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OD 4, 

INTRODUCTION. 

A working plan is simply a scheme of management for a forest 
tract. To prepare it a thorough study must be made not only of the 
present character of the forest, but also of its capacity to furnish 
future yields and of the conditions which will govern the transport 
and marketing of the timber cut. Upon this study is based a system- 
atic plan for lumbering. The point of view is purely practical; the 
purpose is to prescribe cuttings which will not only pay, but will also 
tend toward the gradual and sustained improvement of the forest. It 
isa business policy recommended after an expert investigation. 

In the preparation of a working plan two important points to be 

determined are: (1) The amount of timber standing; (2) the rate at 
which the principal species are growing. This known, it is possible 
to estimate what will be the yield of timber after a given number of 
years, and also to calculate the amount of merchantable timber which 
the forest is capable of producing each year, so that, if desired, the 
annual cut may be made equal to the annual production and a sustained 
yield of timber be assured. 

On the tract of the Sawyer & Austin Lumber Company one of the 
chief objects in making a working plan was to determine whether the 
present tract is large enough to furnish a sustained yield equal to the 
yearly capacity of the mill, and if not, to estimate the additional area 
necessary to secure such a result. 

The stand of timber was determined in the following way: Strips 10 
chains long, of which each 10 chains in length made an area of 1 acre, 
were run On compass courses through the forest, and on these strips 

the diameters of all pine down to 2 inches and hardwoods down to 10 
inches were measured with the calipers. These measurements were 
recorded upon tally sheets, a separate sheet for each acre, and upon 
them notes were made of the silvicultural condition and the merchant- 
able quality of the stand. The strips were so run through all types of 
forest as to afford a basis for a close estimate of the stand. These 
**valuation surveys” covered 1,900 acres, or about 2 per cent of the 
total forest area. 

The table giving the merchantable contents of pine in board feet was 
constructed by scaling the logs of 625 felled trees. The rate of growth 
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4 INTRODUCTION. 

for Shortleaf and Loblolly Pine was calculated from *‘stem analyses” 
of the same number of specimens. These stem analyses included the 
following measurements: 

Diameter at 4.5 feet from the ground. 
Diameter on the stump and at the top of each log, inside and 

outside the bark. 
Height of stump. 
Length of each log and of the crown. 

The rings were counted on the stump and at the end of each log, 
and the distance to each ten-year point from the bark was measured. 
From these measurements it was possible to ascertain the rate of 
growth of the trees both in height and in diameter. No investigations 
were undertaken of the rate of growth of the hardwoods. 

The field expenses necessary to the preparation of this working plan 
were borne by the Sawyer & Austin Lumber Company. 



SON. ENTS: 

Part J.—THeE TIMBERLANDS: Page. 

SELES TREE GES EOL) DY 8 a a a ce 7 

Wanke taxed sanGr transportation o-ca--scccccccccec eccucececcesccances ia 

(Urn DOR pEmeemer ae mee cae anna es ccce cece oe setena nace ese sheen 8 

bine: =Its influence upon the forest crop .-+-=.-.-----..2----<-2---2----- 9 
(ORT Z1S Te Sees Si eS eR ae a 13 

ANE TTP Sb Se eS SN en Se a 14 
PREEPTELCHAM ADIOTOLCSu =e eet eee a ae ms coe eee een cee smeeees 14 

CHANG Sate See see mecca ch sss cede n eas cecscct sacoe Meee 14 

Sara oismerchantaple pine <2. = =~ 2. sss s 0c ~ se raie cet ee ae 17 

Mheforest trom’ a silvicultural stand pot -<--.. ---.-2... 2222-22-52. -ee ee 18 

IETIG IGRErs ea eee tenn eink 6 sities cenech sean sees. eteeoees 18 

T2sne es a8 ecg Oe Se a 22 

lard OOGdsbOthtoMine fs soos. same ese ee aoe sence cases neko mee 23 
STL PICU ALTO LES ate ee ae ins ae rs ato es osc nnn co eee see cows 26 

Brief descriptions of the most important species -.-.....------------ 26 
phoxtleatj Piney sees ae onioae nooo Saieese i ee eee wanes ee 26 
Mobloliyee Ines 2 Nee ea ee Peace eee eee a 33 

Practical value of the Loblolly Pine as compared with the 

SH aveyal (SE ui SUT (Oe peer, Se este ee Ree Str eee 36 
Cows O diene etre on 8 oe ee rs wa te Sata Sweeter Oem ee 37 

White OQdkeeeee seen. ose re Re halo oun cme cca nemo aes 38 

SweetiGumirsss seat oo on. See aoe co a eee ees aoe 38 

Nid a(S ge Sie ae ee cs Le Re eee ee ig eee Se 38 
Shap barks EickOnry, aoe tates at nat eee en aoe see Pees 39 

ETO ig sree eo ee en ee a eee ee ee ee 39 

FLOTMDECAM S542 5 oe Sees Ss Sasi SORE eae eee eee ce 39 

Part I].—Forest MANAGEMENT: 

EriGROCUGU OMe ee ne aS re oaks oo eee oe ee oe ee ee eee ke 40 

BRUCEI VIC OS een nae en ee ee ase ee eee 40 
Effect of fire protection liponiiuture yields:s-ss ee eee 42 

SUsiAInedannuel yield of the forest: ... 2. aseee see ee ters ose nes ene-s= 42 

Sustained annual yield in relation to the present capacity of the mill... -. 42 
interest recarnsoncut-over lands: <. 22 = -:<0-Seceece sores ae osc sacs cee 43 

