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AND LOBLOLLY PINE FORESTS OF
THE GULY STATES REGION

By R. D. Garveg,! sentor forester, and R. H. MiriLER, associale engd
Products Laborafory,? Branch of Research, Forest Service

Introduction
The forestry situalion in the shertleal and
lobloliy pine stands of tha Guli Btales region
Purpaesa of the ipvestigation
Selectiva loggin:
1.gcation of the Investigation
How ke work was done.
Dretailed deseription of malhods followad .
Presentation aod use of results
Zecond-growih, forest-grown mixed short-
leal and Ioblelly pine area studied in
southern Arkanses
Secopd-prowth old-field loblolly pine ares
studied in northern Lowsiona _.______
Virgin shoctieaf bioe erea studied in the
flatlands of esstern Texas
Virgin shartleal pine and mived oak aren
studied in the mountains of wesl-gentral
Arkonsas._.
Logging nnd milling conditions
Logging costa par thousand board feet,
gross Jop scale.

CONTENTS

FPresentation end nse of results—Continned
Efiect of ovarrun .n production costs____
Totuf unit lumber-production cost. -
Lamber prices
Lumber grades -
Productivn cost and lnmber value comt-

pared.__._ .
Flooneial resulfs for diferant minlmmm-
diametar cutting limits
Applimtl%% ]ot esills 1o the handling

cuttlnT_

Practics] aspects of selestive lopging..-..-
Advantages of saleative lopging p
Suggestions for corpputing cutling limits.

Summary

Literature eited

INTEODUCTION®

Selective logging 1s one of the surest methods of keeping most
southern yvellow pine lands productive and of keeping smasll, unprofit-

able trees out of the mills.

Augusr 1213

neer, Forest

Puga

22
2
3
34

2

It is a simple and practical step in the

development of permanent or sustained-yield operations, and there-
fore merits the consideration of all timberland owners of the southern
pine region, ) X
Selective logging or selective cutting correlates present-day silvi-
cultural and the economic requirements in & practical way. Such
handling of forest lands may involve not only the selection of the
trees to be felled but also the determination of the order in which
different areas shall be logged and, sometimes, in addition the deter-
mination of the species to be cut. For stands of southern yellow
1 Asknowledgment s made to C. V. Sweel of tha Forest Prodocts Labaratory for suggestions in p]a.rm[ng
the work aod prepering the raport, to A. C. Wolljn, also of the lubotatory, for assistunce in collecting an
computing the daty, to E. L. Dommon of e Sofithern Forest Experiment Station for helpful suppestlons
in Emu'ng the feld work nnd preparing foe report, sod to B. A, Chapmen of tho station for assistance in
collecting the field data,  Thsnks ere also due to D, C. Gales, Fordﬂce Lumber Co., Fordyce, Ark,, to
L. D, Gﬁbert. Squthern Pine Lumbet Co., Diboll, Tex., to T, W. Hoa umufh. Cadda River Luriber éo‘,
Qlonwond, ATk, and to Heory E. Hardiner, Uranla Lumber Co,, Urania, La., for thelr £ nerons eogpera~
tign and assistaneo in the conduet of the {nvestigation. The Bouthern Plne Assocision, through its
officers and an advisory committeni rendered assistance in plaoning and carrying out the werk, .

1 Maintained at Medison, Wis., In cooperatign with the Unlversity of Wisconsia.
# By E. L. Demmon, director, Boutkern Forest Experlmont Station,
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pine, however, the method will involve mostly the selection of the
trees to be felled. In general it provides for the removal of the larger
and older trees and t%e defective smaller ones, and the reservation
of the thrifty small and medium-sized trees for seed production and
future growth. In designating the trees to be cut, minimum diameter
limijts should be used merely as a guide; the primary objective from
a silvicultural standpoint, should %)e to leave only hea,fthy, thrifty
trees. Cuiting practices on private land, however, must be governed
somewhat by immediate economic considerations, and the owner,
to operate suceessfully, may have to strike a balance in his cutting
plan between silvicultural desirability and economic feasibility.

Southern yellow pine grows fast on good land, and timber growing
on such aress appears to offer every promise of profit. Selective
cutiing: is recommended as a sound method of handling most short-
leaf and loblolly pine lards. The information in this bulletin should
be helpful to owners of southern pine forest 1and in setiing up manage-
ment plans that will result in sustained-yield operations, which in
turn create stable land ownership and contribute to the industrial
and sociel welfare of the region.

THE FORESTRY SITUATION IN THE SHORTLEAF AND LOBLOLLY
PINE STANDS OF THE GULF STATES REGION

The existing forestry situation in the Gulf States is unique in that
the region includes some areas presenting some of the best examples
of timber growing and other areas that are completely stripped of
forest growth. though there sre notable instances of good forestry
practice in the region, they are few in number; in fact it is estimnated
that less than 7 percent of the region as a whole is under the simplest
kind of forest management, such as intentionally leaving an occasional
seed tree. Furthermore, not more than 1 percent of the existing
stands ere fully stocked with tree growth (3, 4).* Until very recently,
competing timber regions and even local industries thought that the
South would cut out all its timber during the early part of the twentieth
century, but within the last decade it has become increasingly evident
that because of the strong, natural regenerative capacity of the south-
ern yellow pines the region is not going to cut out for a long time, if
at all, and that with fire protection and good forest management it
will produce an enormous amount of wood for all time. The chances
that forestry practice will be successful on shortleaf sand loblolly pine
areas are excellent; second-growth timber, which grew to merchant-
able size not because of fire protection and manegement but in many
instances without either, now makes up nearly three fourths of the
present cut, and the proportion is increasing yearly s the supply of
virgin timber becomes exhausted.

The Gulf States region, as considered in this bulletin, is made up
of Louisians, Texas, Oklahoma, Arkapsas, Mississippi, and Alabama;
it contains about 46,800,000 acres of shortleaf-loblolly pine timber-
land- (fig. 1}. Of this area, about 2,700,000 acres are covered with
virgin saw timber, 16,400,000 with second-growth saw timber, and
11,500,000 with cordwood, while 14,400,000 acres are restocking and
1,800,000 acres are deforested.

i Itel{e numbers in parentheses refer to Literature Cited, p. 53.
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PURPOSE OF THE INVESTIGATION

The primary purpose of this bulletin is to present the results of
selective cutting and clear cutting on typical lumber operations in
shortleaf-loblolly pine areas of the Guif States region., To get these
results it was. necessary to determine: (i) The costs both of logging
and of milling trees of different diameters; (2) the quentity, grade,
and sales value of the lumber produced from them; and (3) the gross
return when different volumes of timber were removed from the stand,
under sclective cutting, for lumber. It has been recognized for some
time that such information is needed by the lumberman who wants o
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FiGurg 1.—Commercial ranpe of the southorn yollow pines in the Gulf States region.

cut out and move on, as well as by the forest-land owner who desires
to handle his holdings so as to produce successive crops of timber.
The information in this bulletin is intended to serve fwo main pur-
poses: (1) To present, for actual going operations in southern yellow
pine, the financial returns under clesr cutting and under selective
cutting; and (2) to provide basic dats for the use of timberland owners
who wish to work out sclective cutéing limits for their own fimber.

SELECTIVE LOGGING

Selective logging, as the term is used in this bulletin, may be defined
88 a partiel-cutting practice that, through judicious selection of the
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trees to be removed, meets both silvicultural and econoric require-
ments'in such a way as to perpetuate and improve the forest and at
the same time to maintain or actually increase the profits to the owner
(). In practicsl application the aress to be logged should be chosen
as carefully as the individual trees, so Shat selective logging on s going
operaticn calls for the proper selection of both the trees to be cut and
the aress to be logged. The selection of logging areas is extremely
important, particulsrly when selective cutting is first started on a
l&xggrtéra.ct. The oldest timber, other things being equal, should be
cut t. .

Selective cutting, as the term is used here, dees not mean a “cream-
slkimming ™ process that robs the stand of its best trees and leaves
notiing but poor species or poor individusals of goods species to form
the next cut. The aim should be fo leave a good and thrifty stand
on the ground, and this necessitates taking out poor frees aslong with
the good cnes. Hence, the first cutting under selective logging often
fails to yield as high a quality as ithe owners expect. The practice
should not be condemned on this account, however, for the peor trees,
must eventually be removed from the stand anyway, and with such
cubting the rewards of quality and increased increment come ns early
as the second cut and continue from that time.

LOCATION OF THE INVESTIGATION

The investization here reported was made st four typicsl, large,
band-mill Ium%ering operations in the Guif States region. Studyno, 1
wes in southern Arkensas; no. 2, in northern Louisiana: no. 3, in
eastern Texas; and no. 4, on the Ouachits National Forest in the
mountains of west-cenfral Arkensas. The mills and the methods of
logging at the various operations were similar and In general were
representative of the region, but the timber differed, though &ll of it
was typical of the shortieaf and loblolly pine stands of the Gulf States

region.

%‘he field work was carried on, during the latier part of 1929 and
the first part of 1930, cooperatively by the Forest Products Labora-
tory, the Southern Forest Experiment Station, and four lumber com-
panies that are members of the Southern Pine Association; an advisory
committee from the same association assisted.

HOW THE WORK WAS DONE

In general, the same technic was used at each of the operations.

At ench place & representative ares of timber, from 13 to 54 acres,
was chosen for study. In 2 operations clear cutting was followed and
at the other 2, selective cutting. The timber from these areas was
studied by a crew as it passed through all the different steps of lumber
manufacture. These men went into the woods and the mills and
determined the output per unit of time and the cost of lumber per
thousand board feet for logs and trees of different sizes; in addition
they graded and tallied the lumber from each log separately and
determined the loss in volume and the change in quality caused b,
kiln drying and remanufacture. The same timber was studied bot
in the woods and in the mill. The trees and the logs were numbered
in the woods so that the logs from each tree could be identified at
any time during the work. Such a plen permits translating the
results into terms oi the forest at any stags of lumbering and at any
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time, and 1og by log if desirable. The guantity of lumber by grades
and the velue for trees of different diameters, for example, were
obtained directly by adding the figures on the lumber that came from
the logs ~ut from each tree. Time and output records were also
made, and the production costs for trees were obtained in much the
same way as were the grades and the value of the timber.

DETAILED DESCRIFTION OF METHODS FOLLOWED

The investigation was confined to shortleaf pine (Pinus echinata)s
and loblolly pme (P. laeda), except at the study in western Arkansas
where, in addition, white oak (Quercus alba), and red oak (including
Q. borealis maxima, Q. shumardsi, and Q. veluting) were given con-
sideration,

The arsas selected for study represented the following different
forest conditions: (1) Second-growth, forest-grown, mixed shortleaf
and loblolly pine; (2) second-growth old-field %oblolly pine; (3) virgin
shortleaf pine on flat land; and (4) virgin shortleaf pme and oak on
mountain land,

Areas (2) and (4) were cut selectively whereas (1} and (3) were cut
clear, except that in (1) and (8) n few 10-inch trees were left.

Second growth refers fo trees that have grown from seeds after
the cutiing of the virgin timber, to small #rees that were on the
ground at the time of logging, and to timber that has come in from
seed on abandoned farms. Usually ~uch timber in this region is
less than 75 years old.

Virgin growth designates timber in which there has been no logging.
Ordinarily such timber, at present, averages nearly a century old,
although the stand may contain trees ranging in age from 1l-year
seedlings to veterans more than 250 years old.

0Old-field timber covers trees that have come in Trom seed on
abandoned farms. Ifis considered second-growth timber.

Forest-crown second-growth timber applies to young stands on
land that had been cut over but not cultivated,

Diameter, when applied fo trees, in this bulletin, means the size
outside the bark 4} feet from the ]%round, and when applied to logs
it means the aversge size at the small end inside the bark.

Site is an index of growth that is expressed as the average height
of the dominant trees in the stand at the age of 50 years.

The Doyle log rule, the one employed by most lumbermen in the
South, was used in the first three studies, whereas the Scribner
decimal C, which is the official rule of the Forest Service, was required
in the fourth study becnuse that study was made on a national forest.
The results of the fourth study, however, huve been converted to a
Dayle basis in order to meke all the studies stristly comparable in
this respect.

Figures 2 and 3 illustrate the woods work and the transportation.

