lumber than the other logs in the tree (p . 18) .

For the few hardwoods in the stand the same trend obtains as tha t
shown for the pine, although the relationship among the different-
sized logs and trees is not constant because of the small quantity o f
material studied and the poor quality of the trees . Table 9 gives the

5 PAUL, B . H . THE RELATION OF CERTAIN FOREST CONDITIONS TO THE QUALITY AND VALUE OF SECOND -
GROWTH LOBLOLLY PINE LUMBER . Jour . Forestry 30 :4-21 . 1932 .
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percentage of the different grades of lumber and the value by diamete r
classes for hardwood logs and trees .

In ha,mlling loblolly pine stands the necessity of growing wood o f
good gulilit;v as well as in satisfactory quantities must he kept . in mind .
There is temptation to favor the pine and elinlina.te the hardwoods ,
which are not ordinarily of very good quality . It is probably satis-
factory in the first cut to eliminate all but a shall number of the bes t
hardwoods. In subsequent cuts under management the. hardwoods
should improve in quality, and i1 is believed that they should h e
retained, in small volume at least, for the purpose of hastening th e
natural pruning of the pine and for improving the soil .

PRODUCTION COSTS AND LUMBER VALUES COMPARE D

With production costs (excluding stumpage, Federal taxes, and
interest on invested capital) and values available, it is possible t o
compare them and determine the realization for logs and trees o f
different diameters and for different cutting limits . It has been as-
sumed that the permanent-improvement costs are the same for log s
and trees of different sizes . Table 10 shows the production cost an d
lumber value for loblolly pine logs and trees . According to these
figures a tree must be 11 inches in diameter to pay its way, not in-
cluding stumpage, Federal taxes, interest, or profit, and a log mus t
be 8 inches, if charged with all production costs . Logs less than S
inches in diameter, however, may be taken to the mill, because belo w
a certain size they need to bear only direct costs, owing to the custo m
of lumber companies of computing railroad and camp costs on th e
basis of the total volume, considering only a given size and larger .
Small logs on the ground have no value unless utilized, whereas smal l
logs in thrifty standing trees are valuable as growing stock and yield
the best return if left growing .

TABLE 10 .-Difference between production cost and value of lumber per thousan d
board feet, lumber tally for loblolly pine logs and trees of different diameter s

Logs

	

F

	

Tree s

Tota l
umbe r
>rodnc-

Lio n
cost

Value o f
lumber

Dollars

Diller -
cncv 1

Dollars

I)iatnete r
breas t
hig h

Inches

Total
lumber

	

1 glue o1'produ c
1

	

Lion

	

l~ilt~he r
cost

DiirIer -
onc e

Dollar sDollars

	

Dollar sDollar s
28.51 21.10 -7.41

	

8 30.17

	

21 .15 -9.0_
24 .93 21 .38 -3.55

	

9 27 .05

	

21 .58 -5.4 1
22. 03 21 .78 -. 25

	

10 24 .01

	

22. 00 - 2.01
19 . 79 22. 32 +2. 53 11 21 . 54

	

22 . 58 +1.0 4
18 . 25 22. 92 +4.67 12 19 . 57

	

23 . 21 +3. 6 4
17 .12 23 .71 +6.59 13 18.15

	

23 .86 +5.7 1
16.41 24 .79 +8.38 14 17.19

	

24 .58 +7.3 1
15.76 26 .11 +10.35 15 16.43

	

`25 .20 +8.7 7
15 . 21 27 . 55 +12. 34 16 15. 84

	

25 . 64 +9.8 C
14 .76 28 .73 +13 .97 17 15.34

	

26.00 +10.6 C
14 .33 29 .84 +15 .51 18 14 .90

	

26 .31 +11 .4 1
13.98 30.83 +16.85 19 14.51

	

26 .35 +11 .8 4
13 . 71 31 .41 + 17 .70 . 20 14 11

	

26. 03 +11 . 9 '1
21 13.82

	

25.57 +1I .7 1
22 13. 45

	

25. 32 +1 .1 .8 7

16. 94 24 . 9'2 +7. 98 16. 94

	

24.92 +7.98

Top diameter inside bark i n
inches

1i' eight.ed average - .

t A
minus sign indicates a loss.

r
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For loblolly pine there was an average realization of $7 .98 per
thousand board feet, but it varied from a loss of $9 .02 for 8-inc h
trees to a. profit of $11 .92 for 20-inch trees. This wide spread in
realization is brought about by the decreased cost of handling larg e
trees and their higher value as compared with small trees . The pro-
duc.tion cost with the portable band sawmill was from $1 to $2 les s
than that in the average large band sawmill and resulted in a smalle r
tree paying its way .