ONTIEI OLS Ie IO mcr S oa ars os Soe oe ee eee nae oon oe 44 

Enlesommansvementese oo... ae. o.oo esas ee epee area ennc--teces 45 

(Qyriqavers (Crest tipi Cayng c) 1s (pea ee See Oc SEE >, Te 45 

She SOLAN RE SS fay aR a Se Be rr 45 

Cutting limit for the hardwoods of the bottom lands -............--- 46 

RIeishtObsnnInps:-= -s02 oes 325. 8e- eee enone pepsi oe 46 

IPYOLEChIOI APHIS ee = soe oa. deta ee ee ean oe ae es 46 

MRCS LTTE LIT Oper So See ee a ee ese rk Ie SE 47 
UV) ofc e4n COV 4 Be Ss Se eS i Ey RR ee ce nem gre ee 47 

Slirsrect ha Ae plese Grell Lee) eats (oe Ae Se ee ee ee 47 

Dhis Or trees 10UNd Ss. oc Soest tee = Soa ea oo ee no aise sa ee 48 



LE US vA TONS. 

6 

PLATES. 
Page. 

Lobolly Pine and hardwoods in mixture on a pine flat.........-.---- Frontispiece. 

Pirate I. Fig. 1.—Blank caused by lumbering. Fig. 2.—Hardwoods on a pine 

1 Ol ee oC EEE Eta SSO GBEr pec oeoL ac] OR ee rmee Aes oeae 8 

II. Fig. 1.—Pine ridge cut over ten years ago; run over by fire. 

Fig. 2.—Pine flat cut over ten years ago; run over by fire. 8 

III. Fig. 1.—Shortleaf Pine on a pine ridge. Fig. 2.—Loblolly Pine 

onja pine tlatz. 2. cat ao Sanaa eee Cee ee rere 16 

IV. Fig. 1.—Loblolly poles under mature Loblolly on a pine flat. Fig. 

2.—Hardwood under mature pine ona pine flat.-.-..-.--- 20 

V. Fig. 1.—Sweet Gum and Willow Oak in a hardwood bottom. 

Hig. 2.—Cow Oak and White Oakl_ 25. -----2----2---=- 24 
VI. Fig. 1.—A slough in the hardwood bottoms; Cow Oak and 

Willow Oak. Fig. 2.—A hardwood bottom..-.-..-.----- 24 

VII. Fig. 1.—Loblolly Pine. Fig. 2.—Shortleaf Pine -.-.-.--.--..----- 32 

VIII. Fig. 1.—Reproduction of Loblolly Pine in an opening. Fig. 2.— 

Hardwood reproduction under Loblolly ....------------ 32 

IX. Fig. 1.—Pine tops after aground fire. Fig. 2.—The steam skidder. - 44 

TEXT FIGURES. 

Fic. 1.—Diagram showing the number of trees per acre for Shortleaf and 

Loblolly Pine and for the two species combined on a basis of 

diameter breasthiph cs: eae ee eee ee 12 

2.—Diagram showing the relation between diameter on the stump and 

diameter breasthigh for Shortleaf and Loblolly Pine ...--...-.---- 13 

3.—Diagram showing the merchantable contents in board feet for Short- 
leaf and Loblolly Pine on the basis of diameter breasthigh. (Con- 

tents: by Doyle's Rule) a5 53-2 cence ne eos some eee re ane 15 

4.—Diagram showing the height growth of Shortleaf and Loblolly Pine 

oni the' basis: of diameter breasthighwssses ames a eeee eee eee eae 29 

5.—Diagram showing the diameter growth of Shortleaf and Loblolly 

~~ Pinevon the sbasistonacey ss asses eee ere er =e 30 

6.—Diagram showing the height growth of Shortleaf and Loblolly Pine 

on the basis:of ‘age 24.23.55. sce eee eee ere eee eee eee bl 
7.—Diagram showing the merchantable contents in board feet of Short- 

leaf and Loblolly Pine on the basis of age. (Contents by Doyle’s 
Rule). ono oss ese ee OO ee eee Pee ene 32 

8.—Diagram showing the relation between the total height, merchant- 

able length, crown length, and clear length for Shortleaf Pine on 

the basis of diameter ‘breasthichisss22-ss-s2seseces2s-ereeeeeee ee 33 
9.—Diagram showing the relation between the total height, merchant- 

able length, crown length, and clear length for Loblolly Pine on 

the basis of diameter breasthigh! 3. soe seeeeeeias seen eee eee eee 36 



A WORKING PLAN FOR FOREST LANDS NEAR 
PINE BLUFF, ARKANSAS. 

PAE: 

THE TIMBERLANDS. 

GENERAL DESCRIPTION. 

The timberlands of the Sawyer & Austin Lumber Company are 
situated in portions of Grant, Jefferson, and Saline counties, Ark., 
and lie south of the Arkansas River about 100 miles from where it 
empties into the Mississippi. They comprise 105,000 acres, about 5 

per cent of which is bare of merchantable timber. The property is 

very much cut up by farm Jands and other private holdings. 
The tract is generally flat, except in the extreme northern portion, 

where it is somewhat hilly. The elevation above sea level varies from 

200 to 300 feet. All the principal streams flow in a southerly direction. 
The most important are Saline River, Lost Creek, Hurricane Creek, 

and Darysaw Creek, each of which has a very slight fall and an exceed- 
ingly winding course. During the rainy season of March and April, 
and after any heavy rainfall, the streams overflow their banks and 

flood the bottom lands, making travel difficult or impossible. 
The tract is, for the most part, abundantly supplied with roads, but 

as a rule these are poorly made and badly cared for, and are practically 
impassable in wet weather. 