Members of the study crew determined the time required for felling
each tree and for bucking it into logs as it was hardled by the two log
cutters in the regular logging operation. The volume of each log was
obteined by a scale rule.  Production costs were computed as follows:
Suppose the records showed that the log cuiters required 60 minutes
tn produce 1,000 feet of logs from trees 20 inches in diameter, then if

¢ The names of species of wood sppenring 1a this bulletin are Lhose given In Miscellanvous Cireulnr 92 (6).
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-

the men received 30 cents each per hour, the felling and bucking
cost would be 60 cents per 1,000 board fest,

Fiouge 2—Logping southern yellow pine: A, Felllng trees; B, loadiug logs on wogons for hauling Lo the
Innding; C, logs bunched along a track spur ready for ear loadlng.

The logs were skidded to the landing and loaded on wagons by the
same men and teams that hauled them to the spur track. The time
required to skid each log, the distance it wag skidded, and the volume
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it_ contained were recorded. The same procedure was followed in
loading. For hauling, the time required for the round trip, the dis-
tance traveled, and the volume hauled were recorded. These data
when combined with the wages the men received and the cost of the

Frourr, 3.—The transportation and milling of sputhern yellow pins: A, Logy loadsd with steamlonders;
B, loga hauled by refl to the mill; C, maat mlils bave their aga dellvered divect fo log pond,

teams made it possible to compute the gkidding, loeding, and hauling
costs for logs of different sizes. The number of eack log was also
sot. down so that the cost of handling trees of different sizes counld
be computed.
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The ecost of loading the logs on the railroad cars was determined
by scaling each log and timing its loading. With this information
and a knowledge of the cost of ﬁmding the unit cost for logs and trees
of different sizes was essily computed,

The cost of hauiing the logs to the mill obviously could not be
determined from time records, o it was computed for logs of different
sizes on the basis of the cost of a car trip and the various bosrd-foot
capacities of a standard car when loaded entirely with logs of one
size. For example, a car when loaded with 8-inch logs will scale
only about one half as much as when loaded with 26-inch logs. In
this study the cost of hauling these cars to the mill was considered
constant, regardless of the size of logs they contained, so the actual
unit hauling cost would be twice as much for 8-inch logs as for 26-inch,

Unloading costs at the mill were determined directly frony the wages
paid the men who unloaded the cars and the volume handled. The
unit cost of unloading for logs and trees of different sizes was computed
from the time ratios nstablished by the head saw in the mill, for the
different sizes, and the average cost of unloading.

The investigation at the mill was carried on by a crew of five men
so stationed as to obtain complete records for each log fromn the time
when it came on the log deck to the time when it passed out of the
mill on the green chain in the form of lumber. One man rescaled and
renumberef the logs as they entered the mill, as a check on the woods
work, and recorded their diameters, lengths, and woods number. A
second man noted the time required to saw each log and the method
of sawing. Another man placed the log number on each board, cant,
or timber as it came from the head saw, so that the products from each
log could be identified and tallied on the green chain. TFinally, &
lumber inspector end a tallyman graded and tallied the pine lumber
and timber on the green chain for each log in accordance with the
grading rules of the Southern Pine Association.

The cost of sawing lumber from logs of difterent sizes was computed
from the actual time required by the mill to produce 1,000 board feet
of lumber from logs of different diameters, and the average cost of
running the mill for that period. The sawing cost for trees was com-
puted by adding the costs for the Jogs that made up each tree.

Kiln, yard, and shed costs were obtained directly from each com-
pany and were considered to differ among the different sizes of logs
in the same ratio as did the nunbers of pieces of lumber, cut from the
sizes, required to make a thousand board feet.

Planing-mill costs were considered constant per thousand board
feet in this study because the planer ean be adjusted to output, to a
certain extent, and hence planer costs do not necessarily rise as the
output of *he mill decreases.

Shipping expense was obtained directly from the company’s books,
end the total cost has been distributed among the different diameter
classes in accordance with the number of picces of lumber for logs of
different sizes required to make up a thousand board feet. General
costs were also taken directly from company records, and the costs
for trees of different sizes were computed from the average cost and
the ratios established by the milling time.

Discount, taxes, and insurance were varied in accordance with the
average prices of the lumber from each diameter class of logs or trees.
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Other costs, such as spur, road, and camp construetion, were
handled as fixed charges per acre, and under such conditions the cost
per thousand board feet of lumber varies inverssly with the amount
of timber removed per acre. If an scre supports 10,000 board feet
of timber and the ratiroad construction costs are $20 per acre, then
the cost per thousand board feet would be $2, but if only 5,000 board
feet are cut under selective logging the cost would be $4.  Itis thought
that with improved logging methads the incresse in the apportioned
cost of permanent improvements thet oceurs when a part o? the stand
is left uncut, can be reduced appreciably.

The tables on production costs show the classification of each cost
item and explain further the method of handling the items when
computing the toial costs for trees of different diameters and for
different minimum cutting limits. Where the production costs for
trees could not be obtained directly, as they were in felling, the costs
for the logs that came from each tree were added together. Similarly
the volume and the value of the lumber from each tree were obtained
by totaling the lwanber that was sawed from the logs making up that
tree. This method is feasible only when the su-me%ogs and trees are
studied in the mill and in the woods, as was done throughout this
investigation. .

The change in grade and amount of the lumber that takes place
between the green chain and the car was obtained by marking the
grade on s representative volume of the lumber, and making subse-
quent tallies of the same lumber as it came from the Lkiln (7). after
rough remanufacture, snd also after finish-processing in the planer,
The difference between the representative green-chain tally and the
finished-lumber taily formed o basis for correcting the green-chain
vafue of all the lumber to what it would be as finished lumber.

Lumber prices were obtained divectly from each company. The
value of the lumber for each dinmeter class was computed on the
basis of a piece tally, by grades, adjusted for kiln drying and menq-
facturing changes, and with use of the approptriate lumbez prices.

The averasge lumber value and production cost and the results when
2 stand was cut to different minimum-diameter limits were computed
by using the distribution of the totel volume among the different diam-
eter classes as found at each study and shown in tables later on.

The lumber prices and wage scules used in this bulletin are based
chiefly on 1029 averages. To adjust the production costs and lumber
values givenin this bulletin to conditions different from those obtaining
during this period » straight-line percentage correction may be applied
by diameter classes as explained on page 49,

PRESENTATION AND USE OF RESULTS

The discussion of dproduction costs and lumber values given later

is purposely confined to trees alone. Although much of the infor-
mation was necessarily obtained through the study of logs, this was
only a means to an end as far as this investigation was concerned.
The real objective is to present figures for trees of different sizes.
With figures on production costs, lumber values, and similar subjects
available for individual trees, arranged by diameter classes, it is easy
to nssemble these unit data into values for a forest through the use of
ndditional cruise figures giving the number by sizes of the frees in the
stand.
173595°—43——2
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Figures for four separate operations are given in this bulletin, since
the information when thus presented will be valuaeble to a greater
number of operators than averages including all the operations would
be. The gudance that the figures offer to a lumberman will depend
to some extent on how closely the operations studied compere with
bis own. If his costs and Iuraber values are close to the study figures
be may use the data without further computation; if they are not, he
should take the basic figures shown hereln and work out the results
for his own conditions, Detailed instructions for doing this appear in
later pages.

SECOND.GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY PINE AREA
STUIMED IN S0UTHERN ARKEANSAS

The 17-acre tract of timberland in southern Arkansas selected for
study supported & second-growth, forest-grown stand of shortleaf and
Ioblolly pine averaging about 58 yearsin age. The area had not been
cultivated, but a part of it had the appearance of having been partly
clesred at some previous fime, perhaps by a windstorm or by deaden-
ing. The volume was about equally divided betweer shortleaf and
Ioblolly pine, and the results of the study are for the two species
combined. Scattered among the pine trees were numerous small,
unmerchantable hardwoods and & few hardwoods of merchantable
size, but they were not included in the cut.. On the average the tract
supported 183 trees per acre, 100 of which were pine ranging in diam-~
eter breast-high from 4 to 26 inches, and 83 were small hardwoods,
most of which were less then 10 inchesin dismeter although theyranged
in size from 1 inch up to 20 inches. Considering only the pine the
area was classified as an 80-foot site® The average height of the
dominant shortleaf pine at the time of the study was 82 feet and the
loblolly pine 85 feet. 'The tract was only 60 percent fully stocked on a
volume basis according to the figures given in Miscellaneous Publi-
cation 50 (8).

The arves had been burmned over several tirnes, how often is unknown,
but the fires had apparently been mild, for the damage was not exces-
sive. Only 1} percent of the trees showed fire scars, end the total
loss in the smndp from defect, which included crook, rot, fire scarring,
breakage, end operating damage, amounted to only 3.4 percent; this
loss was determined by the difference between gross and net scale.
Defeet loss rose from 1.1 percent for 8-inch irees to a maximum of 4.8
percent for 12-inch, and then declined to 2.1 percent for the 24-inch
class.

Practically all the pine 8 inches in diameter and larger was cut for
saw logs, but noue of the hardwoods was removed, although a number
of the smaller trees were broken down in logging. The area, after the
logging, would be classified as clear cut. .

A total of 153,323 board feet, gross log seele, of shortlesf and loblolly
pine, or 8,000 board feet per acre, was cut from the tract. The logs
average 44 board feet each, or about 23 logs to the thouseand bosrd
feet, and ranged in diameter from 7 to 20 inches and in length from 12
to 20 feet. The average diameter of the logs, as calculated from the
volume of the cut, was about 11 inches and that of the trees about 15
inches. ' .

¢ Slte Is measured by the height of the averege dominant trea at the age of 60 years.
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The cut was made up of trees ranging in size from 8 to 26 inches
in diameter breast high. 8ince production costs and lumber quality
differ among the different diameters it is important in arriving at an
average to know the volume in each diameter class. Table 1 gives
. the volume distribution of the cut among the trees of different size

on a gross log scale and slso on a lumber-telly basis. The figures in
this table show that 65 percent of the cut came from trees 13 to 18
inches in diameter and that the volume harvested diminishes to an
extremely small proportion of the whole in the lower and the upper
diameters. Further, these figures are used later on in computing
weighted-average production costs, lumber values, and the results
that would-have come if a part of the stand had been left uncut, as is
done in selective logging.

TasLe 1.—Distribution among the different sizes of second-growth, forest-grown
mized shortleaf and loblolly pine trees, by gross log scole and tumber tally, of the
volume of timber cul in southern Arkansas
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SECOND-GROWTH OLD-FIELD LOBLOLLY PINE AREA STUDIED IN NORTHERN
LOAUISIANA

The 13-acre srea selected for study in northern Louisiana was a
typical old-field stand. It had been farmed in the late eighties by
the man who logged it in 1930. On the average the sta.n?l was 42
years old, but individual trees as young as 25 years were found, and
& few trees around the edge of the cutting area were over 50 years old,
There were also on the area a few shottieaf pine trees, the volume of
which did not exceed 6 percent of the totalpcut, end a few longleaf
pines that were excluded from the results; for practical purposes the
timber may be classed as loblolly pine. In addition, 8 few small,
scabtering, unmerchantuble hardwoods were growing on the area, but
they were of no importance and may be ignored except in connection
with cultural thinnings,

The study area, which was classified as an 80-foot siie, supported
tisaber equal to about 80 percent of the volume of a fully stocked
stand, There were an average of 207 pine trees per scre, ranging in
size from 4 to 26 inches in dinmeter breast high (fig. 4). The trees cut
for lumber during the study ranged in size from 8 to 26 inches in diame-
ter and those that were left standing ranged from 4 to 18 inches. The
timber 8 inches and larger in diameter aggregated 10,133 board fees,
gross log scale, or 17,259 boerd feet, lumber teily, per scre for the
study area. In the selective-cutting plan followed, 77 percent of this
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yolume was removed from the entire area, or & grand total of 179,209
board feet, lumber tally. The trees that were cut averaged 119 board
feet each, log scale, and the logs 44 board feet, log scale, or 23 logs to
the thousand board feet. The logs averaged about 11 inches in diam-
eter inside the bark and the trees about 16 inches in diameter outside
the bark, according to caleulations based on the volume of the cut.

The area had been burned over several times, but the damage was
not excessive, even though 6.4 percent of the trees showed indications
of butt rot. Forked trees were very noticeable in the stand, amount-
ing to 3.3 percent by volume of the cut. Counting a]l imperfections
for wlich a reduction in scale was made, such as cat face, crook, and
Tot, the loss amounted to only 1.3 percent.

Table 2 shows the volume distribution, among the different diam-
eter classes, of the timber cut. As might be expected in a second-
growth old-field stand, nearly 50 percent of the volume was concen-
trated in the 14- to 17-inch diameter classes.