Table 10 also gives a clew to the stumpage price that an operato r
can afford to pay for trees of different sizes . If, for example, a company
must have a 20 per cent margin for profit and risk, then the average
stumpage value would be the production cost ($16 .94) times 1 .20, sub-
tracted from the value of the lumber ($24 .92), which leaves $4 .59 as
the average stumpage value for the stand as cut . Computmg similarly ,
10-inch trees have a minus stumpage value of $6 .81 per thousand
board feet as compared to a positive value of $9 .10 for 20-inch trees .

The hardwoods on an average did not pay their way, since th e
value of the lumber was $16 .46 per thousand board feet and the pro-
duction cost. $20 .01 per thousand board feet . Because . there is
likely to be a loss or only a slight profit in handling small or defectiv e
hardwoods, there is a tendency to leave them standing, which i s
amply justified if the operator is interested in one cut only . If, on
the other hand, it is desired to grow successive crops of timber o n
the land, the space occupied by poor hardwoods musts be released
to pule or good-quality hardwoods if the maximum return from the
land is to be realized . While all the hardwoods were cut into lumber
during the study, the company ordinarily utilized as much of thi s
material as possible in its own operation for ties and similar products .
Some attempts had also been made to sell the hardwoods for pulp-
wood . In view of the loss incurred in cutting them into lumber, the
problem of finding some method of disposing of the poorer hardwood s
at least at a price equal to the cost of cutting them needs immediat e
solution . With fire protection and management, hardwoods in old-
field pine stands should develop in time into fairly good quality trees ,
so that the present problem would not be perpetual in handling suc h
stands. It may oftentimes be practicable to remove many of these
poor-quality trees by thinning, girdling, or poisoning operations .
'Thrifty, sound hardwood trees of valuable species in mixture with
loblolly_ pine are desirable according to the best information available ,
and in long-time plans may be allowed to make up 10 to 20 per cen t
of the stands .

A consideration of the comparative returns and grades of lumbe r
obtained from trees of different sizes should be supplemented with
similar information on logs of different sizes and position in the tree .
Table 11 has been prepared to supply such information . The logs
were divided into three quality classes based largely on their origina l
position in the tree . In studying the results shown here the differenc e
between small logs from small thrifty trees and small logs from th e
tops of large trees should , be kept in mind (p . 17) . As might be
expected, there is some oerlapping of quality and value in logs o f
the same diameters but from different positions in the tree, yet the
three quality classes, on an average, are separated by a spread o f
$3 .56 per thousand board feet between butt and middle logs an d
$2 .97 between middle and top logs .

1r
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The information in Table 11 should be useful to the operator i n
determining his top cutting limits and to the log buyer and seller i n
obtaining an idea of the comparative value of logs of the same siz e
but from different positions in the tree . A top log, if charged with al l
production costs, had to be about 7 inches in diameter to pay its way ,
not including stumpage or Federal taxes . If the• railroad-constructio n
charges are carried by the larger logs, as is often the case, 6-inch log s
would clearly pay their way. If the small logs had been sawed int o
scantlings instead of lmber, the returns under ordinary condition s
would have been larger .

RETURNS FROM DIFFERENT DIAMETER CUTTING LIMITS

To illustrate the economic side of selective logging, it is desirable
to consider the returns when cutting to different diameter limits .
In using these data it must be kept in mind that a rigid diamete r
limit is not advocated and in most cases would not be good practice .
Trees below the limit should be cut if of poor form and thrift, an d
trees above the limit should be left if needed for seed production or t o
increase the yield of the second cut .