With the exception of a small area in the northern portion of the 

tract the geological formation is alluvial. The soils are deep sandy 
loams and loamy sands, and contain a slight admixture of clay. Beds 

of gravel or pebble are very rare. On the small area in the north, 
igneous rocks, chiefly granites, occur to some extent, and local deposits 
of bauxite have recently been discovered and are now being mined. 
Where granites occur the soils are shallower than on the alluvial plain. 

Both the low, flat country of the south and the hilly land of the 
north are covered almost entirely by virgin growth of mixed pine and 

hardwoods, while a pure hardwood forest is characteristic of the 
bottom lands along the streams. 

MARKET, TAXES, AND TRANSPORTATION. 

Although present prices for Yellow Pine are somewhat lower than 
usual, there is a very good demand for all descriptions of pine lumber. 
The higher grades are shipped to the States of the Middle West or 
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East, while the lower grades find a ready market in the Southwest. 
There'is every reason to believe that this demand will steadily increase. 

The average taxes amount to about $18 per $1,000 of valuation, or 
1.8 per cent. As yet no assessment value has been placed on cut-over 
lands, but it is expected that these will be assessed at $1 per acre. 
This is much too high and plainly unfair, since they are hard to sell 
at 50 cents per acre. Taxes on cut-over lands play a very important 
part in conservative lumbering, and it is to be hoped that every effort 
will be made to secure just and fair taxation. 

An excellent system of transportation is already in operation. It 

consists of a main line of railroad with radiating branch lines. The 
main line, of which 12 miles are already completed, runs from the 
mill at Pine Bluff through the center of operations in the woods, and 

is intended to serve eventually as a freight and passenger line con- 
necting Pine Bluff with Sheridan and Benton. The ‘‘ spurs,” or 
branch lines, are merely temporary, and are built in such a way that 
after serving their purpose by transporting to the main line the tim- 
ber from the area which they tap, the ties and rails may be taken up 

and laid again through that next to be logged. 
In this way the logs are transported by rail direct to the mill. This 

system has proved to be the best one under the local conditions. 

LUMBERING. 

The lumbering done upon the tract previous to its purchase by the 
Sawyer & Austin Lumber Company was insignificant. Only over 
very small areas in the hardwood bottom lands Cow Oak and White 

Oak had been cut for staves, and on the pine lands little patches here 
and there were thinned out long ago for the small mills. In the 

spring of 1900 the company began lumbering about 10 miles from 
Pine Bluff, and cuttings have since continued steadily. It is now 
intended to carry on the lumbering both winter and summer until the 
whole tract of 100,000 acres has been cut over. 

Following the recommendations of Mr. Griffith, of the Bureau of 
Forestry, who made the preliminary examination of the tract, pine is 

now being cut to a diameter limit of 18 inches on the stump. The 
trees are cut at about 18 inches from the ground, and the last log-cut 
is made well up in the crown, generally at a diameter of about 14 

inches. As the hardwood trees growing in mixture with the pine are 
of inferior quality, it is only very rarely that one is felled. Lumber- 
ing of the hardwoods on the bottom lands has not as yet been begun. 

The logs are either snaked or hauled to the railroad by horses, or 

skidded to the tracks and loaded upon cars by a steam skidder, the 
latter method having so far proved cheaper and fairly satisfactory. 
(See Pl. LX, fig. 2.) The company’s mill at Pine Bluff is expected to 
saw annually from 40,000,000 to 50,000,000 feet of lumber. 
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PLATE Il. 

RUN OVER BY FIRE. N YEARS AGO. 1.—PINE RIDGE CUT OVER T Fic. 

RUN OVER BY FIRE. Fic. 2.—PINE FLAT CUT OVER TEN YEARS AGO. 
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FIRE: ITS INFLUENCE UPON THE FOREST CROP. 

Conservative lumbering can never be successfully carried out in this 
region unless precautions are taken against fire. 

On the valuation surveys notes were kept of fire damage, and it was 

found that only 5 per cent of the total area had escaped more or less 
serious fire during the last ten years. In this region the fires are 

seldom more than ground fires, consuming the leaf mold, grass, and 

other ground cover, seedlings, and young growth of all kinds, but very 
rarely burning a tree which has passed the sapling stage. Where the 
flames rise to a height of 10 feet the fire is considered severe. 

Only a small proportion of the mature pine has been damaged, since 
the bark of both the Shortleaf and the Loblolly Pine possesses excel- 
lent resisting power. On some badly burned areas examined all 

young growth below about 20 feet in height has been completely 
destroyed. Yet, although all the mature pine and the high poles had 
been very severely scorched and charred, often to a height of 40 feet 

from the ground, they were apparently perfectly sound and healthy, 
nor had their growth been appreciably checked. 