Tavre 2.—Distribulion among the different sizes of second-growth old-field loblolly
}:’ins_tr_ees, by gross log scale and lumber fally, of the volume of timber cul 7n northern
QUTILANE
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VIRGIN SHORTLEAT PINE AREA STUDIED IN THE FLATLANDS OF EASTERN TEXAS

Two areas in esstern Texas about one fourth mile apart, represent-
ing different classes of timber, were studied. The stand on one area,
which was 6} acres in extent, consisted chiefly of large, old, shortleaf
pines; the small pines were fewer in number than is common, but
about the average number of small, scattered, poor-quality hardwoods
were growing. None of these hardwoods, which were mainly red
gum, hicl.ory, black and willow oak, and red and wixite oak, were cut
1n this study. The pine averaged 43.8 trees per acre, ranging in size
from 4 to 31 inches in diameter breast high and in age from young
growth 10 to 20 years old to veterans of more than 250 years. The
pine trees that were cut, which ranged from 40 to 274 years in age,
averaged 122 years, Their average height was 107 feet and average
diameter 20.2 inches. The ares was classified as an 80-foot site:
considering the pine only, it was about 40 percent fully stocked.
There were 25.4 hardwood trees per acre, ranging in size from 4 to 21
inches, with most of them less than 12 inches in diameter. The
second area, ahout 12 acres in extent, was covered with a virgin stand,
but the trees were thicker on the ground and were younger than those
on the other area. ILike the first ares, it contained a few small hard-
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woods of poor ﬁmlity; the same species appeared, and elm was there
in addition. e aversge number of trees was 128.9 per acre; they
ranged from 4 to 28 inches in diameter and from 10 to more than 150
years of age. The pine trees that were cut ranged from 40 to 152
~ years and averaged 74 years old. The average height of all trees in
the stand was 85 feet, and the average diasmeter breast high was 15.6.
inches, Tlie average heizht of the dominant trees was about 100
feet; the area was classified as between a 70- and an 8§0-foot site,
which made it approximately the same as the first plot. Considering
the pine only, the area was about 70 percent fully stocked. There
were 9.4 hardwood trees per acre, ranging from 4 to 19 inchesin diame-
ter; over two ‘thirds of them were less than 12 inches in diameter.

The combination of these two areas should give a good average for
the virgin-growth flatland shortleaf pine areas. The stand on the
two arens gave some evidence of fire injury, but judging from: the
waderbrush the ares had not been burned over during the § years
preceding the study. Nine percent of the trees showed fire sears,

The oldest treez on the larger area showed an increass in growth
about 70 years ago, indicating that the stand had been thinned out
at that time. Sinee there had been no previous cutting on the area
the most logical explanation is that a windsterm had blovwn down a
part of the stand.

All but 2 trees per acre, of those 10 inches or more i diameter
breast high, were cut for saw logs on the small plot, while on the larger
aren 23 such trees were left per acre. - This cutting policy corresponded
with the general practice of the company to take almost all the trees
that measured 12 inches on the stump. None of the hardwoods was
removed during the study, although the company’s general policy
was to cut the hardwoods that could be used, along with the pine.
The hardwoods on these areas were of so little importance in the log-
ging that they would have had practically no effect on the financial
aspects of the operagtion,

There was a small amount of loblolly pine (7.5 percent) in mixture,
but for all practical purposes the stang could well be considered a
pure shortleaf type, and hereafter no mention will be made of the
other pine,

A total of 198,938 board feet, gross log scale, of shortleaf pine, or
about 10,600 board feet per acre, was cut from the 18.72 acres of il
two tracts.. The trees that were cut averaged 242 board feet each.
The logs, which ranged in length from 10 to 20 feet, ran 12% to the
thousand or 80 board feet each, The average log was about 13 inches
in disimeter inside the bark and the average tree 17 inches in diameter
breast high outside he bark.

Table 3 shows the volume distribution of the timber stidied among
{;)he. different diameter classes on gross-log scale and lumber-tally

ages,
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Tanre 3-—Distribution among the different sizes of virgin-growth flatland skori-
eaf pine trees, by gross log scale and lumber {ally, of the volume of timber cul in
castern Teras

Yolurme distribution Volome distribution
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VIRGIN SHORTLEAF PINC AND MIXED OAE AREA STUDIED IN THE MOUNTAINS OF
WEST-CENTRAL ARKANSAS

A rectangular area in the Quachita National Forest, which extended
from bottom land along a stream course up a slope to & ridge top
about 500 feet high, was selected for study; it was 53.8 scres in
extent. The shortleaf pines on this ares averaged 68 trees to the
acre; they ranged in diameter breast high from 4 to 29 inches. In
age they ran from scedlings to trees more than 250 years old. The
hardwoods aversged 2 merchentable trees per acre, 12 inches and
more in diameter, and a counf of a 12-acre fract within the cutting
area showed that there were 34 trees per sore below this size, mostly
in the 4~ and 6-inch clesses. The average age of the trees that were
cut was 144 vears, and the average total height 76 feet.

For the tract as » whole, the site index was estimated as 68, Con-
sidering the shortleaf pine only, the stand was only about one third
fully stocked. The area was better stocked on the lower part than
on the upper slopes, principally because of better soil and less fire
damage. The stand averaged 4,558 board feet, gross log scale, of
shortleaf pine and sebout 240 board feet of hardwoods, 8 mches and
larger, per acre. Counting all imperfections for which a reduction in
seale was made, such as cat face, crook, and rot, the loss amounted
t0 8.2 percent.

The aim was o remove zll the mature dominant trees, the slow-
growing or inferior intermediate ones, and defective trees of all classes,
and 5o leave enough thrifty ones of wvarious sizes, well distributed
over the area (fig. 5), to equal 30 percent of the volume of the original
~ stand, in order both to seed the aree and to provide snother cut in
about 35 yeers; 54 shortiesf pine trees per scre, ranging in size from
4 to 24 inches in diameter, were left standing for these two purposes.
The plan called for cutting all merchantable hardwood trees. On
12 acres of this particular ares the remsining unmerehantable hard-
woods were girdled or poisoned by the Southern Forest Experiment
Station as sn experiment in an effort to rid the land of them and
thus meke room for healthy trees of either pine or hardwood,




Erouae 5.—Selectlve cutting in the Guaochitn Nutlonal Parest, {A) Virzln stands of shortiend pio (B)
cut selectively ludicate that {C) youpg growth will comre in under such manegewent,
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Panre 4—Distribution amang the differenl sizes of virgin-growth mountain shortleaf
pine trees, by gross log scale and lumber tally, of the volume of timber cut in west-
central Arkansas, and also the lotal number of trees cuf and left

Trees Volume distribation
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Table 4 shows the total number of shortieal pines on the tract,
the proporfions thet were cut and that were lelt, and the volume
distribution among the different dismecter classes of the trees cuf,
both on a gross-log-scale and a lumber-tally basis, There were only
68 pine trees per ncre; this is a light stand even with the addition of
the few hardwoods that were in mixture. On the average, the 14
shortleaf pine trees cub per acre yielded 4,161 board feet, lumber
tally, and in addition the 2 osk trees yielded 286 board {eef, a total
of 72 percent of the volume of the total stand 8 inches and larger.
About 81 percent of the cut ceme from trees 14 to 22 inches In diam-
eter; the largest volume was from the 18-inch diameter class, which
supplied 12.5 percent of the total volume cut.

LOGGING AND MILLING CONDITIONS

All the study areas, with the exception of that In west-central
Arkansas, were fairly level, and were well drained,; the soil was sendy
clay, its surface free from rocks. The surface of the study area in
west-central Arkansas varied from smooth, flat land in the lower part
to steep, rocky stretches on the sides and the tops of the ridges.
The soil was & fine white clay in the bottoms and almost a pure gravel
on the slopes and ridges. 'The rainfall and logging conditions for the
period were normsal on all aress.

The trees were felled, limbed, and bucked into log lengths by crews
of two men each. The logs were skidded to the wagons by the haul-
ing crews, loaded by “cross haul”, and transported to the spur track

173595°—83——3
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with wide-tired wagons. The hauling distance in the southern
Arkensas;, Louisiana, Texas, and west-central Arkansas operations
averaged 740; 1,925; 1,150; and 1,593 feet, respectively. All logs
were loaded singly on standard-gage cars with a steam loader. The
railroed haul from the stands to the mills, in the foregoing order, was
11, 20, 56, and 75 miles, respectively.

All mills had band head saws and complementary equipment,
such as edgers and trimmers, but had no resaws. Under ordinery
practice at the southern Arkansas apd Lovisiana mills the no. 2
common and better lumber was kiln-dried and the no. 3 common was
asir-seasoned. At the Texas mill the higher quality no. 2 common and
better lumber was kiln-dried and the low-quality no. 2 common and
the no. 8 common was air-seasoned. Occasionally, on rush orders,
small and medium-sized timbers were put through the kilns, All the
lumber at the west-central Arkansas mill was kiln-dried and was then
put through the rip mill for such additional manufacture as was
necessary before storage in the dry shed. Practically all the lumber
at all the mills was either surfaced or run to pattern before being
shipped.

LOGGING COSTS PER THOUSAND BOARD FEET, GROSH LOG SCALE

The increased unit cost and the decreased output when handlin
small trees instead of large ones are not so apparent to the casu
cbserver wher he is in the woods as when he is in the mill, but they
exist, nevertheless. Table 5§ shows the weighted-average unit cost
by items for logging all trees together and the corresponding costs
for each diameter class. With the exception of the items for spur
tracks and the various camps the unit production costs are grester,
In all items for small trees than for large ones. Sawing down the
trees and cutting them into logs costs more than three times as much
per thousand board feet, gross log scale, for trees 10 inches in diameter
as for trees 24 inches in diameter. Loading, {reight, and skidding
costs show similar relations. Summing up all items, it costs nearly
three times as much to cut the logs from 10-inch trees and bring
them to the mill as to handle the logs from 24-inch trees. Because
of the larger overrun for small trees, however, this ratio and others
like it are reduced somewhat when the cost figures are converted to a
Iumber-tally basis by means of overrun percentages, but the general
fact remains unchanged; unit production costs sre higher for small
trees than for large ones. The grouping of the items in table 5 is
somewhat different for each operation because of the different methods
of cost keeping employed by the cooperating lumber companies.




TasLe 5.—Logging costs per thousand board feel, gross log scale and lumber tally; by diameler classes for the 4 operations studied
SECOND-GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY PINE TREES, SOUTHERN ARKANSAS

Weighted Ttemized costs per thousand board feet, gross log seale, for the indicated diameter breast high, in in¢hes—
| average
. Classi- | cost per f
Cost item fication } thousand
of cost ' | bhoard
feet, gross
log scale

DS A &1

g § e

Dol-| Dol-| Dol-
Dollars S lars | larg | lars
'Sawmg.- L.20] 4. 50] 2. . . . &3 371 1.25) 1,15} 1,07
Skidding 1.
Swamping 31:1.70]10, . 02! 4. . 45! 2. 74] 2,20} 192} 1,68 1,40
Scaling...... v
Londing on ca . 8 A .82 .87 .73 .62 .
Freight on ears.. 1 . . 73] 3,08 2, A . 821 63| 1,48] 1,37 1A27
Supplles and repairs.
Depreciation, insurance, )
and taxesonwoodsequm- . . 3 . BB LB B8] . 504

1.93} 1.98} 1.93

Total loggmn cost per
thousand bonrd .
feet, gross log scale.... 9. 74115, 72|12. 67310, 8. 28| 7.58 7.03f 6.59 6. . 94] 6.721 5, 54) 5,37 5,25 5.13

Total logging cost ner
thousand board
feet, lumber tally. .. . . 62110, 95| 8.73| 7.80] 7. 20 6. 6,25| 5.8 5. 48| 5, 18] 4.05] 4. 76] 4. 59] 4. 45| 4. 34] 4, 24| 4. 16} 4. 08

SECOND-GROWTH OLD-FIELD LOBLOLLY PINE TREES, NORTHERN LOUISIANA

Bawing; labor, scaling, and -
expenses vT 1.10] 8, 16| 4.78; 3.10] 2.28] 1,84} 1.53} 1.29| 1.11;°0.97; 0,87 0.82[ 0.77| 0.74| 0.71] 0.70 0.69; 0.68 0.68| 0.68]._.