Table 12 shows the results if the loblolly pine in the stand were cu t
to different diameter limits . If all trees 8 inches in diameter and large r
were cut, 20,770 board feet of lumber would be removed and the gross
returns per acre would be $129 .19 . To compute the net, returns ,
stumpage, interest, and Federal taxes would have to be deducte d
from this figure . These items are so variable that no attempt i s
made here to give figures for them . If the 8, 9, and 10 inch trees ar e
left uncut the gross returns become $137 .02 per acre . That is, by
cutting only trees 11 inches in diameter and larger the highest retur n
per acre is obtained. The highest return per thousand board feet ,
however, is obtained when only trees 15 inches and larger are cut .
This indicates that the owner interested in a return cut would d o
well to adhere to the 15-inch cutting limit, whereas an operator who
has purchased timber only with the privilege of taking what he desire d
might take out trees as small as 11 or 12 inches . From the standpoin t
of both the landowner and the operator, leaving the small tree s
uncut is an advantage, for by cutting only trees 11 inches in diamete r
and larger, as compared with cutting to an 8-inch limit, the operator
prevents a loss of $7 .83 per acre and the landowner saves 2,929 boar d
feet of small timber to stock the land and grow into a• second cut .
'Under such a plan . however, it would he a Jong time before another
cut would be possible . By leaving all trees 13 inches in diamete r
and smaller, 9,513 board feet, lumber tally, per acre would remain ,
and a return cut could be made to advantage in 10 years .
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TABLE 12.-Total production costs, t lumber value, and gross returns per thausarl d
board feet, lumber tally, and per acre for loblolly pine by cutting to differe n tdiameter limits

Cutting to a diameter limit breast high of- Value of
lumber

Tota l
lumber -
produc-
tion cost

Differ-
ence

Cut pe r
acr e

Board feet

r
p

iDollars Dollars Dollars
8 inches and up	 24.26 18 .04 6 .22 20,770
9inches andup	 24 .35 17 .77 6.58 20,147
10 inches and up	 24 .47 17 .42 7 .05 19,31 6
11 inches and up	 24 .68 17 .00 7 .68 17,84 1
12 inches and up	 24, 94 16 .59 8.35 15,827
13 inches and up	 25 .21 16 .37 8.84 13,729
14 inches and up	 25 . 52 16 . 29 9.23 11, 257
15 inches and up	 25 .75 16 .45 9.30 8,890
16 inches and up	 25,97 17 .03 8.94 6,356
17 inches and tip	 26 .13 18 .27 7 .86 4,320
18 inches and up___ 26 .21 21 . 13 5 .08 2, 617

I Includes all costs except stumpage, interest, and Federal taxes .
2 Available to cover profit, stumpage, interest, and Federal taxes .

Table 12 shows that the production cost under selective loggin g
does not increase but actually decreases until the 15-inch diamete r
cutting limit is reached. This is conservative, since in an established
selective Jogging operation costs for railroads and camps would no t
increase so rapidly, because old grades and roads could be used over
and over, while in the foregoing example no such credit has been taken
into account .

So far results for the pine only have been given, but in managing
the stand for permanent timber production some consideration mus t
be given to the hardwoods. The most logical thing to do is to cu t
the poor hardwoods along with the pine . This was done, and the
results are shown in Table 13, together with a diameter-cutting limi t
for the pine . Since, as previously pointed out, the hardwoods did
not pay their way, the returns are less than for pine alone . For
example, if all trees 8 inches and larger, both hardwoods and pine ,
are cut, the gross returns per acre would be only $122 .52, as compared
with $129.19 for the pine alone . If all the hardwoods 8 inches in
diameter and larger and only the pine 11 inches and larger are cut ,
the gross return is $131 .35, whereas the pine alone yields $137 .02.
These examples indicate that the removal of the hardwoods actually
caused a loss, but over a long time this would be made up by an
increased volume of pine . From this comparison it must not b e
taken for granted that all the hardwoods should be cut, for good -
quality hardwood in small amounts in a pine stand is believed to b e
beneficial ; and if fire is kept out, it should pav its way . For the
first cut, however, a slight loss will probably be incurred in clearin g
the area of undesirable hardwoods.