In many localities, however, the mature pine has been cut into, 3 or 

4 feet from the ground, to determine whether the wood splits easily 
and hence is suitable for the making of shingles. A notch about a 
foot square and 6 inches deep is chopped out, and if the wood is found 
to be unsuitable the tree is left standing. From this wound the pitch 
flows freely, hardening in irregular masses on the trunk, and thus 
offering the best of fuel for the next fire. Asa rule, fire will burn in 
such a tree for some time, often eating a large hole halfway or more 
through the trunk and weakening it to such an extent that it succumbs 

to the first hard wind. A large part of the *‘ down” timber on the 
tract has been thrown in this way. Where litter and dry branches 

collect around the foot of a tree the danger is increased. 
The mature oaks, especially White and Post Oak, are much more 

sensitive to fire than the mature pines, and are often killed simply by 
a severe scald. The same is true of Hickory and Sweet Gum. But 

as these hardwoods growing on pine lands are of but little commercial 
value, no great loss is caused by their death. 
In the case of young growth, fire is very disastrous. When fire 

reaches the top of a young pine the tree is, with rare exceptions, 

killed. An ordinary ground fire, therefore, is pretty sure to kill all 
pine under 6 feet in height and 5 or 6 years old. Seedling growth of 

all kinds is consumed down to the roots. But the young hardwoods, 

and toa large extent both Loblolly and Shortleaf Pine, have the power 
of sending up sprouts after fire. These sprouts come up from the 
roots just below the surface, and if not interfered with there is every 

reason to believe that they will grow into timber trees. No evidence 
is at hand to show just how many times a young pine may be killed 
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back by fire and still be able to sprout, but it may be safely assumed 
that it can do so after two or three such setbacks. Both Loblolly 
and Shortleaf can produce these shoots up to the age of 15 or 20 
years. 

These fires, occurring as they do every three or four years, have 

had a disastrous effect on the character of the forest. The older trees, 

both pine and hardwood, continue to live for a number of years at 

least, but reproduction is checked. Not that no young growth what- 
ever succeeds; almost any cut-over area which has been swept by 
repeated fires proves the contrary. Many pine and hardwood seed- 
lings will be found growing up in spite of the fires, favored by chance 
or some local condition. But such young growth is meager and very 
inferior to what would be obtained if fires were kept out. Areas cut 

perhaps twenty years ago, and visited by frequent fires since, are gen- 

erally covered with open groups of hardwood saplings, and in these 
groups, as well as scattered about through the whole area, is a sprink- 
ling of young pines, which at times form open and scraggy groups by 

themselves. Such a sparse, open, and irregular growth is bound to be 
of very little commercial value. The saplings will grow up into badly 
formed trees with many low branches, and the timber produced will 
be knotty and inferior. 

On the other hand, in localities which have been exempt from fire 
large, dense groups of young pine and hardwood have sprung up. 
Reproduction of this kind may be seen on limited areas in several parts 
of the tract. If fire were excluded, it is perfectly reasonable to 
expect that this condition would obtain generally, and that such groups 
would gradually spread until they had occupied most of the cut-over 
area. This young growth would produce tall, straight trees, free from 
branches, and containing the most valuable kind of timber. Even 
with ample protection against fire, the whole cut-over area would of 

course never grow up to a dense, even-aged growth of pine so long as 
a large proportion of mature hardwood remained standing after the 

lumbering; but the percentage of pine in the young growth would be 
largely increased, and the commercial value of the future forest would 

be much higher, 
Apart from the damage done by fire to the young growth, the forest 

as a whole suffers very severely from the complete destruction of the 
humus or leaf mold. It is a noticeable fact that the soil throughout the 

tract is covered by so thin and scattered a laver of leaves and needles 
as to be almost entirely bare. Fire consumes the leaf litter completely 

every time it passes over the ground, and in so doing destroys the best 
fertilizer and protector of the forest soil, leaving it exposed to the 
deteriorating action of sun, wind, and rain. As a consequence, the 

rate of tree growth suffers, 

By far the largest number of fires are started intentionally by 

people owning farms or small bodies of timber surrounded by or bor- 
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dering on the company’s land. They are set in order to burn away the 
underbrush and open the woods for hunting and hog ranging. Thirty 
or forty years ago the whole forest was burned over regularly each 
year in order to improve the grazing, but this custom has been but 
little followed of late. A few of the fires are caused by the careless- 
ness of loggers or campers. 

The effect of fire on this forest may be summed up as follows: 
(1) The young growth of all species, but especially that of pine, is 

very seriously damaged or totally destroyed. 
(2) Mature and middle-aged trees are damaged to some extent. 
(3) The soil is constantly impoverished through the destruction of 

the leaf litter. 
If the forest is to be managed with a view to future crops, it is 

necessary to obtain young growth which will develop into a first-class 

stand of timber. This is impossible unless fire is kept out. A partial 
protection is worse than none, for if the forest be guarded for five or 
six years and then burned over, the fire feeds on the accumulated 
litter, and the damage done is much greater than if light fires occurred 
each year. Therefore, if protection is attempted it should be thorough. 

The diagram herewith (fig. 1) is exceedingly significant. It illus- 
trates the occurrence of pine according to diameter classes, and it 

reveals a peculiar irregularity in the number of trees in these classes. 
This irregularity is in all probability due to the damaging effects of 
forest fires in past years. The diagram shows the average number of 

trees per acre of Shortleafand Loblolly Pine, separately and combined, 
of diameters from 2 to 40 inches. It will be seen that the three curves 

for diameters from 40 to 22 inches are quite regular, the number of 
trees per acre increasing steadily as the diameter decreases. At 22 
inches, however, a decided break occurs, and from this point down to 
14, 15, and 16 inches the same increase in the number of trees per acre 

does not take place. From these points down to 2 inches the increase 
again becomes very regular. 
Now it is apparent that if no breaks occurred in the curves at the 

22-inch point, the lines would have continued on as indicated by the 
short broken lines of the diagram, and the number of trees per acre of 
smaller diameter would have been much larger. In other words, the 
number of trees in the smaller diameter classes at the present time is 

insufficient to maintain the present stand of mature trees. 
Loblolly Pine, when 22 inches in diameter, is about 100 years old. 

