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Preface 
T H I S  IS ONE of a series of State reports on the nationwide Forest 

Survey being conducted by the Forest Service, U. S. Department 
of Agriculture. I t  is primarily the product of the new Forest survey 
of Arkansas, completed in 1951, but it also draws on the first Forest 
Survey of 1934-36 to show changes in forest conditions during the 
intervening years. Thc initial inventory included the southwest, 
Ouachita, and Delta regions; the Ozark region was not covered by the 
first Forest Survey. 

I t  is hoped that this publication will contribute toward a bettcr 
understanding of Arkansas' timber economy and toward wiser use of 
the forest 
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Highlights of the Timber Situation 

RKAh-SAS' ECONOMY depends heavily upon ments-pulp mills, veneer plants, and others. There A the State's forest resource. In valuc added by are many remanufacturing plants such as the furniture 
manufacture, wood-using industries far outrank factories at Little Rock and Fort Smith. 

all others; they also furnish a livelihood for almost half The forests that feed this huge industry cover 19 
of all employees engaged in manufacturing. million acres-nearly six-tenths of the State's land 

Primary wood-using enterprises include more than area. The proportion of commercial forest is highest, 
1,000 sawmills and nearly 200 nonlumber establish- 71 percent, in the southwest (fig. 1). Widespread 
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land clearing for ai.riculture has left the Delta the 
least forested-only 37 percent. Private owners hold 
85 percent of the forest land. 

The sawtirnher supply on conlmercial forest land 
amounts to 37 billion board-feet. Volumr in all 
merchantable trecs 5 inches and larger in diarneter is 
11 billion cubic feet, of which two-fifths is southern 
pine. 

Although timber now appears to bc growin: Faster 
than it is being cut, the total volume in the res~irveyed 
part of Arkansas is less than in 1933. The trecs are 
also of smaller average size. The inventory shrinkage 
is due partly to heavy cuttin: during and since World 
War I1 and partly to land clearing in the Delta 
region. 

The forests of the Drlta, larsely hardwoud, contain 
7.2 billion hoard-feet of sawtirnber-22 percent less 
than in 1935. The forested area also decreased about 
one-fifth. 

The Ouachita h,lountains have 5.9 billion board-fert 

of sawtimber, about two-thirds pine. This is 6 percent 
less than a t  the time of the first survey. Liquidation 
of old-growth pine accounted for much of the decline. 
The volu~ne of all pines 5 inches and larger in diarneter 

dropped 4 percent, whereas volume in hardwoods, 
especially small ones, increased considerably. The  
increasc in the proportion of hardwoods is largely un- 
dcsirablr because pine in the Ouachitas is the more 
valuable tree. 

In  southwest .4rkansas, pine sawtimber totals 11.3 
billiun board-feet, and hardwood 6.9 billion boarcl- 
fcct. The volume of all pines 5 inches and larger in 
diameter is 8 percent lrss than in 1936, while volume 
in hardrvonds has increased 3 pcrccnt. A l t h o u ~ h  
southwest Arkansas has less pine than in 1936, sub- 
stantial frlrestry gains have been made in part of the 
region. I n  a 7-county area where almost half the 
forest is in larqe industrial holdings, there is 33 pcr- 
cent more pine sawtimber than in 1936. 

O n  big industrial holdings -mainly in southwest 
Arkansas -and on public lands forest productivity has 
t ~ e r n  much improved during the past 20 years. These 
acllievements have not yet been paralleled on the 
small forest holdings that make u p  the bulk of the 
commercial timberland. The  findings of the Forest 
Survey indicatr the need for wider application of 
hasic remedies-better fire control, timber stand 
improvement, planting, and improved timber utili- 
zation. 

Forest Resource Report No. 11, U .  S. Department of Agriculture 



The Place of Forests in Arkansas' Econony 

W ITH CLOSE TO three-fifths of .&rkansas' land 
area in forest, it is not surprising that tim- 
ber and timber-using industries are important 

to the State's economy. Timber manufacture has 
been a leading branch of industry from the time of 
the first formal record. Many communities began 
as sawmill towns. 

The forest-based industries of the State are of two 
hroad kinds. Primary manufacturing pl;rnts take 

logs and bolts direct from the forest and produce 
first-step items such as lumber, veneer, and pulp. 
Secondary or remanufacturing industries convert 
initial products into furniture, flooring, paper, and 
other items. There is a growins tendency for primary 
plants to extend operations into remanufacture. 
Some of the more frequent conbinations include paper 
and bag plants attached to pulp mills, flooring plants 
to sawmills, and container plants to vcneer mills. 

IRE 

P 
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Timber Is a Leading Source $ Wealth 

T h e  value of raw timber (logs, bolts, and other 
round or split products) cut in Arkansas for domestic 
use and sale was about $82 million in 1950. Sawlogs 
for lumber are by far the must important. Fuelivuod 
ranks second in total value; although most fuelwood 
is not sold for cash, livinq costs of many low-income 
rural families would he greatly increased without it. 
Pulpwood, which is third in total value, considerahlv 
exceeds fuelwood in terms of cash income. 

Manufacturing within the State creates additional 
millions of dollars in value. According to the 
Census,' value added by manufacture in forest- 

United Statra Burcau of thr Crnsus. Annual s~irvry of 
munufactures: 1949 arid 1950. 182 pp., iilus. 1952. 

based industries-lumber, paper, furniture-amount- 
cd to $121 million in 1950. These industries, entirely 
or partly dependent upon the timber resource for raw 
material, made up 38 percent of the total value added 
by manufacture in the State and provided jobs for 47 
percent of all enlployecs engaged in  manufacturing 
(fig. 2) .  

Afontimber Values Are Important 

This report is primarily concerned with the forest as 
a source of timber for industry. But the contribution 
of Arkansas' forests to other values--water, wildlife, 
and recreation--though not easily expressed in mone- 
tary terms, is enormous. 

Watershed protection is :I paramount aim in the 
management uf the national farests in Arkansas: since 

F--46dJ61 

FIGURE 3.-The foreited iuolerihrd of Lokr Winuno iupjiiei ileoi motir for Litllr Rock. 
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water is a major resource. hfaintaining good vegeta- 
tive cover (mainly trees) on the watersheds reduces 
flood crests and helps to provide a steady flow of 
clean water for the streams they feed. Many -4rkan- 
sas cities obtain water from forested watersheds (fig. 3). 
Little Rock, the State capital, depends upon the 
Ouachita National Forest for its watcr for both 
dbmestic and industrial use. Arkansas' second largest 
city, Fort Smith, depends on the Ozark National 
Forest. Water from forest lands is becoming increas- 
ingly important as industry and urban populations 
expand. 

The recreation industry depends heavily upon the 
scenic attractions of Arkansas' niountain forests and 
streams to draw thousands of tourists annually. A 

few statistics indicate the magnitude of this forest use. 
In  1951, the national forests attracted about 530,000 
visitors, Hot Springs National Park had 300,000, and 
the seven State parks drew more than 660,000. 
Numerous privately owned resorts benefit from the 
dollars spent by forest visitors. 

The abundance of many wildlife species hinges upon 
the maintenance of suitable forest habitat. Sportsmen 
in Arkansas spend some $900,000 a year for hunting 
licenses and other fees. Many people depend upon 
trapping for part of their income; the annual fur catch 
is worth close to a million  dollar^.^ 

a Arkansas Game and Fish Commission. A survey of Arkansas 
game. Ark. Game and Fish Corn., Federal Aid Pub. Proj. 
11-R, 15.5 pp., illus. 1951. 
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Timber Use in Arkansas 

RKANSAS' PRIMARY wood-using plants A range in size from 2 multimillion-dollar pulp 
mills to more than 1,000 portable sawmills, 

some of which represent investments of only a few 
thousand dollars. Nearly 200 nonlumher establish- 
ments are scattered over the State. There are also a 
half dozen plants that treat wood products with 
chemical preservatives. 

Timber utilization alternatives in Arkansas are 
legion. Pines are cut into yard lumber, poles, piling, 
mine props, and fence posts. And, of course, large 
quantities are pulped for kraft paper. Hardwoods 
are processed into standard factory lumber, railroad 
crossties, structural timbers, package veneer, bourbon 
barrel staves, slack barrel staves, and handle stock. 
Also produced is a host of lesser items such as furniture 
squares, excelsior, ski blanks, cedar lumber, shuttle 
blocks, gunstock blanks, and charcoal. 

A large additional amount of wood never gets into 
commerce but is cut and used on the farm for fuel, 
posts, and round timbers. 