cros s
eturn s
er acre a

oiler s
129 . 1 6
132 .57
1 36 .18
137 .02
132 .1 6
121 .36
103 . go
82.68
56.82
33.96
13.29
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TABLE 13 .-Total production cost, value of lumber, and gross returns per thousan d
oard feet, lumber tally, and per acre by cutting all hardwoods and the loblolly pin e

to different diameter limit s

Cutting to a diameter limit breas t
high of-

Volume removed
per acre

Value o f
lumber

Total 2

produc-
tion

Differ -
ence

Gross re-
turns per

acre 3Lobloll y
pine

Hard-
woods I

cos t

Board feet Board feet Dollars Dollars Dollars Dollars
flinches and up	 20, 770 1, 306 23 . 80 18. 25 5 . 55 122.52
9inches and up	 20, 147 1, 306 23 . 87 17 . 95 5.92 127 .00
10inches and up	 19, 316 1, 306 23 . 97 17 . 64 6.33 130. 54
11 inches and up	 17, 841 1, 306 24 . 12 17 . 26 6.86 131 .35
12 inches and up	 15, 827 1, 306 24. 30 16.93 7.37 126. 27
13 !miles and up	 13, 729 1, 306 24. 45 16. 78 7.67 115.32
14 inches and up____

	

_	 11, 257 1, 306 24. 57 16.82 7.75 97. 36
15 inches and up	 8,890 1, 306 24. 56 17.08 7. 48 76. 27
16 inches and up	 6, 356 1, 306 24. 35 17. 79 6.56 50. 26
17 inches and up	 4, 320 1, 306 23. 89 19. 04 4.85 27. 29
18 inches and up	 2, 617 1, 306 22. 96 21 . 28 L68 6.59

1 The volume removed is constant because in a selective-logging plan favoring pine the present hardwood s
should be removed .

4 Includes all costs except stumpage, interest, and Federal taxes .
3 Available for profit, stumpage, interest, and Federal taxes .

Under the selective-logging plan carried out in this study, all th e
merchantable hardwoods 8 inches in diameter and larger were cu t
and 69 per cent of the total volume of the pine, which was made u p
of trees from 8 to 22 inches in diameter . Only 7 .5 per cent of the cut ,
however, came from trees less than 12 inches in diameter .

Under management the next cut of pine will be made up of better-
quality trees than the present one . and there should be fewer hard-
woods of low value .

.APPLICATION OF RESULTS TO UTILIZATION AND FOREST PRACTICE
IN NORTH CAROLINA

Competition in the lumber industry has become so keen that th e
producer, if he is to continue in the business, must take advantage o f
every opportunity to increase the revenue obtainable . Higher
stumpage and lumber prices and an increasing demand for fores t
products can not be depended upon to carry him along . Closer
utilization carried out in a practical way is one of the best ways o f
getting more revenue from the forest . The use of the portable band
saw described in this bulletin is a forward step in utilization . At
this operation the waste due to sawdust was reduced about one-thir d
of that common with large hand saws . In addition the lumber was
kiln-dried before being edged, then edged to random widths, thus
Increasing the amount of lumber that a given log would yield as
compared with the results where the lumber is edged while green an d
cut to stock widths .

Easy portability of woods and mill equipment adds materially t o
the success of selective-logging operations, since it is necessary to
cover a larger area to obtain a given amount of timber than unde r
clear cutting. Although the operation studied was carried on by th e
use of railroads, the mill, with some modification, can be mounted o n
trucks to travel on ordinary roads . For small tracts of timber such
a mill would have many advantages .
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With a thin saw and a market for bark strips it is possible t o
reduce the waste in slabs to a minimum. Furthermore, in this
operation the edgings were dry and ready to be manufactured int o
molding, handles, and dimension stock without further drying o r
handling .

The lumber was well manufactured at this portable band sawmill ,
and the loss from thick and thin lumber and lumber of nonuniform'
thickness was reduced to a practicable minimum .

Before attempting to apply the methods set forth in this bulletin ,
each individual company should determine (1) whether it desires t o
make its operation permanent and (2) whether it can do so . Such a
decision rests primarily on whether the owners expect to stay in th e
lumber business or other wood-using industry, whether sufficient lan d
is owned and enough timber is available to make possible a permanen t
operation, and whether the financial condition of the company
permits of carrying on such an undertaking . No nation-wide recom-
mendation can be made . It is certain, however, that there are thou-
sands of acres in the coastal plain better suited at present. to raisin..
trees than other crops, that higher yields of timber are obta .inel
under management and fire protection than under unregulated cuttin g
with little or no fire protection, and that loblolly pine grows rapidl y
and has a - wide and ready market both here and abroad .