The curves show that the proportion of younger trees has been 

reduced by some disturbing influence. Such an influence is fire— 
not a great fire, but repeated fires of ordinary severity, such as the 
forest now suffers from. As the region was slowly entered by settlers 
these fires would begin. The trees which are now one hundred years 

old had by that time reached such a development that they were not 

affected; the injury was then, as now, chiefly to the young growth. 
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Fic. 1.—Diagram showing the number of trees per acre for Shortleaf and Loblolly Pine and for the 

lwo species combined, on a diameter breasthigh. 



GRAZING. 13: 

How old the trees must have been to escape damage would depend 
chiefly on the intensity of the tires. It is probable that the first ones 

were the most severe, from the accumulation of fuel which they would 

find. On the whole, one would conjecture from the condition of the 
forest that they began about seventy-five years ago. 

of 

It was in 1819 that Arkansas. acquired by the United States as a part 
the Louisiana Purchase in 1803, received a separate Territorial 

organization, and in 1837 that it was admitted asa State. The settle- 
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4 0 SRS8880n5 ceeeeeesss SES SS SES 2S CERES SEES CESS SEe EES BOR ee SS eee CERSeEEES Qascauasay > 
SUSSSER858 seeee BSS5S SESSe BSCS SSRESE CESREEEEES SEUSS SE EEE eSEsESseS Beceenes .neaseEse’.6| 
SUSSESSESS SER REESSES SERSS CESES SESSRSSESS ROSEESESS SUSSRERSER GERSERSESS SUCSRRERES GOS SEES 4 SeEReae’ 6B 

CESESEE SSeS ESO Es BEES ASSES ESSE Sess BAe ER SEE 8 OPSe ee eee Cee BEES CERES .Se eee. 
SERS RSEEE CREE SRE Se BEE E BEES S OF PERSONS BER ESE EEE PERE SRESE PASSE EESLS RISRSRSSES BAESEe’ Es EERee’.caRe 

Perera rea rr aa ez eee 
StReeenses BERR RSERES £8 OS RESETS CER EREEES GS ROSE E EES S CER ESERS ES PERS SEER eee? GEESE eee eeesee 
senae' BES SR RSSEE SECA SSES CESSES SSS SPSSRSSSSS CSSSSSSS TS GSES SES SE BEE? ASSES oe’. seesses 
SUC BREESE Oe SRR S Ses OEE REPO SSs ON Se SERS ES CCS ESEE SES SUSSS SEATS CSRCSASEES PUES SESE ES oy AURaSss Ge .GeeEeses 

36 GIR ERE REED SSRRERART EO CER ESR EE SESE RE EAE RESEES ESSE PER RE RRS PEREREEEEE REREREESER BP ASBESSEN ABBR REER 
SIPS ROR TSS CSRS SRST TE SSE E EEE SESS R ESSE PERS H SEES SAC RS SLES PERSE SS SURES SSE 7 ASS SSeS. Seeasesess 

Petters taste biti i titittiget ret pete tet tee ite errr Ah at 
PE FEE SEE CSR Ee Sees SSSR SESE BESS SRSES BSN SEER eS CES RSRUCES PERS REESE SRE E eee’ 6 ees eee ene 

SERESEODCE SECRDE C888 PEER SRR E Es SESE SEES SCR SEEE se CASES ESSE PESESSEEEE SARE ESE, CUE eTeR’ AE as GUESSES EE 

BEE EERE EERE EERE eee Eee ee CUPP eee Ptrerti tt etti birt titer tetise titties sti tie tise BERGE’ 4000858” @00R8s SERRE EeeSS 
SIS ESS CEE SSS EKER TE PSPS SHEE SS CESS SSSES SERA SESE BSS SS CNS SESE SKEESE CERES CERES SS CES ASES ESE SSsAssS 
Gtsseen ESR SEES SES CAPES ASSES PASS SSS SSS SSS SSSSS OS BS PSSSS SSS RSCE SESS SSlS ASRS SSS’ SOS SSS Seas ssesss 

32 BEEREE REE GER SR ARTE PEAR R ESSE S OS BORER RES PE RER ETRE E BESS ERE E PERSE E Ss BE. SEREEe’. cee e Beas CER eeaeee 
SSSSSSe G5 COREE SESE S CERES ERSTE OS PRR RSES CHSESSSS EE SPSS SEES SESE SSSSEE SS SSS SS’ SERS SRaS eSeseseses 
SOR SRS SEE CECE ECE See CES SSE 8 0 Pee ee CSREES ES ROSES R SOEs PERSE SEESE SL ESESE SR 6Ues ee eeEEE 
SEGRE OBESE CASS R SES Ss PASSES EES BOS DCS RO EE PERE R SESE BERS SR EES SERRE EEs SEE Se Eee See eee 
SURDE SE SU FES SES SEER CSS E Se OE PORES S CES EE SEES BUEN REEES SORES EREe SSERSR” GEn RSE SEe ERED Ceeeeseees 
Cee ee eee eee 
ripper tiiettiliiist ett tas tet titers iit pitti siti titi titi Ar arr 
POSES Pete Pitter itis tet trt pets tirsti titi titi titi iti Poa rrr 
Pires rr eee 
SURE BEE SOs CERASE SSeS CESS SE EEe SECS EREEE POSSE CREED BEERS ELSs SESS AES Ss OSES RS EES BES SSeS SEs CREE 
SERERES EIS SUBSEEEE TS CORES RESES BECEE ESET S PURRERSER RES RRRREEE BEEP ABSEER SHR RESRES CESSERREES BESSEREEES 
PSI TT eter Pts i Trt tts P tli tit tis titer estes Petits tset i siti tittit tipi tii eA tipeteiettetti list ditties 
Pree terete eet ett t erie epee tr iet tert i tet t iti i Aire Abii titi et riper ete 
SSS ER SRE0e CESS SCRE Te PSE E SS See PUES SR ESE s CREE SE SEEE BUSES REE DRESS 28 POSER SE OSES ees Reese 
ee ee ee eee 
SES SESSSE SSSSRSESES RUSE SSRESS CELSEESERS ESESESEESS RESEESESY GENES SUES BESERESESS SUSSEESESS SeesEsEsES 
BESSESRETS CECE RRA ES CORSE ER CEe CURE EES PRRs BESS SSE’ 2 Sl’.U SERSE SERRE ERES PERSE EES OSSSRRSEEE 