Lumber the iMajor Industry 

Lumher has long been-and still remains-Arkan- 
sas' leading forest product. Sawlogs make up about 
half of the State's annual timber output. Though 
hardwood production was sharply stimulated by 
strong markets during the past decadc, pine output 
still exceeds hardwood. 

The lumber industry began its rapid growth in the 
1880's, when the building of railroads opened up 
national markets. Peak output was reached in 1909- 
in this year more than 2 billion board-feet were 
manufacturcd. Thereafter, production declined slow- 
ly but steadily until the middle thirties. B" then the 
bulk of the original timber had been cut, and second 
growth was rapidly becoming important. Since the 
thirties, production has climbed and is now about 900 
million board-feet annually (fig. 4). 

Roughly two-fifths of the State's lumber output 
comes from largc mills-those cutting at least 5 million 
board-feet in a single year. Several of the biggest 
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mills in this class cut more than 10 million bnard-ket 
annuall>-. hIany larqe rnills are backed by extensive 
forest holdings to insure part, if not all, of their timber 
needs (fig. 5) .  These mills arc situated principally in 
the southern half of the State: srnall mills are the rule 
in thc northern half. 

The  hig risc in the number of srnall sawmills in 
Arkansas began with thr v i r~ual  exhaustiou of virgin 
timber. Srnall mills generally buy standing timber 
or logs from own-rs of small woodlands. These mills 
work in srnaller and lighter tirnbcr stands than do 
large nlills (fig. 6) and not uncorr~monlv are n~oved to 
each tract cut, though sometimes logs are hauled from 
\voodlot to mill by truck. Many small mills employ 
farm labor during slack crop seasons and frequently 
operate only part of thr year. Because they own 
little timberland and bccausc their capital investment 
is 10% the operators seldom have much interest in 
improved forcst practices. 

Arkansas' srliall mills will no doubt continue to be 
numerous and locally important. But they face 
increasin~ colripctition fur pine stumpage, especially 
from thc expanding pulpwood indust1.y. T o  a con- 

siderable extent, the same tree sizes are used by both 
small s:awrnills and pulpmills? .4n increasing propor- 
tion of the State's lumber output is also likely to come 
from the larger mills whose forests are being built up 
under planned management. 

Pulpwood Cut Reaches &'ere' High 

Pulpivood production in 4rkansas, which u n ~ i l  1952 
had been fairly stable for over a decade, reached a new 
high in 1953 and again in 1954 (fig. 7). In  addition 
to the recrird harvest of 826 thousand cords of mush  
roundivood in 1954, more than 20 thousand cords of 
pulp chips were produced from wood rcsidues- 
chieHy sawmill slabs and edgings. Iblust of the pulp- 
wood is processed by the State's two pulp mills a t  
Camdcn and Crossett (fig. 8). Thc rest is exported, 
mainly to mills in north Louisiana. 

Some expansion of pulpin: facilities in Arkansas and 
nearby areas has recently taken placc and further 

3 Sternitrke, Herbert S., and James, Lec M. Arkansas timber 
stands before and afrri cutting. U. S .  Forest Scrv., South. 
Forcst Expt. Sta., Forest Survey Release 67. 1 5  pp., illus. 
1951. [Froceisrd.] 

F I G U ~ E  5.-.Won! lorfr sowrnilli are backed byJoresls thol nnure o ileody rujfiiy o,t logr. 
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F r c u n ~  6.-Portable 
produra much of Ar 
lumbn. 

Thousand 
cords  

well as pulp\vood. Rut somewhat wider use is being 
made of hardwoods, of which there is a plentiful 
supply. The amount of hardwood cut for pulp has 
gradually increased from 50 thousand cords in 1948 
to 100 thousand cords in 1954. Today hardwood 
accounts for more than a tenth of all pulpwood. Out- 
put will increase further when a new mill at  Crossett 
begins pulping hardwood by semichemical processes. 

Development of efficient mechanical log barkers and 
slab chippers for converting sawmill residues into chips 

I 1 1 1 1 1 1 1 has opened up new sources of low-cost raw material 
1938 Ig4O Ig4? 1944 1946 1948 Ig5O 1952 Igs4 for the industry. The amount of ~ u i ~ a b l e  residue 

I 
. . 

from Arkansas' large pine sawmills is estimated at 
Ficuite 7.-Pul$woodproduilion in Arkomas, 7938-54. 100 thousand cords annually. At least 9 sawmills in 

increases are in prospect. This expansion will increase Arkansas have installed equipment for making pulp 

the demand for softwood growing stock, i. e., pines chips from their residues, and more installations seem 

now or prospectively suitable for lumber products as certain in the near future. 

8 Forext Resource Report No.  11, U. S. Department of Agriculture 



FIGURE 8.--Pulpwood is o major claimant a/ Brkonios timber. 

1.-387771 

F~oune 7.-These hewn pine and g u m  t tri  wrrr cul by/urmers in thetr spore tzrnr. 
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Industrial wood other than lumber and pulpwood- 
veneer logs, cooperage bolts: handle-stock bolts, and 
the like-make up about one-tinth of .4rkansas' 
timber production. Individually none of these items 
accounts for more than 2 percent of the annual timber 
output. Rut in many small communities, their harvest 
and manufacture are important sources of local em- 
ployment and forest-owner income (fig. 9).  

Most specialty products are made in small plants 
whose mainstay is stumpagr from farm woodlands 
and other small tracts (fig. 10). Handle-stock plants 
are most common in the Delta and southwestern 
parts of the State (fig. l l ) ,  where the principal 
supplies of hickory and ash are fuund. The distribu- 
tion of cooperage plants is governed by the supplies of 
white oak in the manufacture of tight cooperage and 
or certain other species, notably sweetgum, for slack 

cooperage. The veneer plants are situated coil- 
veniently to soft-textured hardwoods, particularly the 
gums, which are most in demand for packase veneers. 

The outlook for Arkansas' leading specialty prod- 
ucts-tight cooperag-e, package veneer, hcwn ties, 
and handle stock-cannot be readily forecast. But it 
is apparent that these items compete continuously 
with other products. Other types of containers have 
replaced many traditional uses of tight barrels; the 
papzrboard carton offers keen competition to the 
veneer package; sawn tics have absorbed most of the 
hcwn tie market: and increased use ol power tools has 
affected the demand lor wooden handles. 

Volume oJ Farm- Use  Products is Large 

Fuel~vood, fence posts, and miscellaneous farm 
timbers account for a t  least a quarter of Arkansas' 
timber output. 

Flcunr 10.- White 
heie beirig cut on u 

are n lrndirq spec? 
in the Ornrk .Li'our 

Z-478823 

oak stood,, 

barrel sam, 
hlly product 
itoins. 
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The Forest Resource 

T HE STABILITY O F  the wood-using industry 
depends largely upon the condition of the forest 
resource. Arkansas' long history of land clearing 

and commercial Iumhering has had a tremendous in- 
fluence on the forest. In  the next section, resource 
trends will be discussed. Here, only the present forests 
are considered. 

Almost Three-Fgths of tile State is Forest 

In  its forest conditions, Arkansas is a State of great 
contrasts. Topog~aphy and soil are mainly re- 
sponsible, and these range from low river bottoms, 
regularly subject to flooding, to high, exposed, and 
rocky slopes and ridges of the Ouachita and Ozark 
Mountains. O n  the basis of these differences, the 
State's 1 9  million acres of forest 4-57 percent of the 
land area-may be broadly divided into four regions: 
the Delta, comprising. the present and former flood 
plain of the Mississippi River; the southwestern part 
of the State, lying principally on the Coastal Plain; 
the Ouachita Mountains; and the Ozark Mountains. 

The Delta is generally flat except for some of the 
older and higher terraces (former flood plains). 
Because of the Delta's fertile soils a higher proportion 
of land has been cleared for agriculture in this area 
than in the rest of the State. Only 37 percent 
remains forested. The forests now occur on the 
lower lying, more poorly drained areas; on the 
batture, or the land situated between the levee and 
the river and therefore subject to flooding; and on the 
backwater area adjacent to the junctions of the White 
River and the Arkansas and the Arkansas and the 
Mississippi, where prolonged flooding regularly occurs. 
The forests of the Delta are composed entirely of 
hardwoods (fig. 12) and cypress, except that pine is 
found on some of the older terraces. 

4 For deailed statistics on foreat acreage-as well as on timber 
~olume,  growth, and cut-see Forest Statirhcr for Arkanrar. 
U. S. Forest Serv., South. Forest Expt. Sta. Forest Survey 
Release 71, 50 pp. 1953. [Processed.] 