The best information indicates that selective logging is a practicable
way of cutting loblolly pine stands. No matter whether the area is
large or small this method of cutting can be used . For the farm woo d
lot or the small area of timberland selective cutting is especially to b e
considered, because these areas are usually easily accessible and ca n
be logged at any time with moderate or practically no direct cost fo r
roads. Improved highways and the development of motor truck s
have made it practicable to market either logs or lumber successfull y
even though the haul is as great as 20 to 30 miles .

Practically none of the loblolly pineland is producing all the woo d
it is capable of producing, because there are not enough trees on it .
Timberland owners when embarking on selective cutting will have t o
work with less than fully stocked stands and must, therefore, be con -
tent with less than maximum growth until their timber can be im-
proved by management and fire protection to a point where the land
is stocked with all the thrifty well-formed trees it will support . The
area studied was about four-fifths stocked with timber 4 inches an d
larger, which may be accepted as representative of old-field timbe r
on the better sites. It is interesting to compute the returns for such
a stand for the next two cutting cycles, assuming that selective cuttin g
will be practiced and fire kept out . Table 14 shows the actual amount
of timber per acre that was cut from the study area under selectiv e
logging, the average production cost and lumber value, and the
gross returns per acre. In addition , the same information is given
for two cuts in the future, assuming comparable production costs an d
lumber values and a growth rate of 1 inch in diameter in five years ,
which is about 15 per cent slower growth than that of the average
tree in the original stand .

1
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TABLE 14 .-Probable gross returns per acre for loblolly pine under selective cutting
at 20-year intervals

Volume per acre t
Trees per acre

	

dry lumber
1tally ,

Dollar s

	

25 .53	 . .
15 .89______ _
9 .64

	

94 .00

	

_

Under forest management the diameters below 7 inches should be filled in by young trees .
2 A reduction of 10 per cent is made for loss from windfall, disease, and the like. Values represent volumes

above diameter cutting limits .
a Includes 286 board feet lost in logging .

The cut as made yielded 14,262 board feet per acre, 13,976 board fee t
of which came into the mill and resulted in a gross return of $111 .53
t.o cover stumpage, profit, interest, and Federal taxes . If the remain-
mg trees grow at the rate of 1 inch in 5 years, then in 20 years i t
would be possible to cut with a portable band sawmill 9,751 board fee t
Per acre and obtain a. gross return of $94 . Similarly, 40 years afte r
the first cut 8,556 board feet could be removed which would yield a
gross return of $93 .35 . With fire protection and average rainfall th e
area should have seeded, and a stand approaching full stocking shoul d
be growing on the land, making a satisfactory return cut availabl e
every few years for all time . To some, the interval between cuts may
seem too long, and it would be entirely practicable to return every 1 0
Years if the operator is satisfied with a smaller yield per acre . With
Portable-rill equipment it is entirely practicable to log areas where the
cut is only 1,000 to 2,000 board feet per acre, so that it seems probable
that short rotations will obtain in many permanent small mill opera-tl°ns . A diameter limit has been used in Table 14 to indicate th e
results for the two future cuts in the absence of definite figures o n
selective cutting. In practice the stand should be logged about as
indicated by the cut that was made during the study . Only thrifty,well-formed trees should he left uncut so that the quality of the tree soccupying the land will improve with time .

20 years after

	

40 years after
first cut fi r s t cut

Diameter breast hig h
in inches

Stand- Cu ting Cu tLeft
Tree s
pe r

acre 1

Volume Treesper acre

	

perdry lum-
ber tally 21

Volum e
per acr e
dry lum-
ber tally 2

3	
Numbe r

-

	

- -

	

0. 9
1 . I

5	 1 . 4
6	 5 . 8
7	 14. I
8	 18. 4
9	 23 . 7

23 . 7
11-

	

22. 0
12 ___

	

-

	

17 . 5
13	 I

	

15 . 9
14	 12. 7
15	 11 . 0
16	 7 . 4
17	 5 . 2
18 . __

	

3 . 2
19---

	

2 . 220_ ---

	

. 9
21	 . 5
22	 .1

12 14,26 2

I Dollars
Lumber value per thousand board feet	 24.92	
Production cost per thousand hoard feet__ _ _ . . .