Hauling. labor, scalmg, and
vT 3. 47114, 48111, 76] 9. 55 7. 64] 0.07] 4,95 4. 14{ 3.55] 3. 11} 2,77| 2.54] 2.35] 2.23; 2. 12| 1,97] 1.91) 1.87 1. 83}

Loadmr.', on cars:

LaDOr s e am e acm—n- vT ; g - 3 ;
Expense VP .1_1}78 7.39) 5.00; 3.49| 2.41j 1.72} 1,25 .06} .76/ .63} .53 .47 ,41‘ S36F . 331-.301 .26{ .24) .22 ,20\.._

t Code for classification of costs: CA=constant per acre; V' Cap=varies with {he capacity of the ears when they are loaded with logs of 1 size only; VM T=varies with the time
in the mill; VD=varies with the time per thousand board feot reguired for logs from trees of different sizes; V Tot=varies with the sum of the other Ioggmg costs, excluding CA vosts.
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Tasre 5.—Legging cosls per thousand board feet, gross log scale- and lumber tally, by diameter classes for the 4 operations studied—Contd,
SECOND-GROWTH OLD-FIELD LOBLOLLY PINE TREES, NORTHERN LOUISIANA—Continued

0g

Weighted 1temized cost per thousand board feed, gross log scale, for the Indicated diameter breast high, ininches—
average )
Classi--| cost per { i
Cost {tem fication | thousand t
of cost | board 0l st
feet, gross ,
log scale .

&

Dol-{ Dol-{ Dol-{ Dol- Dol-| Dol- Dol- Dol- Dol-
Dollars ilars i lars | lars | lars | lar: tars | lars | lars | lars lars {ars

CA 1981 1.95; '1.05] 1.08; 1.98! 1. .08} 1.08] 1.98] 1.98] 1,98} 1.08] 1. 08| +981 1.08] 1.98

Spur trackS' labor and ex-

Rau]r{ml(il trz(\in]splyrtmou' r
ailroad labor.__._. weal VCap [ L6 ¥ = b X 4

Railroad expense......| V Cap ].49}2. 18} 6.42] 5407 4 61 3.87 3. 2,471 2,24 Lo 1. . 1. 45
Railroad mmutenance,_w_,. VMT +30] 166} L2} .02 .70] .& .30 . 36 230; .28 3 5 .24
Woods supervision 3 OLGH L2 o4l T8 .68 400 .34 L8 . 20

Total logging cost. per
thousand board i
feet, grosslog seale. . 10, 20141 74131, 47|24, 50{19, 61{16. 01{13. 43]11. 63110, 35 8,67 8 5] 7.45! 7.20; 0.99} 6.79

Total logging cost per
thousand "board ‘
feet, lumber tally... 6. 65112 33{11,25/10. 41| 9. 551 8. 04] 7.80] 7.17 6.67 6.24] 5,92] 5,70} 5.50! 530 5. 29} 5. 5, 14} 5.17,

VIRGIN-GROWTH FLATLAND SHORTLEAF PINE TREES, EASTERN TEXAS
i

Sawing:

T P o sl 22 nog na] s 1o46] 130 28l Li] i) Ll o8] 1osf Log) 1. 0.96] 0.94] 0. 0.89] 0.87

Skidway and teamsters:

Material nn(lsuppli&s.- ) Y 2 . 315,32 4. 3.63} 3.10) 2,67} 2.33; 2, 1.85 1,671 1.54f 1,49 1, . . 1,13 1, 09
Animal feed.... - .oe.non L83

L9 .97 .81 .70; . L5347 .42 .28 . <28 .20

Mnteriul and supplxes._
Railroad transportation:
Woods engine;
Lahor _.. .50
Matermlandsuppliea . 5 8.13; 7.04} 6. 5,39 4.79] 4. L 3.59! 3,31} 3.13} 2.06! 2,85 A . 2.53| 2.46) 2. 2, 25! 2, 18] 2
Main logging road 2,43 |

FENLIADTIEDV JO \LIEd "$'0 ‘GL8 NITFTIOS TVOIINHOIEL



http:8.1317.04
http:1.01/1.02
http:1.211.10
http:1.59'1.461.361.25
http:1.021.74
http:1:~~}1.l8
http:6.6512.3311.2510.41
http:1.981.98
http:1.981.98

Spui tr!;\gk:
abor;
Material and supplies._ . 154 1541 1. 54} 1. oif 1. : 41 1.54) 1. 54
Miscellaneous logging ex- ‘
pense 144 1,22 . . . 6 . 2 . 4 A3 -.40} .38

Total logging ¢ost per
thousand - board
feet, gross log scale.. -=-|21, 98]18. 0416, 34]14. 23[12. 6411. 30| 3 7.99] 7.65{ 7.39) 7.18] 6. 99|

Total logging cost per
thousand - board ’ ’
{eel, lumber tally... 3 11.05{10. 21} 9. 44] 8,77] 8.22| 7. 7,30} 7.00] 6. 0,431 6. 231 6.08] £ 96! 5. 89| 5,83

VIRGIN-GROWTH MOUNTAIN SHORTLEAF PINE TREES, WEST-CENTRAL ARKANS

Tools and supplies... .. ) \ 2 3 3 . 1. 18 . 0. 87| 0.86
Scaling and supervision .
Brush dispasal p . ! 05 .86 . .43 . 29 2R
Skidding, wagon haul, and
SWAMPING. _ciimainnancs P o'
Smﬁng_____g___ - 5.06) 4. 3.35 2,18} 2.07
Loading on cars. .. - ) 3 . 2 2,15 1.30 .70, 60]. ., 54
Spur track and camps ¥ 2 . 1,928 1,92 1. 92 1.92} 1,92
Main - line - maintenance,
train Iabor, and supplies. K . A 3 154 1. 20| 7f B0 .75
* Freight 1. 3. 3 . 75 2, A 1. 96 1. 56 . 1.23| 1.19
Salaries....
Office expense._. .
Liability insurance..
Group life insurance.
Motor-car repairs and sup-

Miscellaneous expense__....
Fire and. locomotive in-
Taxes on logging 'equip-

ment and railroad. ..
Depreciation

Total Yogging cost per
thousand .  board

INId XTI0THOT ANV JIVH'LLIOHS A0 DNIDDOT HAILOEIHS -

feet, gross log scale ). 33.55(27, 60/23. 01119, 5317, 13, 62{12, 37}11. 40]

Total logging cost per
thousand = board
feet, Tumber tally__ 18, 77(10. 6014, 7113, 15[11. 0110, 95110, 16| 0. 9,01

1e
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EFFECT OF OVERRUN ON PRODUCTION COSTS

Logeing costs are generally kept on & log-scale basis and milling
costs on & lumber-taﬁy basis. Since total costs are ordinarily com-

uted in accordance with the lumber tally, it is necessary to convert
ogging costs into lumber-tally values, and this is done by means of
overrun figures. Gross overrun is the amount by which the lumber
tally exceeds the %ross log seale. Correction is needed becsuse the
Doyle log-scale rule does not give the true lumber content of logs.
This is partly the fault of the rule and partly because the efficiency of
the mill tmtfr the percentages of the different thicknesses of lumber
snwed, both of which affect the volume obtained from logs, cannot be
predstermined by any rule.

Table 8 shows the gross overrun, arranged by tree diameter, for the
four operations studied. The overrun is extremely high in the
smaller trees because the Doyle log rule gives values disproportion-
ately lower for sniall logs than for large oncs.  Small trees yield more
lumber per thousand board feet, log scale, than do large ones; in this
way they compensate in part for the higher unit cost of handling
them. Ifor example, the felling and bucking cost for the logs from
g-inch trees in southern Arkansas (table 5) was 3.1 ttmes that for
20-inch trees on a log-scale basis, but when the costs are changed to
2 lumber-tally basis by dividing them by 100 percent plus the appro-
priate overrun percentage, expressed as a decimal fraction (for 9-inch

9 [+
$2“.f21=$1.20; for 20-inch, ﬁ)—?:—ggy=$0.76), the ratio is reduced

to 1.6. The overrun figures are based on the lumber tally at the green
chain. The total amouns of green lumber is reduced by the losses in
quantity that occur in seasoning, remanufacture, and plaping, but the
effect of these losses has been taken ecare of by using, as the value of
thonsand board feet of green lumber, the price actually received for
the smaller amount of dry, menufactured lumber obtained from it.

TanLe 6 —The overrun for the four operations studied
GROS38 OVERRUN
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Total unit logging costs, both the average value and the values for
individual tree L%i];meters, have been obtained by merely adding up
the unit costs of the different logging items. The umit costs of the
spur tracks and of the camps vary with the total amount of timber
removed from sach nere. For the purpose of computing the produe-
tion costs by diameter classes, however, these two charges have been
considered as being the same per thousand board feet for each diameter
class of the trees as for all sizes together; therefore, in converting these
charges to a lumber-tally basis, the average overrun is used and not
the overrun for individual bree sizes, as was done with the other cost
items.

All the logging costs shown in the following tabiss have been
conve.ted to o lumber-tally basis by means of the overrun figures in
table 6. TFrom here on production costs for this operation wil be
discussed in ferms of lumber tally only.

TOTAL UNIT LUMBER-PRODUCTION COST

To a large extent the unit cost in the mill is governed by the output
of the head saw, because the mills are equipped and manned te produce
3 certuin amount of lumnber and the cost per day is more or less fixed.
Therefore, the unit costs are low when the output is high and high
when the output is low. For this reason careful #ime studies were
made at the head saw to determine the comparative time required to
produce 1,00G board feet of lumber from logs of different sizes. It
was found that more time was required to saw 1,000 feet of lumber
from small logs than to saw the same amount from large logs, and
hence the costs were higher. The time ratios among the different

diameter classes have been used in the computation of sawing costs
and several other untt costs connected with milling. )
With logging costs converted to a Jumber-tally basis, the total unit

production costs may be obtained by adding the unit—loggmg and the
u

unit milling eosts, which were recorded on this basis. ch addition
Iias been made, and the tolal average unit production cost and the
equivalent costs {or shortleal and loblolly pine trees of different
dianieters are shown in table 7.




TaBLE 7.—Production costs ! per thousand board feet, lumber tally, by diameter classes for the four operations studied
SECOND-GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY PINE TREES, SOUTHERN ARKANSAS

(4

Weight- :
ed ns-'er- Titemized costs for the indicated diameter hreast high in inches
age cost
Classifi- {per thou-
Cost item cation sand
of cost 2 { board - . 2%
feet, -
umber
tally

Dol-
Dollars turs
‘Sawing 0. 85] . B4 0. 76]
Skidding and wagon haul. 0. 99
Swamping..-ceeee-. ———— L2231, 27 . f .82
Sealing 4 L 06
Loading on cars . 58 .01 . . .31
Freight on cars.. . 09) . . . . -8
Supplies-and repairs
Depreciation, insurance,
and_ taxes on - woods . . . . . . . . : . . .33
equipment
General expense.
%pur tracks.__

Pond

Ihing_ .o —oooae
Depreciation on sawmill
and planing mil A
Insurance or: plant 7 497 3l '3. 33
Taxes on plant and timber. VMT |. : * } y - g - - - y g g
- ‘General expense.
Insurance on lumber. .20
Taxes on lumber. - - VP |. . .64 .65 .66 .68 .08 .70f .71 .73 .74} . 76| .78 .79 .80 .82 .83 .84| .85
Discount on sa%es..e..iv-.
Allowance and adjust- .
Iments. 13 .13} ".13] .13p 131 .13| 13| .13] .13] .13t .13f 13| ..13) .13} .13}] .13 .13| .13| .13[ .13

20. 72133, D1128.86120. 24124, 57123, 32122, 10121.25[20. 46119, 79{19, 16118, 67/18. 22{17. 81{17. 49(17. 20{16. 94116. 68]16. 45'16. 29

HYOALTNOIEYY A0 "IdEA 'S'A ‘GLE NILATING TVOINHOAL

1 Excluding stumpage, Federal taxes, and interest.

? Code for classification of costs: C=constant per thousand board feet; CA=constant per acre; V ‘Cap=varies with ths capacity of the cars when they are loaded with logs of
1 size only; VMT =varies with the timein the mill; V.no, pes.=varies with the number of pieces needed to make up 1,000 board feet; VP =varies with the price; VT =varies with the
time per 1,000 board feet required for Tumber of different sizes; V Tot= varies with the sum of the other logging costs, excluding CA costs,
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SECOND-GRGWTH OLD-FIELD LOBLOLLY PINE TREES, NORTHERN LOUISIANA

Baw ing‘labor, scaling; and

Rnllrond transportat
Rallroad labor......
Railroad expbnse.

Rallrond maintenan

‘Woodd supervision.....