In  southwest Arkansas, the topography ranges from 
level to rough, but is generally rolling. The region 
has large areas of low agricultural productivity, and 
71 percent of the land is forested. Lohlolly and 
shortleaf pines, usually in mixture with hardwoods, 
are found on three-fifths of t h ~  forested area, with 
lohlolly pine most abundant toward the south (fig. 13). 
Bottom-land hardwoods occur rather extensively 
along the Ouachita, Red, and Saline Rivers, and are 
also found on many widely scattered, smaller stream 
bottoms. Upland hardwood forests occur for the 
most part only 10cally.~ 

The Ouachita -Mountains fan out westward from 
Little Rock, with the Arkansas River forming a north 
boundary. Too rough in many sections for agricul- 
ture, the land is 70 percent forested. Shortleaf pine 
predominates and, in pure stands or in mixture with 
hardwoods, occurs on seven-tenths of the forested 
area (fig. 14). Upland hardwood forests occupy 
most of the remainder and are most extensive in 
Sebastian, Logan, and Yell Counties. Bottom-land 
hardwoods comprise a relatively small acreage. 

The Ozark Mountain region, situated west of the 
Delta and north of the Arkansas River, makes up 
almost one-third of the State. The region, with both 
rugged mountains and relatively fertile plateaus, is 58 
percent forested (fig. 15). Upland hardwoods pre- 
dominate on four-fifths of the forest. Shortleaf pine 
has its greatest occurrence in the southeastern part. 
Redcedar is found locally in the north portion. 

Forest Industy is a Major Landowner 

Arkansas' forests are mostly privately owned. The 
ownership of the State's 1 9  million forest acres has 
an important bearing on the timher supply. 

Twenty percent of the commercial forest land is held 
by forest industry, chiefly large lumber and pulp 

5 Seemap following page 31 far arras characterized by major 
forest types. 

12 Forest Resource Refiort No.  11, U.  S. Department of Agriculture 



F r c u n ~  12.-\%071y hay  cf Arkanins' be hordwoiidi are conceneoled in thr Della. r-iio~s< 

Frcuxr 13.-Southweit Arknnror hni llir foiteit grominc pine stands in the State. 1.-121361 
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Frcunl: 14.-Shortleafpine ir the marl importnnt timber ipacies in the Ouiichito Mountoiw. ~ - 6 m i 6 3  

F~cune 15.-Orork joreiti ore chiefly hnrd&,oodr; the refion i i , fomousfur  its white ook timber. 1-478622 

14 Forest Resource Report No. I I ,  U. S. Department of Agriculture 



companies. These holdings are concentrated in rhe 
southwest region; to a lesser extent they are found in 
the Ouachita Mountains and the Delta. Because of 
their heavy investment in fixed plant and their need 
for a steady flow of raw material, the hig industrial 
companies generally practice a high caliber of timber 
management on thrir holdings. This is especially 
noticeable in the southwestern pine belt. 

The forest holdings of farmers and other non- 
industrial private owners-businessmen, professional 
workers, wage earners, banks, and the likc-are 
important in any discussion of Arkansas' timber 
supplies. Most of these holdings are of small size, 
but all together thcy make up abiut  65 percent of 
the commercial forest land. Although thcy still 
supply much of the tirnber used by forest industries, 
by and large they fall far below their income-pro- 
ducing potential. Improving forest productivity on 
these heterogeneous ownerships offers a big oppor- 
tunity for increasing the timber supply. In  recent 
years the Arkansas State Forestry Commission has 
added forest-management and timber-marketing as- 
sistance to its services to help farmers and other 
small landowners improve their forest practices. But 
much educational work remains to be done. 

Publicly owned forest totals almost 3 million 
acres-15 percent of the commercial forest acreage. 
The bulk of this is in national forest. The establish- 
ment of the present Ouachita and Ozark i'iational 
Forests, in 1907 and 1908, was the first concrete step 
toward assurance of future timher crops in Arkansas. 

One-Fourth oJ All Timber Has Little Value 

.4ll-timber volume in Arkansas amounts to 15 
billion cubic fcet in trees 5 inches in diameter at 
breast height and larger. But in terms of sound, 
well-formed trees called growing stock,"his volume 
reduces to 11 billion cubic feet. The rest is largely 
in very crooked, limby, or rotten trees, termed culls. 
Though products like fuelwood, fence posts, or pulp- 
wood can sometimcs be profitably cut from culls, 
such trees are for the most part of little commercial 
use by present standards. The main source of the 
tirnber cut in Arkansas is the 6 billion cubic feet (37 
billion board-feet) of logs in sawtimber trees; srnaller 
trees are mainly a reserve pool for the Cuture sawlog 

supply. 

6 Thc technical and uncommon terms used in this report, as 
well as certain common terms given special meaning, are 
definrd in the Appendix. 

Timber Supplies for Industry in Arkansas 

Soutiize~est Arkansas Has Bulk o j  Pzne Sazc'timber 

.4lrnost half of .L\rkansas' 37 billion board-feet ' of 
standing sawtimber is softwood, mainly southern pine. 
Of the hardwoods, oak, gum, and hickory are the 
most cornmon. Pinr: sawtimber is heavily concen- 
trated in southwest Arkansas (fig. 16). Hardwood is 
most abundant in the Delta and thc southwest. 

The usefulness of the sawtimber resource for in.. 
dustrial purposes depends upon its quality. To  
measure the quality of Arkansas' sawtirnher, hard- 
woods were inventoried by log grade and soft~voods 
by tree grade. 

Less than 5.3 billion board-feet, scarcrly a quarter 
of the hardwood sawtimber, is in good-quality loqs- 
that is, logs which are of qrade 1 and 2 and which on 
the average yield at least 40 percent of their net 
volume in No. 1 Common or better lumber. Thus, 
the great bulk of the hardwood resource, nearly 14.8 
billion board-feet, is of a quality below that generally 
prcfcrrcd by saw- and veneer mills and is of little im- 
mediate use to these industries. 

Because sawtimber quality as expressed hy 10s grade 
is related to tree size, the psoportion of good-quality 
loss mounts rapidly with increasing tree diameter. 
In hardwoods 20 inches in d. b. h. and larger, for 
example, morc than three-fifths of the volume is.in 
good-quality logs; in 14- to 18-inch trees, about one- 
fifth. But in the 12-inch class, virtually all of the 
volume is in low-grade logs. As the trees grow in 
size, however, many of the lower quality logs will 
improve in grade. The great volume now in-hard- 

7 AII figures of board-foot volume in this report are net volume ' 

by the International %-inch log rule. 

B, l l lO"  
b d - f t .  

FIGURE 16.-Sowtimber volumr by survey re~ion .  
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woods of small diameter wiil provide the high-quality 
volume of the future if permitted to grow. .i\mong 
softwoods, much the same situation prevails for tree 
size and quality (table 1). 

As noted earlier, big lumber and pulp companies 
usually follow improved forest practices on their 
holdings. I t  is not surprising, therefore, that there is 
a much heavier conccntration of sawtimber on thrsr 
properties than on other private holdings. Within 
the State's southwestern region, sawtimber volurnc 
averages more than 4,500 board-feet per acre on large 
forest-industry holdings as compared to 2,100 board- 
feet on all other private ownerships. For the entire 
State the contrast is even sharper: almost 4,200 hoard- 
ieet per acre as compared to less than 1,500. The 
extensive nonindustrial holdings could supply much 
more timber for industry from year to year if they 
supported heavier stands of sawtimbcr. 

About 75 percent of Arkansas' sawlog supply is cou- 
centrated in stands containing enough volume-at 
least 1,500 hoard-feet per acre-to be generally oper- 
able for commercial timber products. Over the 
State, these sawtimber stands occupy one-third of the 
forest land. I n  the Ozarks, where the forests are 
most heavily depleted and slowest to revive after 
cutting, only 17 percent of the forest acreage is in saw- 
timber. But in southwest Arkansas, where good 
forest management is more common, 49 percent of 
the stands are sawtimber-the highest proportion for 
any regon. 

Immature stands, in which most of the trees are 
below sawlog-size, predominate in all regions. To a 
large extent the future of Arkansas' timber economy 

TABLE ' _ . S o w t i m b e r  uolume by sofiwood tree grade, hardwood l o t  
grade, and tree diameter, 7Ll4837 

hinges upon the treatment given these young-growth 
areas. With thr neccssary protection froin wildfire 
and premature harvesting, they will provide a greatly 
increased sawtimber resource. This resource can be 
the basis for an even larger wood-using industry in 
the State than at present. 