	

16 .94 _ _ . _ _ .
Difference per thousand board feet	 7 .98	
Gross returns per acre	 . .	 .

	

1f1 .5 3

Total . ._ _1

	

187 .7

	

85.5

Board Board

	

Number

	

l Number feet

	

fee t
-

	

. . .

	

0.9	

	

0 .2

	

.9 -

	

• ---I---- .- -

	

5

	

. 9

	

1 .0

	

4.8	

	

3 .0

	

11 .1 _ _ _

	

4 .0

	

14 .4

	

48 8

	

4 .5

	

19 .2

	

67 3

	

6.0

	

17.7

	

1,10 2

	

8, 4

	

13 . 6

	

1, 24 5

	

10.0

	

7 . 5

	

89 9

	

1U. 7

	

5.2

	

80 8

	

9 . 2

	

3 .5

	

65 2

	

9.6'.

	

1 .4

	

323

	

6. 6

	

. 8

	

220

	

4 .9

	

.,i ~

	

9 8
3° -

	

2.2	
9

.5

102 . 2

	

6, 508

135
158
373
769

I, 199
1, 664
1 ; 71 5
2 . 21 1
1, 81 6
1, 1105
1, 184

85 1
333
20 7

42

0. 9
. 9

	

.9	

	

4.8	 . . . .

	

11 .1

	

0. 9

	

14.4	 I

	

. 9
19.2 I __

	

. 9
8,

	

' r tt

	

1,510

	

4. 8}

	

9.0 1

	

13.6

	

2, 820 I

	

11 . 1

	

7 .5

	

1, 857

	

14 . 4

	

5. 2

	

1, 533 ;

	

19. 2

	

5, 659

	

3 .5

	

1, 166

	

8.7

	

2, 897

	

1 . 4

	

48 7

	

.8

	

266

	

.3

	

112	

Nu rube r
Boar d
feet Number

9, 751

Boar d
feet

8, 556

Dollar s
26. 1 0
15 . 1 9
10 .9 1
93. 35
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If a company desired to operate in a small way and run three of the
portable mills similar to the ones described in this bulletin, it . wo ill,l
need about 7,000,000 board feet of logs annually . About. 17,500 a{l.e.a

of loblolly pineland would be required to grow that amount of Limbe r
if an average growth of 400 board feet of lumber could be attained'
Taking the land as it would occur in a block of such size probably thi 's

estimate of growth is too high for the first several cutting _cycles, and
it might therefore be necessary to increase the acreage in order to

maintain the foregoing output .
LOG GRADES

Many mills in the coastal plain buy logs from farmers and wood-lo t
owners, hilt. there are no generally recognized and accepted rules fo r
separating the logs into quality classes or grades . To assist 111 develop,
merit of such grades, id] the logs in this study were classified accordin g

to a tentative set of rules which follow :

NO. 1 LOGS

Surface-clear logs from 14 to 15 inches and logs 16 inches and over in
diameter inside bark, small end, which contain not to exceed three 2
to 4 inch knots . Reasonably straight grained. Length 10 feet and
over .

NO. 2 LOG S

Surface-clear logs 6 to 10 inches in diameter and larger containin g
numerous small knots or more knots than allowed in grade No . 1 ,
Length 8 feet and over.

NO . 3 LOG S

Coarse, knotty, crooked logs that do not fall in either . grades No . 1
or No . 2 . No limitations on size or (I-utility of lumber produced .

NO . 4 LOG S

All logs that are less than one-third sound .

Table 15 shows the results of the study and indicates the net valu e
In logs of different grades taking into account the variation in over -
run as well as the difference in quality .