Bawmill and pond:

EXDONSe_ . weranzanain
Kilns and yard:
Yard nnd sorter labor.
Yurd ex
Dry-kl]n nnd shed la-
Dbo-rk.l_-ﬂ e
ry-kiln expense
Plgner lnbor and expensa,
Shibpios bar nd
pping randexpense.|
Miscellaneous allowance;
claims and corrections...

Administration expense;

General expense.
Office expense

Legnl expensa.

Accldent insurance...

Insurance on. plant
and equipment..__,..

Taxes on land and

Depreciat|
Mnchine—shop
and expense
Discount on lumber...._.

Total-.

V no. pes.
V no, pes.

Vno. pes,
V no, pes.
c

ijl

0.72
Cawm

2,27} 1.6}
4,02 3. 97|
2,05 1.686
1.29) 1,29
1,79 1.85
L40] .42
.48 4

7.75] 0. 95!

.n

1.25
3.85
L4l
129
1.86

»37]

.38

6,23

1.07
3.58
L13
1,29
181
.33
.34

5. 85

.71

0.9
3.18

+00)

0. 87
2,81

S

i

0.79 0,71 0, 85
2,52} 2,28] 2,09

. 50

0. 60,
1.92

+ 37

1. 20,

0. 58|
1.81

33

0. 66
1.72)

.30
1.29
L2

.20
.18

0. 85
1.07
27
1.29
1,24
.18
.17

3,25

.76 .77

.78

.78

0. 56
1,56

.29

.79

0.57
1.58

.18

.79

0:58
1.56

. 17]

1. 20;

1.06

.18

- 18],

3.07

.80

41, 011

31, 75

20, 23[19. o5

19, 32

19, 75!19. aolm. 4

19.22....

G UNId ATTIOTOT NV IVILLYOHS J0 INIDDOT TALLOWTHS
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TaBLE 7.—Production costs per thousand board feet; lumber ially, by diameter classes for the four operations studmed-—Contmued
VIRGIN-GROWTH FLATLAND SHORTLEAF PINE TREES, EASTERN TEXAS

%

Weight- Ttemized costs for the indicated diameter breast high it inches
ed aver-
age cost
PR Classifi- |perthou-
Cost item cation |’ sand
-of cost. board
feet,
Jumber
tally

Dol-

Dll)ggllars lars

‘Material and supplies. 01}0 88 1.03

Skidway and teamsters:
Labor. .69 .

Matenal and supplies.| . 18}1. 49 3.11

Feed .62

Loading: .
Labor o\ 115
Material and supplies. .10§ -

Railroad transportation:
Woods engine:

Labor. -4
Malterlal and sup- 2. 61

.36
Main Ioggmg road.___ 1. 81
Spur track:
Labor. ool .l 1. 04}1 15
Material and supplies. LA
l\hscellaneous logging ex- .

Poud

.41

Labor

Mat,erml and supplles
Sawmill:

Labor oo _iolioo.

Miatenal and supphes_

FEOLIAOTYOV 0 "LdHd “8'0, ‘gL8 NITHTIAL TVOINHIALL

Labor.
Mntenal and sipplies.
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Materml “and supplies.
h d

Mntcnal and supplxes-
Yard:
f77:1:7:)
Material and supplies.
Timber-dock -labor —and
material and supplies_ ..
leL]EeIr a{;d shipping:

Material and sup-

plessnd oil ...

Shlppmg labor - apd

materia’and supplies

Finish-shed labor and

material and supplies.
Selling Zoe

-General expenses
ffice and oﬁice sal-
Office eRpemsp.nrn s
Taxes on plant and

Insurance on plant
and timber. ...._....
Accident insurance..-
Depreciation
General and dwelling-
house; labor mate-
rial, and supplies. .-
,Insumnce on lumber..
Taxes on lumber
Discounts,

Totgal

.33

.34

.35

.36

.37

.30

.40} - .40

.41

18. 81

18. 52

, 2117, 96

17.71

17. 51

16. 80|

16. 6316, 44

16. 30

ANII ATTIOTHd0T ANV dAVETLYOHS J0 HNIDDHOT E[AI;LD(H"IES

)7
-
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TABLE 7.~—Production costs per thousand board feet, lumber tally, by dzameter classes for the four operalzons studzed-—-Contmued
" VIRGIN GROWTH MOUN’I‘AIN SHORTLEAF I’INE TREES, WEST-OENTRAL ARKANSAS

Weight-
ed aver-

Itemized costs for the indicated diameter breast high in mches'

age cost
Cost item:

Dollars
, 83
.0120. 98
.14

Tabor_. .. . __.._._.
Tools and supplies____
Su?ling and supervi-

supplies
Miscellaneous expense___.
Fire and locomotive insur-

Dol- | Dol-

lars

2.48

1.25

8.28
3.89
1,49

1.37
2.06

lars

2. 20]

1.05

7.13
3.36
1.49

1.31
1.90

.80]

6. 19|

.71

5.36)

2.871 2. 42|

1.49

1. 26]
1.76

1,49

1,21
1.62

.51

4. 00|

45

3.49,

.40

3.1

1,731 1.48 1,29

L 10
141

1.08
1,35

101
1.29

.36

2.8
1

. 96|
124

Dol-
lars

0. 89|

.33
2.58

141 1,00
1.49] 1.49] 1.49( 1, 49

1. 49

.82
1.20

Dol-
lars

‘0,85

.32

2.40)
.87
1,49

.87
1.17

Dol-
lars

0. 80,

.28

2,12
.67,
1.49

.79
113

Dol-
lars

0.79

. 28|

2.03! 1.98( 1.95( 1.95( 1,97

<61
1.49

.76
112

Dot
lars

0.79

. 26

.55
1.49

.73
112

- 26)

.51
1.49

.7
1,12

.26

. 47]

.26

.45

28

2,01

.44
1.49) 149 1,49

. 70]
1.14

.69

115

69
118

1.75} 1.78

1.20

86

PN
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Kﬂns. rip mill, and chains:
Green chain..___..._....
Green lumber transpor-

T
1

’I‘mm and ahed repairs..,
Rip-mill 1a
Ru}}mm repairs and sup-

Dry -kiln 1abor......
Dry-kiln repairsand sup-

'V no, pes.

Planing

ling and tmrking [of

: to planer. ..
Planer labor. C

-Q
C

V no. pes.
V 1io. pes.

m‘mmt ion
Lscellaueous expense
mln.istm tion.

Taxes on plant._
D

1,671 .1, 67
F—. .72 . .79 (81 .86 .897 .01, .03 . ~95( .96 .96 .07 .96/ .06

2. 50[--.-_ . , 41135, 36132, 64(30. . 14(26. 49{25, 07 22.86(21. 96’21. 14120, 41{19. 94)19, §3/19. 31/19.16)19. 16{19, 32]19. 57

63 ENId XTIOTHOT ANV AVIIIIOHS JQ. DNIDDOT WALLDWIES
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For all the steps in lumber manufacture that vary with time, the
unit production costs are much greater for small trees than for large
ones. 'This holds true throughout; the different degrees of efficiency
in the same steps or in different steps of logging and milling do not
change the essential fact that it costs considerably more to handle
small trees than to handle large ones.

LUMBER PRICES

For the purpose of computing the sales value of lumber produced
from trees of different sizes, prices have been determined from the
company’s records for each grade of lumber and for different widths
in each grade. These figures, which represent the average sales value
of the lumber f.0.h. shipping point during 1929, arve shown in table 8.
In the same table are also the prices that represent the value of 1,000
feat of green lumber, board measure, when dry and dressed. The
figures can be applied to the green-chain grade and piece tully to
obtain the sales value of the lumber when dgry and finished.




TaBLe 8.—Average prices per thousand feet, board measure, for dressed ! lumber f.0.b. mill for the 4 operations studied, 1929
SECOND-GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY PINE, SOUTHERN ARKANSAS

Grade

3
=)
o
8

B'and Detter No. 1 Comimon and C No. 1 Common No. 2 Common No. 3 Common

4 inches wide

0 inches wide

8 inches wide

10 inches wide
12 inchies wide

4 inches wide

6 inches wide

8 inches wide

10 inches wide
12 inches wide

4 inches wide

6 inches wide

8 inches wide

10 inches wide
12 inches wide

4 inches wide

6 inches widé

8 inches wide

10 inchies wide
12 inches wide
4Inches wide

6 inches wide

8 inches wide

10 inches wide
12 inches wide
10 to 16 feet long
18 to 20 feet Jong
221024 feet long
Al lengths

Boards, . 4/4-inch,
dry and dressed:. Dol-| Dol-| Dol- /-t Dol-| Dol Dol-| Dol- Dol-| Dol-| Dul-
Including 2dge larg | lars | lars lars lars | lary lars | larg |-lars

4 . 35, 2535, 75142, 50} e ma . 19, 50|21, 76122, 75122, 75|24, 75/14.25

grain X J N . . v 18. 15 [RUNEN RPN Y
Green stock alter
drying, remanu-
facture, and dress-

4]
) 40, 84 (+.18]31. 82 3. 60138, 08}44. 86| 18: 80y20, L 0222, 23124, 40114, 08[16. 30{18. 28 19. 51

grain._.......[3 - 3117 i .
Dimension, 8/4-inch, w——maian comanfesavafsinmel wana]onini|onianf26.25) 27, 2628, 00130, 00[23. 75121, . 7521, 502 16.75/17.00}.......

SECOND-GROWTH OLD-FIELD LOBLOLLY PINE, NORTHERN LOUISIANA

Boards, 4/4-inch; ‘ i
Dryanddressed,|37. 63[[40. 47{43. 35152, 14/54, 18:30. 70,34, 05133 25(38, 58140, 84 . 19, 52120, 1122, 8523, 36126, 88115, 82/15. 82|16. 40|18, 62|
Greenstock
after drying,
remanufac-
ture, and dress.|

. ing 30. 11134, 18132, 52{37. 73148, 74 P B 19, 25{19, 77122, 42(22, 92|20 18|15, 82]15, 8216, 4918, 62]
Dirrension, 8/4-inch:

Dryand dressed. RS (RIS SRR IR I 20, 30} 3 . 62124, 30|21, 2025, 07(24. 52/28. 71{17, 00|17, 00{17. 00]17. 00|

Greenstock
after drying,
remanufac-
iture,nnddress-

1€ HENId XTTI0T907T ANV AVITLHOHS J0 . HDNIDHOT HALLOHTHS

24. 4228, 60717,00]17. 0G{17, 00
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‘TaBLE 8.—Average prices per thousand feet, board measure, for dressed lumber f.0.b. mill for the 4 operationa studz.ed 1 929—Contmued
VIRGIN-GROWTH FLATLAND SHORTLEAF PINE, EASTERN TEXAS

Grade

5
[~ 4
8

B and Better No. 1 Common.and C No. 1T Common No. 2 Common No. 3 Common

L3

4 fnches wide
6 inchas wide
8 inches wide
10 inches wide
12 inches wide
4 inches wide
6 inches wide
8 inches wide
10 inches wide
12 inches wide
4 inches wide
8 inches wide
10 inches wide
12 inches wide
4 inches wide
6 inches wide
8 inches wide
10 inches wide
12 inches wide
4 inches wide
6 inches wide
| 8 1nches wide
10 inches wide
12 inches wide
1010 16 feet long
18 to0.2) feet long
22 to 24 feet long
| All'lengths

g v inches wide

Dot} Dol- Doi-

Dol-| Dol-| Dol Dol
lars

51, 60[67, 75/34. 35, 1742, 3 20, 7512

essed......aoi40. . 80151, 4

QGreen stock after
drying,remanu-
Tarcture, and

dressing:
Boards, 4/4-ineh. . _[45. 06} 46, 95 A X 5 k 20. 72(21. 68124. 14 16. 67{17, 92{18, 91119, 90(20,

Dimension, NP
h - . JRRCa .[26. 10/26. 1026, 10,26, . 10114, 95714, 95714, 0514, 95|

8/4ine
Length; 10feet .| 31, 75(37.00|. ... I N PR
50[30. Zg 37.75].