Pope ei tt titi A a eee 
Peer eee ree et ee ete ttre tee titi ii titt ATA rier erst tet rr) 

8 SUSE EE Se PERSE SEs CSREES CRSA REE OSES 608, VERSES BESS E EASES SESE SRE EED j 
4 SUCEEEREEE RERREE REED PERE RSREES SHEER EERE PERS BEEERE BOY 48’ SL SERRE SES BERR REE EES BELSSEREEE SEESESSEES 

SURE SESSES CESNSSEEEE PURER ENED PERE ER Oe PERE RSEES 0 IP 4821 e. BER RREEESS SESS ERESEE CECE eases assesses 
BSC SRESE TS PSRSSRESCE SESS SESS PPE ER SEED CRESS ue 4B Oo WS BEB SERRE G OSE SSRRER SSSR SS SSS SSSSSSSES 
SSCS RS SEEs CRONE SESE PRES REESE PEASE REESE Oe Se CN. S8 PERSE SSeS CESSES RESE SUS OS Sees Eee eee 
PePP Petite ete t ert retetss tit ist titi stiri iti AM MCW ATi ister iis ties itittire titi 
eee Ee Ee TE 
SURES OSEED SSSR SEEETE CURR ER ESSE SSPE SAREE CERES Ir’ 8’, SLY. Sees PERSE SREE S OSE R SHES CSSeeeaeES in 
Pirro ea AA eee eee 
BEBE SSSSSS CRSESSEESS SSS ESSE SE CESSES Se SSS MS-.S/, US BoE Ses BREESE CESSES EES EOS ESSE BCESSSESSS 
BUCS SSASSS BOSE S SESS SLES SASS CESS ESE SSE eS .27 3. SEER REE S CESSES ESS CSRS R SSeS SUT ES ESSE Bese SS eES 

20 SESSSREETS EEE RREEE SERRE RESTS BASE REE EE 7-127. A PERE R REGS BSE SRRE ESS CERES ERE ES GEER ER EE od PEER eee 
SUSUR ReEEE CRESS SST CESS SEES SSSR eek. 8U.L’, SEER S EEE BRR OSES SEES SSE eee 
Be eee ee eee ee 
ESSERE SS SSe SUPRSERSTE SESSA EE SEE REESE S ST 2) O7.80\ Ur SE 8 BPRS EE Rees SESE ES Ses CERN RSESES PACES E RSE BeeeEseeee 
SISSREREEE CSSRE SEES SESE R ESSE S CSTE ESF. ee U7. Ghee SERRE Rees SESS SSS COCR SEES SSCSEESSEs PEE ESEEESe 
SSSSEER ETE CORSE EESEE SERS RS SESS SESS ley SH SER Be SESS 8 Sees SEs PSCRR EEE CESS CER aes Cee eeesEsS 
Pitre aA eee eee eee eee ee eee eee 
BSSSASSEsS PSSR RESETS SERS E ESSE S SEES.\ BER EL SEES EB CSREES SSE SSSaNs 5 OSES E ES Se SRCRRRS ees PeeeeeEEeS 
SEER SSELTE PEER ESTE PEER ERE Be. SSA. GSR BEE ES BRP eee PERE REE Ses PEPE SEE ROE EEE CSA eeees 

/6 SSRRSESITE CEREREESES CURR SSSSTS GRE 57.87 * 7. GRERREEE SB ERE SL ES SESEESEESS PESERREESE CAGES REESE SESEERE eS 
PSSST CE SiC Es Ti tii siti titt it ist ies A NA et tists iit titi sti iit itlitit titi Petru tit 
CPA ON AT beet iit tise stip ist rr ttt ivt te tigii st tid 
SCCEEERSTS SORES ESTE SERRE EES) 2 ay GY? CURES SSS SS CSREES SESS SER SRSSES OS SSCS SESS SRASEESSES CEB EREaSeS 