TABLE 15 .-Value of loblolly pine logs by grades for use in purchasing and sellin g

1)iller -
1

	

Prociuc•

	

once
v i r of 1.00 costs Let. ts eon A veragevtlltte of

	

l ee rContents

	

t,lit

	

1,1100 vn e.tir ;ln,kl value o f. dr' y(lumber

	

1tull,er 1et

	

hoard

	

i(4,le- :k 1

	

1,000
l )ascription of log grades

	

tally) of ; Overrun

	

feet '•

	

to ship-

	

hoard
the aver-

	

from log ping On t feet l of
age log

	

b
i e{lf

	

leek to form r ost dry lum -
logs

	

sleile 1 fl1r per 1,000

	

he r
lt1 rferal I

	

board

	

I
feet l

Surfaee•eii ,1r logs .1.4 rind 15 inches
in diameter.

	

Logs

	

It] inches i n
diameter and over, htit having

Board
feet Per Gu t

not rnnre thail three knots 136 17 . 1
2

	

tiurf;aee-rkear logs 6 to lb innhra in
diatr i'ter .

	

Larger logs With small '
hnntS	 I e7 41

	

5
3

	

Coarse, knotty, crooked lugs	 41

	

. 92 8
4

	

Logs that are less than one-third
Sound	 ,

	

( 2 )

	

( 2 )

	

( 2 )

	

( 2 )

	

Dot/ors

	

Dollars . Dollars

	

36 .73

	

1I . 68

	

-25. 0 5

	

3ti.83

	

12.94

	

-23 .8 9

	

43 . 01

	

15.30

	

-27..:71

Dollar s
31 .37

1 Gross scale Doyle .

	

2 Cull .

Lo g
grado
No_
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Owing to the extremely high overrun that obtained for the No . 3
jogs, the lumber in a thousand board feet gross scale of logs was worth
more than for the higher grade No . 1 logs . On a thousand-foot lum-
ber-tally basis , however, the lumber from the No . 1 logs was worth
$9 .06 more than that from the No . 3 logs. In addition the cost o f
cutting the No . 1 logs, which averaged 136 board feet each, into
lumber was less per thousand board feet than for the No . 3 logs,
which ran only 41 board feet per log .

From Table 15 it is possible for a millman to determine the pric e
he can pay for logs of a given grade and average . size. and yet, make a
profit of a given amount . Suppose a deck of logs were offered to a
millman at a given price . He could classify the logs and then by
reference to Table 14 determine that the lumber in No . 1 logs, at the
prices obtaining during the study, was worth $31 .37 per thousand
board feet and that the overrun would be about 17 .1 per cent. Sup -
pose his milling cost, and margin for profit, for logs of this size amounte d
to $14 . Under these conditions he could afford to pay $20 .34 per
thousand board feet gross log scale (overrun per cent of 1 .171 times
$31 .37 minus 1 .171 times $14) . Similarly, with a production cos t
and profit charge of $18, he could afford to pay about $8 .31 per
thousand board feet log scale for No . 3 logs . These data are base d
on 2,000 logs and should be representative .

Table 16 is for the use of the log buyer or seller who wishes to se t
up a value for his logs using different lumber prices from those ob-
tained in this study. The grade percentages indicate a reasonabl e
separation into quality classes. For example, grade No . 1 logs con-
tarn 22 .2 per cent B and better, No . 2 logs 10 .7 per cent, and No . 3
logs only 1 .6 per cent . There is also a good spread in value, No . 1
logs being worth $5 .34 more per thousand board feet than No . 2 logs
and $9 .06 more than No . 3 logs . Cull logs vary so widely in value
that no attempt has been made to evaluate them .

TABLE 16.-Quality and value of dry lumber from loblolly pine logs of different grade s

No. 1 logs No . 2oogs No . 3 logs

Lumber grade
Dry

lumber
Valu e
per M

feet b . m.
Dry

lumber

Valu e
per M

feet b . m .
Dry

lumber

Value
per M

feet b. m .