Alllumber, dry and lars | lars | lars | Iy lnrs lars | lars
dr Ov THI21. 71124, 36 0010, 75

S

Length, 12 feet.,
Length, 14 feet .
Length, 16 feet..
Tength, 18 feet. E comsie
Length, 20 !eet-. wriai PO
Leugth 22 and

24 feet - uannn . vaan

Bize (inches)

3by4,d byﬂ.aby

by 28, 25!30. 25/33. 25

8,4
4by6 4by8,6by6
byS - 128, 75128, 75131, 7
3 by 10, s by 10-.. 31.75[33, 75(30. 7
3by 12, 4by12. e 37, 7580, 75/42. 7
. . . 34. 7538, 75/39. 75|

RBE2RY

AYALIADIYDY 40 “IdAd "S'Q ‘g8 NILTTING TVOINHOML A
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. VIRGIN-GROWTH MOUNTAIN SHORTLEAF PINE, WEST-CENTRATL ARKANSAS

Boards 4/4 inch: :
Dry and dressed.. . 75|67, .50(68. 50(35. 7530, 15[35. 0041, 8053, 65 . ; 3 . 80)20. 8510, 60{17. . 80{18. 90
Green stock after :
drying, remanu-
facture, and
dressing. 44, 03. 11158, 73145. 56/37. 40!34,.02[40. ] Y i 20229, 50115, 7 17. 47[18. 10]

Dry and dressed. . . . 60128, 20131, 50136, 00,25, . 7025, 25
Green stock after
drying, remanu-
facture, and .
dressing.,... . . 80128, 02431, 21135, -65]24. . . 70125. 25| sefecmmn -
All sizes . R . RN S - —-eu]28.25

ol 1 ’I‘(I;e sa](cias value of 1,000 boargd feet of green lumber when dry and dressed was obtained from the price of dry and dressed lumber by deducting enough to cover the kilp and
Pplaner degrade. .
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LUMBER GRADES

As long as clear lumber commands a premium, the timberiand
manager should concern himself with the quality increment as well
as the quantity increment of the stand. The average sawmill op-
erator, when he includes stumpage in the costs, makes money from
the no. 1 common and better lumber he cuts out of the log and just
about comes out even or perhaps loses money on the rest. The com-

arative amount of high-grade lumber in o tree is therefore extremely
important to lumbermen, and information on grades and sales value
is necessary in working out management plans and computing eco-
nomic cutting limits. Table 9 gives information on the grades of
lumber obtsined from trees of different sizes that were cut for this
study. As previously explained these figures are the direct resuli of
adding up the lumber tally for the logs that came from the trees.




TABLE 9.—Percenlage of the total mill output and sales value per thousand board feel, lumber tally,

different diamaters in the four operations studied

SECOND-GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY PINE IN SOUTHERN ARKANSAS

of the various grades sawed frem lrees of

t
'

Grade in green rondition

Boards

Dimension

Diameter breast high

B and better

No. 1 common

and C No. 2 common

No. 3 common

No., 1 common

No. 2 commaon

No, 3 common

Amount

Value jAmount,

Value | Amount] Value

Amount! Value

Amount; Value

Amount]{ Value

Amount| Value

Amount

Value

Average
value per:
thousand
board
feet of
green
lumber
when dry

25inches. ...l
261nchcs..._..,,-_._._,..;

Percent § Dollars
3 42, 00

o

1.
2,
3.

@
1
7
5
[}
]
X
2
7
G
2
2
92

(=3 T

it 1t vt
bt

Percent
3.0
50

[}
8.4
9,8
10.8
11,5
11,8

.,
19,

Dollars} Percent | Dollars
32, 38.2 | 10.00

44,3

M

BRE

pat}

BEsEEERs

LEBRSRB

B3

Dollars
14,10

Percent
10.3

o3
<

NPEDooeME

D D8 s 3 e Ty e e £ O3 €D e £

SR

Pci:ct?xt Dollars

30.6

R
mpneSBEE
19 i 00 4 540 B D0 D G 1 28

Dollars
23, 00
23, 00

o

Pereent
12,
19,

8
8

s e

:a:;:.so-:‘-cccumah-iuc
BRrinkng

—_

prnRReg

Dollars
16,75
16.

16.

Pereent

LPercent

Dollars

Weighted uverage.tv
i

Blyoposy
S| OO St

g
o
=
<

O3] OIS e ] SN D O hS e

8

8| 82888223838882:
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TABLE 9.—Percentage of the tolal mill oulput and sales value per thousand board fecl, lumber tally, of the various grades sawed from irees of
different diamelers in the four operations studied—Continued

- VIRGIN-GROWN FLATLAND SHORTLEAF PINE IN EABTERN TEXAS

Grade in green condition

Boards Dimension

Diameter breast high . i Timbers
B and better | MO ;lf‘?"ém"“ No. 2 common | No.'3 common | No.1common | No.2common | No. 3 common

Amount; Value | Amount| Value [ Amount] Value [ Amouni| Value | Amount| Value | Amount| Valus | Amount| Value Amouht Value

Percent | Dollars | Percent Percent | Dollars! Percent | Dollarg! Percent | Dollars| Percent. | Dollars | Percent | Dollars| Percent | Dollars
10. 21,20 § 20,4 20,4 10| 14.95 38.0| 28.00
21,35 26.0 26. 10 . 14.05 30.4.] 28.05
21, 55 20,1 14,96 20.4 | 28.10
21, 80 30.0 14,95 B.5) 28.25
22,10 2.7 14,95 28,45
23,35 27, 14,95 28.70
22,70 2. 14,95 3
23, 00 21,1
23,30 19.2
2. 65 17.8
23, 95 16.7
24:25 15.8
24,50 15,1
24,78 4.0
14,2

13.9
13.7
13.6
13.5
13.4
13 4
13.4

20,8
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PRODUCTION COST AND LUMBER VALUE COMPARED

With unit production costs and the sales value of the lumber for
trees of different dinmeters available, it is possible to compare the two
and thus determine the gross difference available for stwapage, Fed-
eral taxes, interest, and profit, and also to determine the smallest tree
that will pay its way. In maling these comparisons it has been
assumed that the cost of woods improvements, such as camps and
spur tracks, is the same per thousand board feet for each diameter
class as for the stand as a whole.

Table 10 gives & comparison of the total unit production cost, ex-
cluding sturpage, Federal taxes, and intevest, and the unit sales vatue
of the lumber for pine trees of different diameters.




TasLE 10.—Difference between production cost * and sales value per thousand feel, board measure, of green lumber from lrees of different diameters
. Sfrom the 4 operations studied . :

Second-growth, forest-grown S a th old-field lobloll Virgin-growth mountain short- | Virgin-growth flatland
mixed shortleaf and loblolly | SCCARG-ErOWth 0 ¢-Reld 1oDI0UY | *jaar pine in west-contral Ar- [ - shortleaf pine in eastern
pine in southern Arkansas pine in northern Louisiana knnsﬁs Texas P

Difference be- Difference be- Difference be- Differ-
Diameler breast high tween cost ! and| tween cost ! and| tween cost ! and| Tqtal ence
value value value pro- betwoen
due- cost ! and
tion value,
CGross Loss QGross | cost? gross
profit profit profit

Gross

profit Loss

Loss

Dollars | Dollars | Dollars | Dollars| Dollars | Dollars | Dollars{ Dollars| Dollars| Dollars| Dollars | Dollars | Dollars | Dollars| Dollars
21.02 - 0Ly 2208 | 18,03

16.31 in
13.34 24,55
9. 59 23.53
6.
3.

B8RRRERRE

8
FHRITELE

g od

i3 B4 1ol 1 SO O

Weightednvemge..-.--;...,~.,.‘..f._(.ﬂ. 2, . 23,60 Lo
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VExcluding stumpage, Federal taxes, and interest.
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The question of what effect a decline in lumber prices has on
cutting limits often srises. If declines of 10 percent in production
cost and also in lumber value had occurred simultaneously, in this
operation, no change in the size of the {ree that was barely paying its
way would have oceurred, because production costs and sales vaive
are nearly equal in the diameter classes among which the change
from profit to loss comea. If sales value alone had declined 10 percent
and the production costs had remained the same, then the minimum
size of the trees that paid their ways in the southern Arkansas stand
would have been 14 inches instead of 12. Or, if production costs
had been reduced 10 percent and lumber prices had remained the
same, o tree 11 inches in diameter would have paid its way, excluding
stumpage, Federal taxes, and interest.

FINANCIAL RESULTS FUR DIFFERENT MINIMUM.DIAMETER CUTTING LIMITS

Cutting limits are discussed here primarily for the purpose of bring-
ing out the economic aspects of selective logging applied to an entire
stand. The controlling motive in marking & stand for sustained-
vield management by selective logging should be to take out enough
timber to justify logging and yet leave enough to reseed the land and
also provide a return cut within a ressonable time. A minimum-
diameter cutting limit may be used, but trees below this limit should
be marked for cutting if they are defective, and healthy trees well
above the minimum size may be left oceasionally if they are needed
for seeding purposes or to help out the next cut whon the existing
stand is heavy and yet is short of small trees. The firancial returns
under such conditions can be computed, once the volume distribution
of the cut among the different diameter classes has been determined,
just zlaﬁ easily as when a diameter limit is followed strictly, as 1s done
m table 11.

TABLE 11,—Gross return ' per thousand board feel, lumber lally, and per dcre in
cutting lo different minimum-diameier lWmals tn the 4 operations studied

SECOND-GROWTH, FOREST-GROWN MIXED SHORTLEAF AND LOBLOLLY FINE IN
BOUTHERN ARKANSAS

Per thousand bourd feet, lumber

tally
Yol Cross
Iyinmoeter hrensi bigh for eultin,, inches m&mﬁ Total Difference | profits t
pernere | oL PE! Sales per acro
oSt valug Girgss
proflt ?

Hoar feef.
fumber taily Doiters
20.72 4,

-
Ba

L St B g
WO R ey
SRERSEEER8E

21 and up.
22 nnd up. . .
23 sod up. 7% I .
24 and upi... e R Y
25 and up... N I .
26 nod up S P,

1 Excluding stumpage, Faderal taxes, and interest. 1 hlinus slen Indicates o loss.
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TapLn 11.—Gross return per thousand bouard feet, Iumber tuily, and per acre in
cutting to different minimum-diameter mils in the 4 operations siudied—Con.

‘BECOND-GROWTH OLD-FIELD LOBLOLLY PINE IN NORTHERN LOUISIANA

Per thousand boavd feek, mber
taliy

Volun.a
Diameter brenst high for ctbting, inchas | removed Diffarence
Der oere b ‘Patal pro-
duetion
opst Gross
' profit

Baowurd feef,
tumbertnilyl  Dollara Dallnrs
17, 250 . BT 2. 32 —205

16, 500 —2.05
L&
— 07
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3
ae

HESBEENEE
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—~5 82
—31,85
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VIRCIN-OROWTH FLATLAND SHORTLEAF PINE IN EASTERN TEXAS

0 and up
11 and up..
1Zand up..
13 and up..
14 bizd up._
15 and up...
10 and up.
17 and up
IB andd up
13 znd up, N 3
20 end np.. - 5, 558 N 3% 3B
2! and up . 3 §3.37

11 and up...
12 and up.
13 5od np,
M oand up
15 sod up.
18 and up.
17 ned up
18 and up...
apd up
20 aod up
21 and up,

EERRRNny
BENRNER
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=
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A
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3 Includes a volume of 236 haard foot por acre, Jumber talty, of red sod white ook,

Of course there is no meximum-dismeter cuiting limit; ol trees
from the largest down to the minimum-diameter limit are removed,
except only $hose left for seed and similar purposes. Hence 8 mini-
mum-diameter cutting limit of 12 inches, for example, means that
essgntia,lly all trees 12 inches and lsrger in diameter breust-high are
to be cut.

Table 11 gives the weighted production cost, excluding stumpage,
taxes, and interest; the value of the lumber; and the gross return per
thousand board fest and slso per acre under different minimume

>
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diameter cutting lmits. Before considering these resuits, however,
it is desirable to understand clearly how leaviug a part of the stand
uncut affects the various factors in lumber produetion. In general,
there are three classes of costs: (1) Varying expenditures, like those
for felling and bucking, the amounts of which vary directly with the
time required to cut 1,000 board feet of logs from trees of different
 sizes; (2) constant expenditures, such as those in the planing mill,
that are constant per thousand board feet of lumber; and (3) com-
- pleted or fixed expenditures, such as those for spur fracks, the sppor-
tionments of which vary with the amount of timber removal per acre.
"Unit-cost items in the first group decline in selective cutting as the
sinaller, more time-consuming frees are left to grow, whereas the
apportionments of the permanent improvement costs increase gs the
amount of thnber removed from each acre decreases.