Considering good trees of ail sizes, including estab- 
lished seedling-s, slightly more than half of Arkansas' 
timber stands are well stocked (fig. 17). Many of 
the trees, however, are still too small tr, be of much 
commercial use, and the volume and quality in saw- 
timber trees is much less than it could be under ,yood 
forest managcment. Over the State, the loblolly- 
shortleaf pine typc is the best stocked; upland hard- 
woods, the poorest. .4s fire protection is further irn- 
proved and extended, the acreage of wrll-stockcd 
forest will probably increase considerably-the thrifty 
young growth now springing up  on millions of acres 
will have a much better chance o i  survival. 

But more effective use of growing space is also im- 
peded by large numbers of rough and rotten cull 
hardwoods, many of which are the product of past 
fires. About one in every five trees of polctimber size 
and larger is a cull. The Ozarks, which has the 
highest proportion of upland hardwood stands and 
the poorest stocking, also has the greatest proportion 
of culls-one in every three trees. Similarly, the 
better stocking and the higher proportion of pines in 
the Ouachitas are reflected in the lower proportion of 
culls-less than one tree in six. Reducing the number 
of cull hardwoods, by utilizing or by deadening them, 
wiil go a long way toward helping Arkansas' forests 
to produce more merchantable volume than they are 
currently growing. 

2Oand.p .............. 1,791.6  '700.0 '103.1 '188.5 

................. 
0 2 0 r k  

Total 

-- 
Delta 

Hardwood: 
12 ...................... 4,042.8 .......... L 

1 4 t o 1 8  ................. 0 25 50 75  100 
P e r c e n t  

20 and up ............... 

Ea Medium 
Total ................. 20.0232 1,488.0 3,771. 7 1 14.7635 stacked 

................... All d a ~ c s  

1 I 

F r o m  17.-Tree itocking in cornmercioijorei t~ 62 NrUg r q i o n .  
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Groa'th Exceeds Timber Cut 

The forests of Arkansas now appear to be growing 
more timber, both pine and hardwood, than is being 
cut. Because many timber stands are not fullv 
stocked, however, growth is still only about half the 
potential yield. Some of the problems spotlighted 
earlier-cutting practices on small holdings, wildfire, 
and cull hardwoods-are among the obstacles to at- 
taining fully productive forests. 

In  1952, when the latest cutting statistics were com- 
piled, logging removed 380 million cubic feet, includ- 

ing 1.6 billion board-feet of sawtimber. By contrast, 
net annual growth amounted to 573 ~r~illion cubic fcet, 
including 2.3 billion board-feet of sawtimber (fig. 18). 
This sug-gests that a turnins point may have been 
reached, and that forest productivity has begun to 

AI I  softwood t r e e s  i I 
; Al l  hardwood t rees  

Softwood sawtimber trees 

Hardwood sowtmber  trees 

0 0 0  200 300 1 
M l l i o n  c u b c  f e e t  I ' mennuol !net growth i ~ A ~ ~ U O I  t imber c u t  

Frouna 18.-Relotiowhip of growth lo annual cut o j g r o m i n ~  stack. 

improve. If so, the improvement has been recent, 
for comparison with the initial forest inventory shows 
that the timber supply declined in the years 1934-51. 

Timber Supplies for Industry in  Arkansas 



Forest Resource Changes: I 934-5 1 

T IIC FORESTS O F  rhc southwest, Ouachita, 
and Delta regions, which include more than 
two-thirds of Arkansas' forest land area, were 

initially surveyed in the mid-1930's. A resurvey 
was completed in 1951. 

Durinz the interval betwecn surveys, rcvrrsion to 
forest on abandoned upland farms was somewhat over- 
balanced by extensive land clearing on the fertile 
alluvial soils. Thc shift to greater agricultural use of 
lowlands has been evident in much of the South 
during the past two decades. 

In  Arkansas' uplands, hardwood and mixed pine- 
hardwood acrease increased at  the expense of pine 
acreage. This hardwood expansion reflects to a con- 
siderable extent the effect of c u t t i n  practices that 
removed only the preferred pine and left the hard- 
wood. Development of residual hardwoods in pine- 
hardwood mixtures can be readily checked by ,qood 
forest management, but until recent years this phase 
of management received little attention. 

Throughout the area resurveyed, volume in soft- 
woods (mainly pine) declined, while upland hardwood 
species gained. In  the bottom lands, where hard- 
woods prevail, timber volume deelincd in general 
accord with the big reduction in forest acreage. 

The  impact of volume changes upon numbers of 
trees by diameter class is indicated in figure 19. 
These changes only show the overall shifts that 
occurred between surveys, i. e., the net effect of 
accretion of growing stock on some properties and of 
depletion on others. 

I t  will be noted that among hardwoods there were 
declines only in the larger sizes, which are in keen 
demand for factory lumber. In  softwoods, only the 
2-inch class increased appreciably. Tree size affects 
marketability less in softwoods than in hardwoods. 
Even small pines are in ready demand for both 
lumber and pulpwood. 

Soutizzcest Arkansas Proaides Contrasts in Forest 
Practzces 

The  southwestern part contains the only large area 
in the State where there has been a sizable gain in 
pine volume since the middle 1930's. This gain 
seems to be associated with size of ownership and 
interest in  improved management. 

40 30 20  10 0 10 20  30 40 
Percent  ~ e c r e a r e  ~ e t c e n t  n c r e a s e  

FIGURE 19.-Chnn,oe in number ojliae trees belmerniuiveyr by diameter 
clorr (roiithmert, O,iochito, and Delta rqionr).  

Pine sawtimber has increased 33 percent in  the area 
embracing Ashley, Bradlry, Calhoun, Cleveland, 
Dallas, Drew, and Grant Counties-.from 4.6 billion 
board-feet in 1 3  to 6.2 billion in 1949. ?'he 
increase in pine growing stock has been 17 percent. 

This 7-county area, flanked by the Mississippi 
Delta on the cast and the Ouachita River on the west, 
contains 2.4 million acrrs of commercial forest, pre- 
dominantly loblolly and shortleaf pines M-ith inter- 
mingled upland hardwoods. Nearly all the forcst is 
privately owned, almost half by large lumber and 
pulp companies that employ professional foresters to 
manage their lands. 

Between 1935 and 1938 most of the large landowners 
began to make partial cuttings and thinnings (fig. 20). 
Many also adopted the practice of harvestins less than 
growth. Timber stand improvement work, which 
began during World War 11, has been undertaken on 
a large scale since 1945. Planting of open areas and 
understocked stands has increased in the past 10 years. 

The large volume gains in these 7 counties have 
not been duplicated in the 13-county area directly 
westward, where the bulk of the forest is on farms or 
in other small tracts. Heavy cropping reduced pine 
sawtimber nearly one-fourth during the interval be- 
tween surveys-from 6:: billion board-feet to 5 billion. 
Total pine growing stock also dropped about one- 
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sawtimher volume. Bv 1951, less than ti percent was 
in large trees. For poletimber trees, softwood volume 
increased 10 percent. The net result of these volume 
shifts was that soltwood growing stock registered a 
4-percent decline; softwood sawtimber, an 11-percent 
decline. But if volume in softwoods 20 inches and 
larger (chiefly old-growth pine) is discounted, soft- 
wood trends appear more favorable. grow in^ stock 
volume in softwoods belo\v the 20-inch class increased 
somewhat and sawtimber volume remained virtually 
unchanged. 

More than half the forest acreage in the Ouachitas 
is held hy large industrial owners and public agencics. 
I n  general, these owners are managng their lands so 
as to build up the stocking ofsccond-growth shortleaf 
pine (fig. 21). But on most other ownerships there is 
still an urgent need for his improvements in forest 
practice. 

Delta Forests Shrink 

Extensive land clearing for agricultural crops caused 
a 19-percent drop in the Delta's forest acreage 
between 1935 and 1950 (fig. 22). Thc small acreage 
of upland forests within the Delta survey region 
increased somewhat. But this incrcase was over- 
shadowed by a 28-percent decline in bottom-land 
hardwoods, which make up the bulk of the forest land 
area. 

The big regional shrinkage in forest acreage was 
paralleled by declines of 17 percent in growing-stock 
volume and 22 percent in sawtimher volume. Al- 
though total volume of mcrchantable timher has 
fallen off considerably since 1935, timber stocking 
has changed but slightly. O n  a per-acre basis, 
growing-stock volume increased 3 percent and saw- 
timber volume declined 4 percent. 