AR SIUEEGGECG SETISCEEER SESSRRRSER SEAR EESATE PERE SEP 3-27.87. ')7 AEE e BERR EE EEE PEERS eEES SSRSSECETE USA Ese 
S0880 BRS58 BSCE R SESE e SESE Sw Ue’. O81 7. SoReS SOEs REE 8 SESE Oe BPS eR SESE POSE SEE SEs CESS SERRE CSREES 
Co eae eee eee 
SUCSE ESTEE BSSe BSS SEe EEE 122 Oe? GRD REEE OSES SEE SE SO eee Eee BESS SSE SEs PERE S SESE CESSES E EOE CESS E REE 
CON eee 
SERSRSETIS OS SRESE EEE SEEMS’. SS 8 7.83 REESE e ROSS R SEES CESSES RE EES PSSE SEGRE S BEES SREESS PECREREEES CESRESEESS | 
SSCRSURLIE CES EE ESTE CUE. SEB, SURE SRUSSE PERLE ARES S SSSR E SEOs REE RRES ES CECE SESE RERERREE ES SESE S TEES 
SESE SS RESTS PSS CR SEES SEE GENS Ss CCCR ESOS CES eee Bee ee ee SESE es Eee 
SERES STIs SSSSR LESS Bey 4B EW.S8 PEER BESO ES PERE ESS Eee s ORs Seen CELE SEES See SeaSEs SeSES ESET 
eee 
Pe eee rT EEE EERE EQ 
ESSER EEEES CUR EREEEED 40087 ARS PSSE SESE ES PERE BESEE SB See eee SSurEuaeers 
ree eee 
SSSESESTEe CRUSTED 2 Sty 4O EE SS RES SE SESE BS SE SESS Ss PERE RES SS OSs RSENS S SEEN E BEE SE PEERS SaEs ReRSeSeSeE 
Co eee 
SEREBRESIS SESS ED 107. seRR EE Ee SEAR RESTS MESSRS SS CEE SE ES CEs BEES EEEESS SESRRER ESS ER EESSaSS 
SUCRE SECU CERED LUNE, GEER R SSS CRU SRESREE SEER SEE ES REAR Se SSSR SESE RRSRSE RES SHER REeN es eseEEEESET 
SEESS ERSTE SESS ONG’ 6 CUES SESS BSCE Sees BOSE SES ENS EERE EASES OER SREEEES SESE S SS SEs SSeS eee eeeeEssess 
SESE EC ESIC RSs. SEe7.60 Pe SESS REPRESSES PEE SSE Ss SARS RRS TSS SESS SEES Ss SETE SSE Sse RSs esseess as Esassess 
SEGRE REES ER’. S887 608 CASES CSET PERS ROR Eee RES ERE EEE GEOR SSeS BPE e RSE Eso ESSER Ee SESS ES Eees SeeseessoT 
SERB REESSS D7 GER’. GE50 SPOR SER SES OSCR BERL s PERSE REE PERSE Ne OPER RESTS PETER SRSes SSCA EEaEs SeeenEeseS 
BESESEERIG GUN. GEE0s PERE RES SEE CSS RR SREE GSES R Rees CREE Ree BEER Es Oe CSTE Eas b ESE RSSEES BeeeESeSsS 
A eee 

Prev iti titi ti ree eee 
SER SSES? 40 87. GEREE EES BEES RE EEe PSS S SENET BEES BASED PERSE ESOS 8 CERSREESS SG CEURE SARE CRESERERAE BSSEESEEES 
BRSEEEY 400” GREBSOSIE RISRRAESIE PUES ER EEEE DESC RESEES PORES SEE e PEERS RSS S PESTS ERES RES SEESLS CARSEEEUSS 
BaeEBy any’. Pitti ti ttiPitititist titi isitiilittittitt biti hee Sa aaeee 
BSED £50" SCOPES Ses CUE SEES PSS RSE SSE Sa SESE Ss SESS SSS s BER SEES EES SSCTREN GOS SUSE SSEss SeSseeeseS 
BB08’. 85.00 CESSES SEt PERS SORES SER SEE Ee PASSE ESE PERE See SeR EE eee RUSE eee 
S807.80'.885 SSSSEEESIE SSESSaseeS BCCSUERORE BESSA S Sess BAERS 
CAPA TI rrr SECEEES ess aESesesess 
ADA Tit BAER SESE COTE BESET CREO SESSEs BESS S REED BERR RESTS PERSE REE BESTE ess BEReeeeeee 
AtA ti titer eee eee ee ee ee eeeee 

euecses Z GuEueSEnsS 
Prorat 

6) ’ SRESEREES CRSESSESte SESESESSsE SaacauEnEs 

4 8 12 /6 20 24 28 32 36 40 

OUTSIDE DIAMETER BREAST HIGH. 
Fic. 2.—Diagram showing the relation between diameter on the stump and diameter breasthigh for 

Shortleaf and Loblolly Pine. 

ment of the country took place, therefore, at the time when the con- 
dition of the forest leads us to infer that fires began. 

GRAZING. 

Cattle are not ranged extensively on the Sawyer & Austin tract and 
they do practically no damage to the forest. Of sheep grazing there 

is none. 
Hogs are numerous and hog ranging is common. This should be 

encouraged, since the hogs eat the acorns and thus work against the 
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reproduction of the oak, while the damage they do to pine seedlings is 
trifling. They also tear up and loosen the soil, thus preparing it well 

for the germination of pine seed. 

THE FOREST. 

Although the forests of this locality are commonly known as ‘* pine 
woods,” pine being the principal merchantable species, a pure growth 
of pine very seldom occurs. Except over limited areas the pine is 

always in mixture with the hardwoods. On the bottom lands along the 
streams, pure hardwood forests occur. Several distinct types of forest 
growth may therefore be observed, and are distinguished by the lum- 
bermen. ‘These types are: 

1. Pine ridge. 
2. Pine flat. 

3. Hardwood bottom. 
Since no topographical maps of the tract were available, and since 

the occurrence of these types is dependent mainly upon differences in 

elevation and slope, it is impossible to estimate accurately the area 
occupied by each. From the valuation surveys, however, a rough 

idea of their extent was obtained, and the per cent of the total forest 
area each occupies is assumed to be about as follows: 

Per cent. 