APPLICATION OF RESULTS TO THE HANDLING OF TIMBERLANDS

Where the operator depends on natural reproduction to stock the
land, as operators in southern yellow pine generally do, the manner
of cutting the existing stand largely determines the degree to which
the land will be kept productive, assuming of course that there is fire
protection, Likewise, the method of cutting has » marked effect on
hoth the immediate snd the future profits of the operation, no matter
whether the owner waniés o mske his operation permanent or to cui
out and move on. Although selective cutting may not be perfecily
satisfeetory for all stands of southern yellow pine, it does have an
extremely wide application. On very poor sites, however, selective
cutting may not obtain the best resulte because reproduction in open-
ings would have to meet too severe competition from the larger trees
mﬁiss extremely heavy cutting and wide spacing are practiced. In
fairly young snd extremely thick stands, in wheih the tops are small,
the trees left under selective cutting would probably not immediately
show incressed growth comparable with the extra amount of Jight and
moisture that would be available. On the other hand, such a stand
could probably be handled satisfactorily by harvesting this crop in
two cuts, sgy 10 to 20 years apart. % irg the last cub enough
thrifty smell trees, carafuﬂ selected, might be leff to develop in time
a stand that could be handled by selective cutting.

COMPARISON OF SUSTAINED.YIELD AND PERIOD OPERATION

Any form of partial entting, such as selective logging, has a bearing
on the length of time that a mill can operate on the timber that a
given tract will supply. This relation holds no matter whether the
operator plans to cub clear and move on or, by some form of partial
cutting, to extend the life of the operation or perhaps even make it
permagent. 1n most period operations the depreciation and amorti-
zation charges for permsnent improvements are high, even though
the work is continued uxniil every last stick of timber that will saw
out o 2 by 4 has been taken The production cost is higher ‘because
smell trees are included in the cut, and the average value of the lum-
ber is reduced for the same reason, On the other hand, construction
charges for cemps and spur tracks are lower than those on partly cut
greas with comparable stands. The inersesed cost for camps and
spurs under selective cutting, however, is offset to a large degree b
decreased costs for other items, such as felling and milling, Whic{
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become less as the size of the timber increases. In fact, for the four
different oparations studied, 30 to 50 percent of the total volume of
the stand could have been left uncut without having increased the unit
roduction cost, because of the compensating effect of these factors.
Meanwhile the average value of the lumber increeses steadily as a
larger percentage of the smaller trees are left uncut.

There are many things for an operator to consider before deciding
to clear cut or to cut partly in an effort to develop a permanent or
sustained-yield operation, but one question crowds all others into the
background: Under which plan will he get the greater return in
money? Almost any operating problem can be overcome when s
certain way of doing a thing will yield a higher profit  Definite
figures for long-time operations to answer the question of how to cut
are not abundant, but Hallauer (§) compares the results for southern
yellow pine for & period and a sustained-yield operation and concludes
that the sustained-yield is more profifable for virgin and second-
growth shortleaf pine. His figures, especially the investments in
plant and equipment, were drawn from actual operations, while some
of the other costs were obtained from general figures that were
checked by judgment.

In addition to the actual cash advantage of sustained-yield opera-
tion there are numerous others, some direct, and some the indirect
ones that always result from parmanency and stabilization in any com-
munity, such as better schools and roads and » satisfied class of labor.
Any lumberman, therefore, who can see his way clear from a strictly
finencial standpoint, based solely on his profits from timber growing
and lumber manufacture, to make his operation permanent by crop-
%ing his lands systematically is bound to reap additional benefits.

e will reap them either directly, as for example through the opera-
tion of power plants and stores, or indirectly through the better social
conditions that invariably obtain in a permanent cominunity.

MINIMUM-DIAMETER LIMITS FOR SELECTIVE CUTTING

For the operator who is intgrested in only one cut there is a size of
tree below which he should not go if he desires to make the most money
per acre. There is also a size below which he should not go if he wants
to make the most money for each thousand board feet of timber
handled. These 2 minimum cutting limits for the 4 stends studied
are given in table 12. Both these economic limits, of course, are
affected by the products into which the timber is cut and the compara-
tive preduction costs of the different companies, particularly the cost
of permanent improvements in the woods. The smallest pine tree
that paid its way, not including stumpage, Federal taxes, interest, or
profit, was 10 inches in diameter; it was found st the operation In
Texas, The reason for this low limit was that the company cut its
small logs into timbers and dimension, for which there was a very good
market close at hand, with the result that the 10-inch trees were
worth about $4 more per thousand board fset than those at the stud
in southern Arkansas, where no timbers were cut. Cutting a higﬁ
percentage of the small trees into timbers and dimension also reduced
mill costs and in addition incressed overrun, thereby reducing woods
costs. In contrast with this was the operation in the mountains of
western Arkansas, where o m%m shortleaf pine tree had to be 15 inches
in diameter to pay its way., stumpage, Federal taxes, and interest
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are added to the production cost these cutting limits will have to be
raised from 2 to 4 inches.

TapLe 12.—The smallest tree that paid tis way and the minimum-diameler cuiling
Iimils that yielded the highest refurn per acre and per thousand board feel for the
operations studied

Minimum-dicmeler
. cutting  Umic that
Dismeter | viaided the uighest
breast Bigh | Sress return

{ the
Average ol the
Claas of timber age of stane| SmBltest

poid its
wayt

Per thou-
snud board
feet, ltniber

tully

Becond-growtlh, furest-grown shortiea! and loblofly pine Inches
i southerz Arkansas it 12 12 18
Second-growth cld-field iohlol!y pine iz nerthern Louisi-

ana -
Yirgin-growth Satland shortlenf pine i esstern Texas.
Virgin-growth mountain shortlenf pine and mixed oak
in wost-central Arkansns j

! Excludinp stumpage, Federal taves, and interest,

The minimum-diameter cutting limit that yields the highest profit
per acre is of greatest interest to the operator who does not care to log
s second time and wants to cut the timber the first time so that he may
make the most money. From this standpoint the minimum-diameter
cutting Hmit ranges from 10 inches in virgin shortlea! pine, where a
large percentage of the small trees was cut into timbers and dimension,
to 14 inches in the virgin shortleaf-mixed oak type of stand in the
mountains of western Arkensas, where practically no timbers were
cut, the entire log going into lumber, and then again upward to 15
inches In the old-field stand of northern Louisiana. At the area in
southern Arkansas, the owner would have made fully $2 more per acre
if all trees below 12 inches in diameter had been left standing, and in
addition about 1,400 board feet of youpg trees, per acre, would have
remained on the ground to provide the nucleus for another cut and to
supply seed.

If the mill has enough timber to keep it running satis{actorily the
minimum-digmeter limit that yields the highest profit for each thou-
sand board feet handied should be considered. Of course this cutting
limit, as usual, could not be followed strictly because it would not be
either good forestry or good business {o leave standing trees thaf wera
not growing at a fair rate or trees that were defective. The quality
of the site would also affect the amouns of timber that could be left
and yeb permit satisfactory reproduction. On poor sites the competi-
tion for moisture is more severe than on good, moist sites, and the
stand left after cutting would therefore have to be lighter to permit
reproduction to survive.

There is still another question, one for which the avaitable data are
insufficient, namely, the exact degree to which a stand must be opened
up to get the most satisfactory increase in growth lor the trees that are
left standing. On the Quachite National Forest, for example, timber-
sule officers state that in genersl if a shortleaf pine tree is to increasa its
growth rate materially after selective cutting in the stand it must
have around it an opening with a 25-foot radius.




BELECTIVE LOGGING OF SHORTLEAT AND LOBLOLLY PINE 45§

Selective cutting when properly executed will consider not only the
size and the form and the thrift of the trees to be cut but also the
species. On the Ouachita National Forest, in the shortleaf pine-
mixed oalk type of stand, the marking practics called for the removal
of all merchantable hardwoods as a forest-improvement measure both
becauss of their poor quality and because of 5 desire to favor the pine.
Oftentimes shortleaf and loblolly pines are * und growing together
on old fields in which the fertility of the soi. _.s been reduced by agri-
cultural crops. On such land loblolly may not maintain its growth
so well as shortleaf, and for that reason a selective cutting in such a
stand might well favor shortleaf. On the other hand, on average sites
loblolly grows more rapidly than shortleaf , when in mixture, although
it cannot endure the competition that shortleaf can ; this accounts
for the fact that in mixed stands the loblolly trees are both larger and
fewer than the shortleaf. Loblolly is also considered more windfirm
than shortleaf, yet it does not cut into quality lumber so well. Con-
sidering all these things, probably the best way to mark such a stand
for cutting would be to leave the thrifty trees of each species without
exercising any conscious effort to favor either one.

PRACTICAL ASPECTS OF SELECTIVE LOGGING

If an operator leaves trees standing, good trees on which he could
make some profit, with the idea of coming back later and cutting
them after they have increased in volume and uglity, he must have
faith in_the future of the lumber industry, congdcnce that the State

will maintain eq uttable tax laws, assurance that fire will not ravago

his holdings, and conviction that the method of cutting used is satis-
factory. In addition, the mill cut and the productive capacity of his
lands must be balanced reasonably well and, last but not lenst, his
financial condition must be such as to permit the investment. Selec-
tive logging should not be entered into on the spur of the moment; it
must have adequate plans carefully thought out. Although every
business venture extending into the future for several decades requires
long-time plans and contains an eloment of risk, the growing of timber
should not be disparaged on this ground ; it is little if any different
from other long-term enterprises and, if the fifth largest of our national
industries is even to hold its own, timberlands of good quality must
bie kept productive. Selective cutting offers one good way of doing
this, '

Fortunately for forestry practice, very little of the timber in the
shortleaf-loblolly pine territory is logged ‘with power skidders, so that
in embarking on selective cutbing no very radical changes in logging
methods are ordinarily required. The lowered cut per acre under
selective cutting and the absolute necessity of reducing to the very
minimum the damage to the stand left on the ground, practically
climinate the power skidder. Animal or tenctor logging, however,
fits in well with selective cutting.

Existing information on logging selectively cut stands is not all
satisfactory; it fails to point vut the best methods. Intensive studies
in this matter are needed. Tt 1s of course obvious that as the cut per
acre is reduced, the treck and camp costs rise, but many practical
men think that logging methods can be changed and so improved as
to partly offset this Inerease. The fifures heretofore given show
that certain costs, such as felling and myﬁmg, decrease under selective
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cutting, and even under present logging practice production costs do
Dot increase until as much as 30 or 40 percent of the stand is left.
But the lumber indusiry should net be satisfied with this situation
for further study of Io?gmg methods should develop practices that will
decrease or at least hold constant the logging costs that increase under

present practices. Good roads and the use of trucks make it possible
to log stands selectively with but little if any additionsl cost, because
evgenswe track and eamp constuction is not required.

. Because the trees left standing raust be carefully protected from
injury, some loggers insist that the costs of selective cutting are
higher than those of clear cutting. Experience on national forests
indicute that when once the men have become accustomed to werking
in selectively cut stands this objection to the practice is largely
overcome. ) o )

Flexibility in the logging operation is also an advantage in handling
selectively cut stands. The operator in many instances will wish to
select his logping chances gs well as the individual trees to be cuf, the
choice depending on market conditions and the relative maturity of
the timber. The possibility of selecting for cutting only the timber
that can be handled at & profit during depression periods is an excellent
safeguard against financial difficulties at such times; it fits in nicely
with a flexible logging set-up; and within limits is not inconsistent
with good forestry practice. .

One of the outstanding practical requirements of selective cutting
is that enough trees of sufficient size and satisfactory thrift be left
to seed in the openings made when the larger trees are cut and to
yield another cut in a ressonsbly short time. Successful forestr

ractice depends in s large measure on keeping the land well stocked.
})n addition, the trees left standing should be capable of growing at an
increased rate after their release, since otherwise one of the advantages
of selective cutting is lost. To gain this objective care in selecting
the trees to be left 1s necessary. The most accurate method of deter-
mining the rate of growth of o tree is to eut a small core out of it and
measure the snnual growth rings. An instrument known as an
increment borer is best for this purpose. The general appearance
of a tree is also a good indication of its thrift, especiallv to one inti-
mately acquainted with the timber type. Rounded or pointed tops,
dense crowns of a dark green color, and grayish bark are usuaily
indications of a thrifty young pine tree and may be used as a guide by
en experienced man.

Clear, wide, high-grade boards come only from large clear-boled
trees (fig. 6). Hence in cubting selectively with the production of as
much of this class of material as possible in mind, it 15 doubly impor-
tant to select with extreme eare the larger trees that are to be left so
that the period when they will produce high-grade material may not
be delayed too long.