Fr~une 21.-Timber 
in tha Ouochifo Nafit 
i i  planned to yield 
rniil~on board-ferf 
rnoitiy ihortleafjinc. 

F-371415 

production 
,no1 Forest 

about 60 
an"u.lly, 
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F1cr:nt 22.- Wtdeipriod lond cleoring/uv a,.yiculluinl cropi has henirily rcducedJoreii acreate in the Delto. (Arkonfar Game und fib Cornmiision 
photo.) 

Heavy cutting of Delta hardwoods wSas stimulated The Delta region still has ample acreagc to grow 
by strong timber markets during and since World high-quality hardwoods to meet the needs of depend- 
War 11. Because the big trees have been cut most cnt wood-using industries. Although stocking in big 
heavily, the proportion of smaller trees has risen. I n  hardwoods has dropped markedly, the improved 
terms of volume, the decline in trees 20 inches in stocking in srnallcr trees offers a n  opportunity to 
d .  b. h. and larger was four times thr decline for rebuild the growing stock. Much depends upon 
smaller sawtimber. the extent to which forest manasers favor new growth. 
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Toward More Prod.uctive Forests 

D URIKG T H E  17 years between the two Forest 
Survcys in Arkansas, there was more interest 
in good forest management than in  any previous 

period. The acreage under fire protection was in- 
creased threcfold. Much of the industrially owned 
forest was placed under irnprovcd management. 
Public agencies and some timber operators began 
making strong efforts to get small landowners to use 
better cutting practices. 

Although much as been accomplished, a great dcal 
remains to be done before Arkansas' timber resource 
is fully developed-especially on small ownerships. 
Since these srnall holdings are an important source of 
industrial timber, the wood-using industry has a big 
stake in the kind of management used on them. 

Arkansas has a n  abundance ol good furest land, 
valuable tree species, and a favorable location with 
respect to Midwest markets. Fuller use of the oppor- 
tunities offered by the forest resourcc can contribute 
much to the economy of the State. 

I t  is beyond the scopr of this report to formulaic a 
program for attaining. more productive forests, but 
the finding of the Forest Survey suggest some ap- 
proaches to a better forest situation. 

Build L;b the Growing Stock 

T o  build up the timber supply it is essential to hold 
the harvest of merchantable timber to less than the 
current growth. But certain other measures are also 
needed to develop more productive forests in Arkansas. 

Reduce limber lossesjrom fire.-Through joint public- 
private efforts, substantial progress has been made in 
reducing fire losses during the past 20 years. But 
forest fires still take a heavy annual toll of timber. 

Fire protection on State and private lands is pro- 
vided by the Arkansas State Forestry Commission. 
A good many private owners have supplemented this 
uublic system with measures of their own. T h r  na- 

acres and now includes all pinr lands. Ovcr the past 
several years, fire losscs have been held to about 1 
percent of the area protected. 

Some 1 million acres, largelv Delta hardwood lands, 
are still without puhlic protection. And in areas 
already under organized protection, thrre is need to 
strengthen fire-fighting forces so that they can cope 
with periods of above-average firr hazard. 

But efficient fire-control methods alone cannot 
eliminate serious losses. Full cooperation in fire prc- 
vention from local residents is also required. Virtually 
all forest fires in Arkansas arc man-caused-either 
by carelessncss or incendiarisrn-and are therefore 
preventable. 

Eliminate undesirable hardwoods.--Forest productivity 
is handicapped bv large numbers of cull hardwoods--- 
trces that are unmerchantable because of excessive 
rut: limbincss, or other defects. Thrnuqhout Arkan- 
sas' hardwood forcsts about one in every four trces of 
poletimber size or larger is a cull. These trees 
occupy growing space that could more profitably be 
used by thrifty merchantable growth or by new 
seedl in~ crops. 

O n  forest lands more valuablc for growing pine 
than hardwood, softwood productiori is scvercly 
limited by the presence of both cull and low-grade 
hardwoods. Special data collected by the survey in 
southwest Arkansas show that cull and low-grade 
hardwoods are well established on over half the grow- 
ing space of the forested uplands in this r e g - i ~ n . ~  The 
hardwood problem on pine lands is not restricted to 
the southwest reqion; some other sections of the 
State have it too. But since a high proportion of 
Arkansas' pine forests are in the southwest, the 
State's timber economy is bound to he greatly affected 
by the way the problem is handled here. 

There is no quick and easy way to eliminate the 
hardwoods. O n  most of the area, the well-proved 
techniques of girdling or poisoning can be used (fis. 

~ ~-~~ 

forests have a separate protection 'Ystem' 
8 Reynolds, R, R, Timber stand improvement job in south- 

All together, the area under organized protection has ,,,t ~ ~ k ~ ~ ~ ~ ~ .  south. Lumberman 183 (2289): 43-45, 
gradually been extended to more than 18 million illus. 1951. 
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25). Forest research indicates that increased pine 
growth will repay hardwood reduction costs within 
10 years. 

S te j  ufi forest plantinp-.-Two million acres of forest 
land in Arkansas are either denuded or thinly stocked 
with commercial tree species. With adequate pro- 
tection, stocking on some of this area will soon increase 
natura1l)-. But it is estimated that on about half of 
thc acreage, planting southern pines offers the most 
effective way to build up the timber supply within a 
reasonable period. 

Morc than 100,000 acres of forest plantations have 
already been established in Arkansas. Current 
planting-stock production at  the State's Bluff City 
nursery is sufficient to plant about 20,000 acres 
annually. 

Improve Timber Utilization 

Morc effective and complete utilization of Arkansas' 
timber harvest can contribute to a better forest 
situation. In  some areas it can be the basis for 
expanding the wood-using industry without increasing- 
the timber cut. This means, first, remanufacturing 
more primary forest products within the State so as 

to produce more sernifinished or finished items such 
as furniture parts, flooring, and containers. Second, 
it calls for making fuller use of the timber that is cut. 

Expand remanufacturing industries.--Much rough lum- 
her produced in Arkansas is shipped elsewhere for 
remanufacture into consumer products. Opportuni- 
ties for expanding secondary wood-manufacturing 
industries, which could use more of the rough lumber 
locally, seem distinctly promising. Some primary 
manufacturers have undertaken remanufacture of 
their products. As indicated by the increase in small 
furniture factories and pallet plants, independent 
secondary manufacture has expanded, too. But op- 
portunities for carrying wood manufacture to more 
finished stages in Arkansas appear to be far from 
realized. 

Makc fuller use oJ timber cut.-Since existing timber 
supplies are far from abundant in some scctions of the 
State, more complete utilization of the timber crop 
is essential to help in meeting industrial and domestic 
needs for raw material. A noteworthy example of 
close timber utilization is the increasing use for pulp 
of matcrial formerly regarded as waste wood--slabs 
and edgings from sawmills, i-encer cores, and tops of 
pines cut for lumber (fig. 24). 

F l c u n ~  23.-Young p inu  grow rapidly when auertopping cull hardwoods are deodencd. 
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FIGURE 24.-Harurrting puljioaod ,from !he tops tlreei cu!/or romiogs. Suchprocticei construe lhe timber suppiy 

Full use of the available resource also calls for 
puttirlgeach tree harvested, and each part of each tree, 
into the products for which it is best suited. This 
means, for example, that firewood should not he cut 
from growing stock, and that logs suitable for veneer 
should not be cut into railway ties. Industrial con- 
cerns that employ technical forestry staffs generally 
do follow the principle of putting timber to its highest 
econornic use. If the small owner would seek the 
assistance that is available from both the State 
Forester and some industrial foresters, he, too, could 
greatly improve his forest income. 

Arkansas' Forests and the Future 

To a large cxtrnt Arkansas' present forests reflect 
the kind of treatment that they have received. De- 
spite past heavy use, the resource is still substantial. 

O n  thr other hand, the quality of mercilantahle 
timber is low, cull volume is considerable, growth is 
far below its potential, and softwoods are be in^ re- 
placed on some areas by less desirable hardwoods. 

Under conservative timbcr manasenrent the forests 
could produce twice as much sawtimber as they are 
currently growing. Considerable progress has already 
been made on both public and large industrial hold- 
ings. 