B Per cent Dollars Per cent Dollars Per cent Dollar s
and better_ 22. 2 47. 13 10. 7 44. 13 1. 6 42. 7 8_ _No. 1 and C 15. 8 36. 90 12. 9 33 . 62 4.4 32. 85No. b	

IN 0.2 b
ox 56. 7 24. 18 62.1 22. 75 77. 5 22. 27

B	 1 . 8 20. 77 9. 3 19. 04 12. 7 18.3 1
and better bark strips	 2. 6 30. 00 2. 5 30 . 00 .6 30 . 00Box bark strips	 .9 13. 00 2. 5 13 .00 3. 2 13. 0 0

Total or weighted average	 100. 0 31 . 37 100. 0 26 . 03 100 .0 22. 31

In the old-field loblolly pine stand covered by this study 9 .6 per
cent of the logs graded No . 1, 54 .1 per cent No. 2, 35 .9 per cent
No. 3, and 0.4 per cent No . 4 on the basis of gross log scale .
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VOLUME AND VALUE OF INDIVIDUAL LOBLOLLY PINE TREES

Table 17 gives the average volume and value for trees of different
diameters. -For example, 10-inch trees have an average volume of 6 2feet, board measure, and a value of $1 .36, but production costs are
$1 .49, so that such trees result in a loss of $0 .13 each, whereas 20.,
inch trees have a volume of 370 board feet and a value of $9 .63
which is sufficient to cover production costs and leave a balance of
$4 .41 to cover stumpage, interest, Federal taxes, and profit . The
figures in Table 17 should be useful in determining the value of indi,
vidual trees in connection with the marking of a stand for selectiv e
cutting and in sales of trees from wood lots .

TABLE 17.-Average volume and value of old-field loblolly pine trees of differen t
diameters

liar u
eter

breast.
high

Volume
of dry
Inn' her
per tree

cost o f
cutting

each tre e
into

lumbe r

1

	

I+ullars

Valle o f
lumbe r
in eac h

11'ce

1)ilTer-
elIl'e

Sty in
a ge I

value o f
each tree

Dollars Dollars Dollar sInches Board fee !
8 34 1 .03 0. 72 -0 .31 -0 . 5 2
9 35 .115 .71i - . 19 -.3 8

10 62 1 .49 1 . 36 - . 13 -.43
11 92 1. Sts 2. 08 + . 10 - . 30
12 120 2. :35 2.79 +.44 - . 03
13 1552. 81 :3. 70 +.89 . 33
14 3 . 20 4 .57 +1 .37 + .7 3
15 2

18 6
30 :3 . 7 .5 5 .80 +2.02 +1 . 26

16 275 4 . 36 7 .05 +2 . 69 +1 . 82
17 328 .̀,.11 :3 8. 53 +3 . 50 +2. 49
18 370

	

5.51 9. 73 +4 . 22 +3. 1 2
19 387

	

5. 62 10. 20 +4. 58 +3. 46
20 370

	

5 22 9.63 +4 . 41 +3. 3 7
21 414

	

.i. 7 2 10. 59 +4. 87 +3. 73
22 420

	

;i . !i5 10. 113 +4 . 98 +3.85

t Stumpage value is the production cost, plus a 20 per cent
margin for profit, subtracted from the value of the lumber .

CONCLUSIONS

The following conclusions are drawn from a study of the use of
portable band sawmills in the selective logging of an old-field second-
growth loblolly pine stand in North Carolina :

Portable band sawmills were operated successfully with a full-time
filer in the woods to take care of the saws for a group of three mills .

The portable band sawmills studied put out well-manufacture d
lumber and obtained more lumber from logs of a given size than did a
large band sawmill in the same locality .

Edging and trimming the lumber after it had passed through the
kiln worked out satisfactorily .

Partial cutting, or selective logging, proved a satisfactory economi c
method of logging old-field loblolly pine stands in the coastal plain .

Production costs were lower under selective cutting than unde r
clear cutting until a high diameter limit was reached .

The greatest gross return was obtained from the least volume ;
that is, a 14-inch cutting limit removed 54 per cent of the volume an d
yielded 76 per cent of the highest possible return .

Loblolly pine trees under 11 inches in diameter did not pay thei r
way when cut into lumber, not including the cost of stumpage ,
Federal taxes, or interest . If these items are included, a tree would
need to be at least 13 inches in diameter to pay its way .
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The small hardwoods cut in this operation did not pay their way .
A logger who has no interest in establishing a permanent operatio n

and who has the same costs as obtained at the operation studied woul d
make the most money per acre by cutting only trees 11 inches i n
diameter and larger.

Inasmuch as an old field produced a stand 80 per cent stocke d
without management and with only partial fire protection, the chances
of obtaining full stocking under management and complete fir e
protection are good .
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