The general quality of the succeedin% cuts from an area can be

eatly increased by removing poorly formed and defective trees
rom the stand. Such & practice also releases valuable space to young
growth thet should develop under good management into material of
much higher quality than the trees it replaces,
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ADYANTAGES OF SELECTIYE LOGGING

Selective logging, in addition to being one of the best methods
{1, 2, 8) of keeping southern pine lands fully productive, makes it

Tigupe 6.—Tho reintion of clear boles and clear Jumber: {(A) Open stsnds of young, old-field seuthern
yellow pine are often Emby and consequently yleid liitle clear Jumber, whereas (B} virgin stands oo well
a8 {O) second-growth, forest-grown stands, n which tha frees have shod their lower limbs early in ife,
have good, clear hojes und produce s folr nmonnt of the highor grades of Inmber.

ossible to remove a principal part of the value of the stand in the
orm of lerge trees and yet remove o small fraction of the fotal volume;
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that is, selective logging removes the greatest value with the least
volume, because the large trees that are cut ere worth more per
thousand board feet than the small ones.

By cereful cutting an even-aged stand may be converted into an
all-aged stand in which the trees that are removed at each cuttin
should be of good guality unless wind damage or other aceidenta
injury has occurrcd. Under such a plan, with a reasonable volume
removed there would be little or no delay in getting reproduction
started because in shortleaf and loblolly pimne {(3) some seed is borne
nearly every year. A stand selectively cut over is much less likely to
allow the inroads of undesirable species, such as serub cak, or even
another pine that in time would change the type, than is one cut clear
or with only seed trees left, 1% is also possible to rid the stand of
undesirable hardwoods thet may alrendy be present. Hardwoods of
good quality, however, may be handled along with the pine and are
of value in maintaining desirable soil conditions and in hastenin
the natural process of pruning of the major species in the stand.
Soil-moisture conditions are better in selectively cut stands because
of the protection from the sun and wind afforded by the trees left
stending. This condition is more satisfactory for seed germination
and probably reduces the mortality of seedlings as compared with the
results on clear-cut lands having no overhead protection.

The fire hazard, as a rule, is less on selectively cut srens than on
clear-cut lands because there is less slash, the humidity of the sir is
higher, and the wind wvelocity is lower (9). Furthermore, general
cenditions are less favorable for fire in o selectively cut ares beeause
in the spring the inflammable material on the ground, shaded by the
trees, dries out more slowly and in the fall the ground growth stays
green longer than on clear-cut areas. In addition, although selective
cutting opens more territory to the fire hazards of lumbering operations
than does clear cutting, for the same amount of timber, the presence
of men on the ground and the fact that the trees left standing fur-
nish are incenfive for fire protection and care would appear to be
sufficient to offset this seeming disadvantage.

Selective cutting makes possible an early second cut, & procedure
that has many advantages. The sooner a return cut is made the less
expense there will be in reclearing and resurfacing old rights of way
for logging spurs. Although there are no definite figures available,
&;iacrienced loggers estimate that regrading an old right of way costs
unly about half as much as grading a new route for the first time.

An early second cut may also be the means of extending the life of a
mill, in & mensure filling in the gap between the exhaustion of one crop
of timber and the obtaining of another through regrowth. Timber,
of course, is the first requirement of a mill, 1ts raw material. The
supply of raw material must be continuously adequate if the mill is to
malke money.

Selective ‘Iogging as o means of perpetunting the forest snd keepin
lands productive can oxercise o tremendous influence on business ang
social stabilization and development in many large {orest areas of the
South, and & controlling influence in not & few of them. Clear cutting
without provision for regrowth malees the reverse true. All such
accompaniments of clear eutting add to the cost of operation and many
times reduce profits measurably. Forestry practice is not a cure for
all the ills that beset the lumber industry, yet handling forest lands
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so that they will supply continuous crops of timber is one of the most
important steps that can be taken in developing snd stabilizing the
lumber industry of the South.

The growth increment in selectively cut stands is of higher quality
than in even—n%ed stands of the same volume. Figure 7, picturing the
"quality of the lumber found in typical virgin shortleaf pines of differ-
en$ sizes, shows especially the incresse in B and better lumber with
incresse in diameter breast high. This, in turn, shows why wood
laidﬁm by large trees is worth more than en equal volume grown by
smal: ones.
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PigUre 7.—Comparotive amonunts of the diflerent grades of Jamber ghtalned from virgin shortleat pine ot
ditfferent dinmeters, in o typien! stand; the perceninges are plotted cumuintively.

Under a thorough selective logging plan a given ares of land will
roduce timber more cheaply than under clear cutting and planting,
eigler, Bond, and Spillers 7 compared &two areas in Alabams on

which 1t was planned to grow shortleaf and loblolly pine by selective
cutting and by planting. Their computation shows that the actual
cost of growing, or in other words the cost of the stumpage under
selective cubting, was $1.18 less per thousand board feet internationsl
#-inch kerf log scale than under clear cutting and planting.

SUGGESTIONS FOR COMPUTING CUTTING LIMITS

Under ordinary conditions plans for handling southern pineland
will vary from the simplest minimum-diameter cutting limit for the
operator who wants to make the most money per acre and move on, to
the extensive ideas of the large owner who has a heavy investment in
plant and lands and desires fo manage his holdings so that they will
supply his sswmill with raw material continuously, and perhaps
supply & pulp mill also. In any operation within this wide range the
basic dats on production costs and quality differences previously
presented will be helpful in working out the proper cutting plan.

_Since the study covers the four main clesses of shortleaf-loblolly
pine timber, an operator should be able to select from this bulletin
an example that will closely approximate his ownholdings. Having

P AEALER, E, A., Boxa, W, E,, awd Sriziens, A, B, A F{MANCIAL 9TUDY OF GROWING LOBLOLLY AND
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done this he will wish to cruise a fair sample of his own woods, perhaps-
40 sample acres or more, well distributed over his holdings, for the
purpose of determining the volume distribution of the stand amon
the different diameter classes; that is, the percentage of the total
volume that occurs in each size class of tree. ~ Figures 1n this bulletin
can then be applied to such a table for the purpose of working out
minimum cutting limits.

In illustration, assume that the total unit production costs of table 7
for the southern Arkansas stand, when multiplied by the owner’s
volume distribution figures, give $19.50 per thousand board feet as
the weighted-average unit cost for his operation. Then suppose his
average actual production cost is $18.52 per thousand board feet.
Subtracting $18.52 (actual cost) from $19.50 (calculated cost) gives a
difference of 98 cents, which shows that his costs are really 5 percent
lower than those determined through the use of the figures in this
bulletin. Production costs for individual diameter classes can then
be computed for his own operation simply by reducing by 5 percent the
costs mven in this bulletin: the cost for 9-inch trees would then be
$27.42 instead of $28.86 (table 7). Through a similar computation
figures for each diameter class can be determined. The average sales
value of the lumber for each diameter class of tree may be corrected
similarly when an operator’s prices are different from those of this
bulletin.

With the preceding data available an operator can compute the
returns when cutting to different minimum diameter lmits, as
explained in detail for the southern Arkansas operation in table 13,




TABLE 13.—Gross return per thousand board Jeet, lumber lally, and per acré in cutiing lo different minimum-diameter limits, in a typical stand
) of second-growth, forest-grown mized shortleaf and loblolly pine in southern Arkansas

Vol- Cost Sales Tatal Cumu s
- pur | Total 8ales | QGross
ume | per thé’“' value volume | joqi007| Per thou- | 0T |50 value | return
were | bonrd e | oalee romoved | €St | o r per | per
acre 0, g
Diameter brenst high feet, tsag‘(‘l- of Diameter breast at the nrc):!; ; feet, tsagl(xl- tsagl:l. tsagd.
& lumber %% board [lumber| high forcutting | mini- [ 8% | jumber b board | bamey
tally, feet, | Per mum-di- |SFUE tally feat; foot, | foot
exclud- eel, | aere fameter E | exclud- g eel, |, feet,
ing spur lumber catting | SPUT | jno'spor lumber lumber | lumber
gost{)l tally ]imitg cost gost tally tally | tally

Cost

1 1 33 5& 7 ot 109 1281 131 | 148 | 154 | 161

Dollars . {Dollars} Dollars Dollars| Dollars| Dollars| Dollars
31, 0. 2 54 | 8inches and up 244,48 19. 36 20.72 | 314:30 | 24.88 4,16 A
9 inches and up. . 19,32 3 24,80
10 inches and up. . A 3 3 24.04
11 inches and up 3 . 208, 29 03
12 inches and up.... 3 20,23
13 inches and up... ..
14 inches and up....
15inchesand up....
16 inches and up....
17 inches and up.. ..
18 inches and up....
19 inches and up....
20 inchés and up....
21 inches and up....
22inches and'up.....
23 inches and up....
24 inches and up....
25 inches and up....
26 inches and up....
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1 Excluding stumpage, Federal taxes, and interest. , % The cumulative totals of column 4 figures, starting with the largest diameter class
- #'The volume of timber, ggr acre, Jn the corresponding diameter class of column 1, and going down to the limit of the con'espondfn column 1 figure.
expressed in board feet, lumber tally, 9 Column § figures divided by the corresponding figures of column 8, which were first
3'The respective totals of table 4 minus $1.37, Lthe cost of spur -tracks, eamps, and divided by 1,000,
roads, which varles with the amount of timber cut per acre. ' The cost of spur tracks and so forth ($17.31 per acre) divided In turn by column 8
+ Column 2 figures multiplied by the corresponding: figures of column 3 and divided values, which were first divided by 1,000.
- by 1,000. # Column 10 figures plus the corresponding figures of column 11. )
¢ Values from table 6. 12 The cumulative totals of column 6 figures, starting with the lar;'iest diameter class.
s Folumn 2 figures multiplied by ‘the corresponding figures of column § and divided a ";%‘1’"{&"3 l])3 ll]gt(xx){)..s divided by the corresponding figuros of column 8, which were
¥y 1,000. . rs vided by 1,000.
7 The cumulative totals of column 2 § ures, starting with the largest diameter class 1 Column 14 figures minus the corresponding figures of column 12,

and cutting all trees of the diameter of the corresponding column 1 figure and larger, ' Column 15 figures multiplied by the corresponding figures of columan 8, which were
expressed in board feet, Jumber tally, ‘ first divided by 1,000,
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SUMMARY

The stabilization and further development of the timber indust;
in the South depends very largely upon keeping southern forest lands
continuously productive. Selective cutting seems to be an excellent
method of accomplishing this on most shortleaf and loblolly pine
areas. Such a cutting practice also fits in satisfactorily with perma-
nent or sustained-yield operations.

With extension of good roads and improvement in logging methods,
selective-cutting plans can be adapted to log a stand to the best
advantege, whether economic conditions are good or bad, and yet
preserve to o reasonable defgree the silviculturel nims of proper
manggement. Under such a plan areas as well as individual trees may
be selected for cuiting.

The economic justification for selective eutting lies in the basic fact
that production costs are lower for large trees than for small trees,
and in addition, because of higher grades and greater widths, the -
lumber from large trees is worth more per thousand feet, board mea-
sure, than is that from small trees. On the average it costs twice as
much to produce 1,000 board feet of lumber from shortleaf and lob-
lolly pine trees § inches in diameter as to produce the same quantity
of lumber from similar trees 24 inches in diameter; further, the lumber
from the small trees is worth only aboul three fourths as much as
that from the large trees. Tor every operation there is a diameter
limit below which trees do not pay their way in lumber production,
This limit differs with types of timber and should be defermined in
each instance no matter what the ultimate objective of the operation
may be, for it has a bearing on both profits and cutting practice.

Under sustained-yield mansgement in which the stand is handled
from decnde to decade, every effort should be made to grow wood of
quality as well as quantity. Proper stocking, hardwoods iv mixture
with the pine, and even pruning done under favorable conditions are
some of the important measures that rid the trees of their lower limbs
so that they mey lay on clear wood at an early age. TFurther, age also
has an effect; in general, size for size, the older trees contain lumber
of kigher quality than that in the younger ones. When once selective
cutting is in operation, trees need not be cut while still young, as is
desireble in clesr-cutting operstions, but may be cut at almost any
age us long as the distribution of size classes is such that enough
timber can be obtained at each cutting cycle to make logeing
practicable.

Since it is fairly certain that increased profits from lumber pro-
duction, over a long period in the future, will result more from closer
utilization and lowered production costs than from extremely high
lumber prices, selective cutting is especially important because of 1ts
direct besring on costs, returns, and utilization. Ordinary computa-
tion shows that permanent or sustained-yield operation will be more
profitable than period operation. In addition, logs {rom small
unprofitable, unthrifty trees are kept from: clogging the mills,

The fire hazard is less in selectively cut stands than on clear-cut
areas.
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