Rut on the snlall holdings that make up the bulk of 
.4rkansas' coinmercial forest land, the problem of 
attaining good forestry still looms large. Greaicr 
emphasis on the measures suggested here-b-tter fire 
control, timber stand improvement, planting. and 
improved timber utilization-can help create a more 
favorable forest situation. In  the long run it will mean 
more jobs and greater econornic returns from the 
forcst. 
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Appendix 

The Field Suraey and Its ilccuracy 

Forest Land Area and Timber Volume 

T I-IE 1948-51 ESTIMATES pf forest acrcase 
and timber volume are based upon a systematic 
sampling method using a forest-nonforest classi- 

fication on aerial photographs and on-the-ground 
measurement of quarter-acre sample plots. I n  the 
Delta and Ozark regions, pairs of plots wcre located 
every 3 miles on lines 3 miles apart; in the southwest 
and Ouachita regions the average spacing was 4 
miles on lines 3 miles apart. 

Accuracy of the estimates may be affected by two 
types of error. The first type stems from the use of a 
sample to estimate the whole and from variability of 
the item being sampled. This type is termed sampling 
error; it is susceptible to a mathematical evaluation of 
the prohahility of error. The second type of error 
derives from human mistakes in measurement, jndg- 
ment, arithmetic, or recording, and from limitations 
of method or equipment. Effects of this second type 
of error-often referred to as reporting and estimating 
error-cannot be appraised mathematically, but the 
Forest Survey constantly attempts to hold such errors 
to a minimum by proper training and good super- 
vision, and by emphasis on careful work. 

Statistical analysis of the data, using randorn- 
sampling formulas, indicates a sampling error or 0.4 
percent for the State estimate of total forest area, 1.7 
percent for total cubic-foot volume, and 2.1 percent 
for total board-foot volume. However, because a 
systematic sample is generally more efficient than a 
random sample of the same size, these estimates of 
sampling error may be considered as setting an upper 
limit of error rather than as expressing the actual 
probability of error. 

As the acreage and volumes for the State are broken 
down by Survey region, county, forest type, species, 
and other subdivisions of the data, the possibility of 
error increases and is greatest for the smallest items. 
The order of this increase is suggested in the following 
tabulation, which shows the sampling error to which 

the estimates may be liable on a probability of two 
chanccs in three. 

I n  computing the changes,,that took place between 
1934-36 and 1948-51, the data from the first Forest 
Survey were adjusted to make them as closely com- 
parable as possible to data from the second survp.  
This adjustment was necessary because or certain basic 
differences between the two sets of data. For euamplr, 
published estimates from the first survey wcrc based 
on a total land area of 33,616,000 acres in Arkansas. 
Since then, more accurate measurement by the U. S. 
Bureau of thr Census has established a reviscd7figure , 

of 33,744,000 acres. Thus, although actual land 
acreage has changed little, if at all, rhe estimate of land 
acreage has increased, affecting forest-area and 
timber-volume estimates in like proportion. Again, 
the lower diameter limit for hardwood sawtimher trees 
\%.as dropped from 13.0 inches d. h. h. on the first 
survey tu 11.0 inches on the second survey, in line 
with changing utilization practices. 

In addition to these major points, a number of 
procedural differences between the two surveys had 
to be taken into account. In every case, the data 
from the first survey were adjusted to conform to the 
standards of the second survey before change was 
computed. 

Thesampling error in the data on change in forest 
aercagc and timber volume cannot be estimated. 
In the 1934-36 survey, sample plots were spaced one- 
eighth of a mile apart on lines 10 miles apart. An 
estimate of sampling error was not made. However, 

Timber Supplies f o ~  Industry in Arkansas 



the error in the estimate of thc Statc forest acreage was 
prabahly very small, as it is fur the second survey; and 
the indicated change in total forest acreage may be 
considered essentially correct. Indicated changes for 
survey rezions and other portions of the total acreage 
should bc valucd in proportion to the magnitude of 
the item and of the c h a n ~ c .  Because of the possible 
effect of nonsampling as well as of samplin, v errors, 
changes in timber volume are shown only for major 
proupings of the data. 

Growth estimates arc based on radial-growth 
measurements of sample trees on Forest Survey plots. 
No attempt was made to calculate sampling error in 
the growth estimates. 

Production and Annual Cut 

Estimates of annual cut are conversions of produc- 
tion estimates. Sawlog production was estimated 
from a survey of lumber production conducted by the 
U. S. Bureau of the Census. For other commodities 
a canvass of manufacturers was conducted by the 
Forest Service. Commercial log- and bolt production, 
other than for lumber, was obtained by a 100-percent 
canvass of establishments or producers. Production 
of fuelwood and fence posts and of timber for misccl- 
laneous domestic use on farms was estimated from an 
area sample. The data on production of each com- 
modity were converted to annual cut of growing stock 
by using timber cut-to-production ratios derived from 
measurements taken on samplc cutting areas. 

The sampling crrors to which the State cubic-foot 
estimates of annual cut are liable, on a probahility 
of two chances in three, are found in the following 
tabulation: 

Product: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sawlags 

Veneerlo g, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cooperage bolts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pulpwood 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Furlwood 

Chcmical wood. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Poles and piling.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pasts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hewn ties 
Round mine rirnbrrs . . . . . . . . . . . . . . . . . . . . . . . . .  
Miscellaneous logs and bolts. . . . . . . . . . . . . . . . . . . .  

All products 

D&njinitions oJ Terms 

Forest Land Classes 

FOREST ~.4~D.--In~ludeS (a) land that is at least 10 
pcrcent stocked by trees of any sizc and capablc of 
producing timber or other wood products. or of 
exerting an influence on the climate or on the water 
regime; (b) land from which the trees have becn 
removed to less than 10 percent stocking and which 
has not been developed for other uses; and (c) 
afforested areas. 

COMMERCIAI. FOREST I.AND.-FOI'~S~ land that is (a) 
producing, or is physically capable uf producing, 
usablr crops of wood (usually sawtimhcr); (h) eco- 
nomically available now or prospectively; and (c) 
not withdrawn from timber utilization. 

NONCOMMERCIAL PORFST LANII.--Forest lalld (a) 
withdrawn frorn timber utilization t h r o u ~ h  statutr, 
ordinance, or administrative order hut which othcr- 
wise qualifies as commrrcial forest land, and (h) 
incapable of yielding usable wood products (usually 
sawtimber) because of adverse site conditions, or so 
physically inaccessible as to be unavailable economi- 
callv in the foreseeable future. 

COMMERCIAL S P E C I E S . - - I ~ C ~ U ~ ~ S  species that nor- 
rnally have valur for commercial timber products; 
excludes so-called weed or noncommercial species 
such as blackjack oak, scrub post oak, blue beech, 
sourwood. 

Sorrwoo~s.-1.oblolly pine (Pirius taeda), shortleaf 
pine (P. echinata), baldcypress (Taxodium distichurn), 
and eastern rcdcrdar (,jun$erus uirfiniana). 

H~n~woo~s.-Broad-1eaved species, of which the 
most numerous arr the oaks (Quercus spp.), liickories 
(Cnrya spp.), and sweetgnm (Liquidambar styracipua). 

Forest 7yFe 

The forcst types discussed in the text are local types 
in general use by industry and forestry agencies in 
Arkansas. The local type classification is based up or^ 

the number of dominant and codominant trees that 
govern stand-size class. 

LOBLOLLY-SHORTLEAF ~ i ~ ~ . - S t a n d s  in which lob- 
lolly and shortleaf pines comprise 75 percent or more 
of the trees. 
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T.oa r . o~ .~ r - - sno~r~e~ \ r  P I X E - H A R D W O ~ D . - S ~ ~ ~ ~ S  in 
which loblolly and shortleaf pines comprise at ltast 25 
percent of the trees, but less than 75 percent. 

C~nAn.-Stands in which eastern redcedar com- 
prises at least 25 percent of the trees. 

LIPLAND H A R D W O O D . - - S ~ ~ ~ ~ S  in which upland 
hardwoods comprise 73 percent or more of the trees, 
and no pine is present. 

VPI.AND IIARDIVOOII-FINE.--S~~~~S in which upland 
hardwoods comprise 75 percent or more of the trees, 
and some pine is present. 

ROTT~M-mlvn H,~RDWOOD.--Standsin which bottom- 
land hardwoods and cypress comprise 75 percent or 
more of the trees. 

Clars c$ Timber 

S,\\YTILIBEII TREES.-~-~VC trees of commercial specics 
at least 9.0 inches d. b. h. in softwoods and 11.0 
inches d. b. h. in hardwoods, that contain at  least a 
12-foot merchantable butt log-or, if the butt log is a 
cull, at lcast 50 percent of the gross sawlog volurne is 
in merchantable logs. To be merchantable, a log 
must meet the fnllowing requirements: 

(a) In  softwoods, logs having a minimum 6-inch 
small-end diameter inside bark and at  lcast one- 
third sound, with sweep or crook not exceeding two- 
thirds of the small-end diameter. Cedar logs must 
have sound heartwood. 

(h) In  hardwoods, logs having a minimum 8-inch 
small-end diameter inside bark and meeting the 
specifications of a standard lumber log or a tie and 
timber log. 

POLETIMBER ~~EEs.-Trees of commercial species 
that meet regional specifications of soundness and 
form and that are of the following diameters at breast 
height: softwoods 5.0 to 9.0 inches; hardwoods 5.0 to 
11.0 inches. (Such trees will usually become saw- 
timber trees if left to grow.) 

SEEDLING AND SAPLING TREES.-L~V~ trees of com- 
mercial species less than 5.0 inches in diarneter a t  
breast height and of p o d  form and vigor. 

 cur.^. TREES.-Live trees of sawtimber or pole- 
timber size that are unmerchantable for sawlogs now 
or prospectively because of defect, rot, or species. 

Rotten cull trees.-Live trees of sawtimber or pole- 
timber size that fail to meet regional specifications 
of proportion of sound volume to total volume. 

Sound cull trees.-Live trees of sawtimber or pole- 
timber size that meet regional specifications of free- 
dom from rot but will not make at  least one mer- 

chantable sawlog nolv or prospectively according to 
repional specifications becausr of rouqhncss, poor 
form, or  species. 

Slond-Size Class 

LARGE S A W T I M B E R . - - S ~ ~ ~ ~ S  with sawtimbrr trees 
having a minimum net volume per acre ol  1,500 
board-fcet, International >&inch rule, and at  least 
half of this volume in softwoods 15.0 inches d. h. h. 
and larger, and hardwoods 17.0 inches d. b. h. and 
larger. 

SMALL s ~ w l h l B ~ l ~ . ~ - S t a n d ~  with sawtimber trees 
having a ~rlinimurn net volume per acre of 1,500 
board-feet, Intern~tional - i n c h  rule, bat not meeting 
specifications for large sawtimber. 

P o ~ ~ r l ~ ~ . % n . - S t a n d s  failing to rncrt the sawtilnbcr 
stand specification hut at least 10 percent stocked 
with poletimber and larger (5.0 inches d. b. h. and 
larger) trees and with at lcast half the minimum 
stocking in poletimber trees. 

Srroi.r~.lc AND S X P L I N G . - S ~ ~ ~ ~ S  not qualifying as 
either sawtimbcr or polctimber stands but havinq at 
least 10 percent stocking of,comrnercial tree spccies 
and with at  least half the mirlimum stocking in 
seedling and sapling trees. 

N O X S T ~ ~ K E D  AND O ~ H E R  ~R~As.---~ommercial forest 
land not qualifying as sawtimber, poletimber, or 
scedling and sapling stands. 

Tre? Stocking 

Stocking is the extent to which groiiinq space is , 
eecctively utilized by present or potential growing- 
stock trees of commercial specics. Stands are con- 
sidered to be well stocked when the percentage of full 
stocking is 70 or above, medium stocked when the 
percentage is 40 to 69, poorly stocked when the per- 
centage is 10 to 39, and nonstocked when the percent- 
age is under 10. 

Volume 

SAWTIMBER voLrrM~.-Net volurnr in board-feet, 
International )&inch rule, of live sawtimbcr trees to a 
specihed merchantable top. 

GRO~VING STOCK.-Net volume in cubic feet of live 
sawtimber and live polctimber trees from stump to a 
minimum 4.0-inch top diameter (of central strm) 
inside bark. 

ALL-TIMBER vo~u~E. -Net  volume in cubic feet of 
live and salvable dead sawtimber trees and poletimber 
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trees of commercial species, and cull trees of all FIardruood L q  Gradesfor Standard Lumber Lqes lo 

species from stump to a minimum 4.0-inch top insidc 
bark. Includcs bole only of softwoods but both bole 
and limbs of hardwoods to a minimum 4.0-inch 
diameter inside bark. 

Miscellaneous Dejnitions 

FARM o w ~ ~ n s ~ ~ ~ . - P r i v a t e  commercial forest land 
in farms, but excludinq lands on which farm operators 
do not control timber use. 

BASAL  ARE.^.-Cross-sectional area, including bark, 
of trees at breast hcight, measured in square feet. 

D. B. H. (DIAMETER BREAST ~1~11).-Tree diameter 
in inches, outside bark, measured at 4:.1 feet above 
ground. 

DIAMETER c~~ss . -The  2-inch diameter classes 
extend from 1.0 inch below to 0.9 inch above the 
stated midpoint. Thus, the 12-inch class includes 
trees 11.0 inches to and includinc 12.9 inches d. b. h. 

GRADE 1.-Logs havins five-sixths or more of their 
length on the 3 best faces in clear-cuttings not less 
than 5 feet long; they yield, on the average, at least 
65 percent of their volume in No. 1 Common and 
better grades of lumber. 

GRADE 2.-Logs having two-thirds to five-sixths of 
their entire length on the 3 best faces in clear-cuttings 
not less than 3 feet long; they yield, on the average, at 
least 40 percent of their volume in No. 1 Common and 
better grades of lumber. 

GRADE 3.-Logs below grade 2, having one-half or 
more of their entire length on the 3 best faces in clear- 
cuttings not less than 2 feet long; they yield, on the 
average, at least 13 percent of their volume in No. 1 
Common and better grades of lumber. 

Hardwood Tie and Timber Lox Spec$~atzons - 
NET AYNUAL GROWTH OF SAWTIMBER.--T~~ change Logs that do not meet the c[ear-cutting require- 

during a specified year in net hoard-foot volume of ments of standard lumber logs, bat that are sound, 
live sawtimber on commercial forest land resulting reasonablv straicht, and without larcc knots or knot - .  
from natural causes. 

- 
clusters; they are suitable for ties and low-grade 

NET ANNUAL GROWTH OF GROWING s~oc~<.-The structural timbers. 
change during a specified year in net cubic-foot volume 
of growing stock on commercial forest land resulting 
from natural causes. Standard Tables 

AVNUAL CUT OF SAWTIMBER.-T~~ net board-foot The 10 tables that follow will be found in all 
volume of live sawtimber trees cut or killed by Iosging. Forest survey state reports in order that forest sta- 
on commercial forest land during a spccified year. tistics for a group of Statcs can be easily compared or 

ANNUAL CUT OF GROWING STOCK.-The net cubic- 
foot volume of livc sawtimber and poletimber trees 
cut or killed by logging on commcrcial forest land 
during a specified year. 

TIMBER PRODUCTS OUTPUT.-The volume of timber 
products cut from growing stock and other sources. 

Sof2wood Tree Grades 

GRADE 1 (SMOOTH TREES 7.-Not less than 20 feet 
of clear bole and at least 40 percent of the mcrchant- 
able length clear of limbs and knots in sections not 
less than 8 feet in length. All cedar sawtimber trees 
were graded as No. 1. 

GRADE 2 (LIMBY TREES).-Not less than 12 feet of 
clear bole and 25 to 39 percent of the merchantable 
length clear of limbs and knots in sections not less 
than 8 feet in length. 

GRADE 3 (ROUGH TREES),-Merchantable trees be- 
low grade 2 specifications. 

0 Except as noted in the case of cedar. 

TABLE 2.-Land oreo, by major cles~pr of land, Arkonrar, 7948-57 

Class of land 

I Induder some acrcage of water according to  survey standards of area claaai- 
ficarion but defined by the Burcilu of Ccnaus as land. 
-. 

lo For detailed external specifications of log grades used, see 
Forest Service Committee on Interim Hardwood Sawlag 
Grades, "Interim sawlog grades for southern hardwoods." 
U. S. Forest Serv., South. Forest Expt. Sta., 9 pp., illus. Rev. 
1948. 

Uoncommcrciai: 
Producrlue-rcsirucd .................................. 
Unproducriue ......................................... 

.............................................. Total 
Nanforesrl ................................................... 
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TABLE 3.-Commrrcialjoiorrit land area. b.> ownership cluri, Brkonios, 
7918-5l 

TIBLE 6.-,%& uolume of liue rowlimber and giomini .  stock on com- 
mercial /orest lond, by olunerihi.6 clnsr, Arkonsns, 7948-i7 

Ownership class j Are* 

n o u l a n d  
Frdrrally owncd or mrnrgid: I n/,IJ 

Narional forest 2,292. 2 
0 

nurean of ~~~d M~~~~~~~~~ ............................ 130.4 
Other ................................................. 390.6 

, 

2. 813. 2 
102.4 
- - 

Private: 
6, 751. 1 
9,675. 1 

16,426.2 
- - 

19,341. 8 

1 County and mllrricipsl incltlded with stare. 

TABLE 4.-Arca of commrrcinl forest lond, by major ,forest we$, 
Biknniar, 7M8-57 

ro re r i  typc l 

' T h e  iorerr types in thia rable conlorn to itandaid tvpc. dcfincd by the 
national Foicrr Survey. The.-= types di&r from rhc farcst rypci in gcnersl usc 
by industry m d  forcstrv rgcncics in Arkmias. 

'Eaccnt in thc oak-pine rypc, rhc species named make up 50 percent or nlorF 
oi the cubic volume of the standard <ype. I n  the oak-pi,, t w c ,  saurhcrn pine8 
make up  25 to 49 percent of the uolumc; thc remainder is hardwood, mostly 
upland 0ilkr. 

TABLE 5.-Net volume of line sowtimber and gowing  stock on com- 
mercial forest lond, by rtand-size clarr, A r k a r j q  7948-57 

Stand-sire class Growing 

Million MitIi0" 
oard-j<t, cubic jrrt 

Samimberaran&........... .................. .....jt8,053. 3 7;179.5 
Poletimber stands.. ................................. 7,967.4 3,627.5 
Sccdling and sapling  stands...^^^ .................... 739.4 279.6 
Nonsrackcd and arhcr i rcrs  not cl~ewhere claasificd ..... 38.3 13.2 

~ ~ 

Ownership clrsi 1 Saw- Growing flmbcr stock 

I 'Million 
Fedcrrlly orned or managed: 

1 ................................ 
bonrdjrrr 

A-srionr1 foreit 4 22'1.2 
Bureau of Lnld Mrnrpcmcnf .................... 217.7 
Other....... ................................... 651.9 

Private: 1 I 
Farm .......................................... 8 , 7 1 6 2  3,016.0 
Industrial m d  a i h r r . ~  .......................... ! 22 ,8127  / 6,592.8 

- - 
All orncrihipr ............................. 36 ,7186  1 11 ,0998  

1 Counry m d  municiprl inclurled with Srrrc. 

TABLE 7.-Net uolume of iive rowtimber and growin8 stock on cam- 
mercial forcit land, by sfieciar, Arkansas, 7948-57 

Species ! V -  Growing tliabir frock 

IIard,voads: 
Wbirc arks (Outriui dbu m d  mirhiluriilL ........ 2.0897 
Iced oaks (0. ruiira. .humilrdii, m d  /v1riita var. 

anaodariolial ................................. 1. 213. 0 
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T.~n~ . r .  8.-R"et oohimr of line iowtimber on coinrnrrciol forest land, b~ diiimeter cloic ,:ioup~ and spt.cies, Arkomos, 7 g C t 5 7  

I 
~ 

Iliarnrfci c1rii groups 

Spccics Tlirrl 

....... 

I 
~ ~ ~.~ . 

White oaks (O%rrrui vllo and r n i r h o a x i i ) ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~  ..................... 1 465. 7 1 527 j 

I f i l l inn  W~il i?"  i f i l i ion  .liii(;on 
bonrd/.r, briurd/ni board f r r ,  board+& 

2,583 4 i .S l4 .6  1.5'12 9 16,021 3 
157 4 ~ 103 11 ~ 198.7 1 751.'1 
307.3 299 5 4 3 1 7  2 , 0 8 9 7  
481.0 521. 3 866. 7 1 2. 688. i 

TABLE 9.- yet volume of a11 timber on commercial forrrt lnnd, by closr ~f matrriol and rprcieigioup, A ~ k ~ n i o r ,  7948-57 

Growing stock: 
Sawtimber rrces: 

Sm".lng ponio" 

Clair of matirial Sohiuoodr 1 Hardwoods 

- - ~ ~ 

I ,  , ""I"" .Million 
~"b , ' f<< l  c"bic j<<, 

5 , 9 4 1 7 1  2 , 7 7 2 4  3. 169. 3 

Tatrl  qrowing stoc 

- -- 
Other material: 

Sound cull trec 

Hzrdivnnd limbs 
Srlvrble dead t r  

Torrl orhcr marcrial 

TABLE 10.-Net annual growth, annual morlnliiy, and annual cut of live iowtimber and growing dock on commeicioljor~rt lnnd, by species group, 
A~konioi,  7948 

Sawtimber Growing stock 

p i  Softwoods 1 &rdwooh 1 A l l s p ~ i c a  / M w o &  Ihrdwoods 

-__I 

N I w ...................................................... 
-- 

Annual m o n a l i t y ~ ~ ~ ~  ............................................... 49.4 

Annual cut: 
Timberaraducts.. ...................................... . .  1 . 9 0 9 6  1 . 0 0 0 7  i 908.9 1 381.0 1 206.7 1 171.3 
~ ~ ~ ~ i ~ ~ ~ ~ ~ i d ~ ~ ~  .................................................... 145.6 35.1 110.5 96.4 1 26.7 69.7 

Total annual cur^^ ................................................ 2,055.2 1,11358 1 , 0 1 9 4  477.4 , 233.4 244.0 
I 
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i n r  e 11.-Oul jul  rg timhrrpioducli nnd anniial cut  of l iua inwtirnber u n d z r o w i q  stuck, irkorri.ai, /Y&S 

I I 
Output  of timber products I 

~ Annual cur of rr8vrixnbrr 1 .Annorl iur . r f  gr .,,vi n g  stock 

Produir  
! Yoltxmc in  s i rnd i rd  unxfs 

-. 

1,349,056 101, 228 9, 142 92,086 243.868 I 38,092 2Ui, 776 65, 870 8. 149 57,721 
828 580 580 ......... 3.332 3. 332 . 683 683 1~~~~ ~ ~ - -  

261 3,286 3, 286 [ I )  18,877 18,8i7 . ~ . ~  ..... 3, $69 I 3,869 [') 
' 16.771 10, 565 4.220 , 6,345 30,191 565 2/61) 1 ,520  4,043 8.477 

736 3, 170 264 ; 4, 906 38,920 1, 731 37, 189 8, 898 3 i l  X, 547 
506 i 0 6  323 1 IS3 ; 416 416 542 146 196 

8 12,636 12,656 I, 945 10, 711 56,099 LO, 420 4 5 1 6 i 6  17. M i  i 2, 221 15, 423 

nrouiond ~ , i ~ ~ , ~ ~ d  n i o u r v n d  1 ~ h ~ ~ ~ ~ ~ , !  T I L ~ ~ ~ ~ ~ ~  i n r o r i r u n d  
~ ~ b i ~ j ~ n  < d i ~ / ~ ~ f  ~ u d i ~ / ~ ~ r  8 board-/rrr cubic f r r i  i u b t i f i r f  ! i l i b i i J r r i  

S a i v l o p i ~ ~ ~ ~ ~ ~ ~ ~  MBM' 1,429,893 226. 288 1 151,542 74, 746 1,&9,663 294. 361 175,683 118,681 

' 1nremrtionr1 %-inch rule. 
?Rough wood basis. 
3 Not including 51.3 mil l ion cubic fccr of wood irom rnill renidilen lor domestic and indllatriiil fuel. 
' Negligible. 
' Includen chemical wood, Ihindlc stock, cxccls io~ erc. 

\Tot including 2.5 million cubic fect of mi l l  lcs id~es uscd for misccllsncoils pioducis. 

Vcnccr loaa 2nd h o l r i  . 

l ' imber  Supplies for Indui t ry  iiz Arkaizsas 

M B M '  
C o o ~ c r a s ~ l o g s  and bolrs. .~ M B M 1  .~~~~~~ 45,828 6,587 1 1 1 1 ~ ~ 1 1 ~ ]  6,587 ~ 65,583 ...... 6;. 583 14,2lh . 14216 
Pulowood . 

70, 836 9,917 9,917 81.622 . 81.622 17,623 . 17,623 

Srnndard c a r d s z  616. 726 1 46.621 42. 719 1 3. 872 66,607 60. 549 6,058 ' 41. 138 iS.067 3.071 



P n e i  -- .. 
J C L L  3" C r  50 

MAJOR FOREST T Y P E S  
m L o b l o l l y - S h o r t l e a f  P l n e H a r d w o o d  

O U p l o n d  Hardwood 
A R K A N S A S  

~ o t t o m - l o n d  Hardwood 
1951 

[7 Nontyped; Less than I0 percent forest 

", .~,, 
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