Pine Td genset 428 Re eS oe ee a ee nee eee 65 

Pine: Maine ee ah ere nee tere er ye ee 20 

Hard wood bottoms cytes ape se ee pe ne ree 15 

As each of these types has a tree growth in many ways peculiar to 
itself, the forest will be described silviculturally under these three 
headings. From the standpoint of the lumberman, however, the first 
two types may be thrown together under the general heading ‘* Pine 
lands,” since from this point of view there is very little to distinguish 

them. In the first place, the forests of the pine lands wilk be briefly 

described, from the standpoint of their merchantable product. 

THE MERCHANTABLE FOREST. 

PINE LANDS. 

Occupying about 85 per cent of the total area, the pine lands form, 

and will continue to form, the principal source of income. Although 

the lands of the hardwood-bottom type contain much valuable timber, 
they cover too small an area to compete in commercial value with the 
pine lands. 

The stand on the pine lands is shown by the table following, which 

gives the average number of trees, the percentage in mixture, and the 

average diameter at breastheight (43 feet)“ of the most important 

* All the tables contained in this report are based on diameter measurements made 

at breastheight, or 43 feet from the ground. To reduce approximately diameter 
breasthigh to diameter on the stump, add 2 inches to the former. The exact rela- 

tion between these two diameters is shown in fig. 2. 
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species 12 inches and over in diameter. It may be noted here that 
the lumberman makes no distinction between Loblolly and Shortleaf 
Pine, nor is any distinction made in the trade, both being sold under 
the name of ** Yellow Pine.” In the woods, however, the lumbermen 

distinguish two kinds of timber—Heart Pine and Bull Pine. The lat- 
ter is called also Second Growth Pine. These terms apply roughly 
to the two different species, the Heart to the Shortleaf and the Bull 

2800 
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Fic. 3.—Diagram showing the merchantable contents in board feet for Shortleaf and Loblolly Pine on 

the basis of diameter breasthigh. (Contents by Doyle's Rule.) 

to the Loblolly, because by ‘* Heart” Pine is understood a pine whose 
wood is mostly heart, with very little sap: and by Bull Pine, a pine 
with a large amount of sapwood; and as a rule the Loblolly contains a 
greater percentage of sapwood than the Shortleaf. ** Heart” Pine is 
supposed to have a thin bark and ** Bull” Pine a thick bark. This rule, 
however, was found to be very uncertain, and can never be relied upon 
as a botanical distinction between the Loblolly and the Shortleaf. 
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TaBLE No. 1.—Average number of trees per acre—percentage in mixture and average 

diameter of all trees 12 inches and over in diameter breasthigh. 

PINE LANDS. 

{Average of 1,745 acres. ] 

Average | Percent-| Average 

Species i ealen | Age ora eee 
peracre. species. high. 

| Inches. 

ShortleafPines.us soe teen 9.91 | 35.66 18.9 | 
Loblolly Pine: oc. ..h2<c.csecs enero eeeeeceeeeee 5.26 | 18.93 20.4 

White: Oak. 2 :oocseccecte seme oecneecene ences 3.79 | 13.64 20.5 

Post'Oak 222-55 Le scene seniine seem aoe cteme ee emer 3.28 | 11.80 16.5 

(Ci) ORG rem eee caaenoasaceescmadoqecace Abadedadack 2.09 7.52 16.3 

Spanish: Oak:.2..6. ee ee | 1.95 | 18.0 | 
Black Oak an 69 | 18.6 | 

Hickoryéics 22 332 ee ee eee eee | 75 15.1 | 

Other ‘species: :22 Ss. ee coder seem eee tens | Siti 14.5 | 

Allispecies!. 22a “ss et ow eer | 27.79 | 100.00 | 18.7 
All speciesiexceptipine: 2. sess cseree ees see eee 12.62 | 45.41 | Viet 

PIN CWT eenciate eineieenie eee eince see eee 15.17 54.59 19.4 

From this it is seen that pine forms but a trifle over 50 per cent of 
the total stand 12 inches and over in diameter, and that the quantity 
of Shortleaf Pine is nearly twice that of Loblolly. After pine, the 
most common trees are White Oak, Post Oak, and Gum, the Spanish 
and Black Oak and the Hickory being but sparsely represented. 

The occurrence of Shortleaf and Loblolly Pine by diameters from 
2 to 36 inches will be found in the following table: 

Tasie No. 2.—Average number of trees per acre of Shortleaf and Loblolly Pine and of 

the two species combined, for diameters fram 2 to 36 inches. 

Diameter | chortleaf. | Loblolly. eee Diameter | shortieaf. | Loblolly. cna 
(inches). | Loblolly. || (mches). Loblolly. 

2 10. 55 3.90 14. 45 20 0.53 0.28 0.81 | 
3 | 9.87 3.53 13. 40 21 .59 | 31 90 | 
4 7.60 2.62 10, 22 22 .53 27 .80 
5 5.50 1.72 | 7.22 | 23 42 .23 65 
6 4.74 1.51 6.25 24 .33 .21 54 | 
7 | 3.59 99 | 4.58 || 25 £29 19 | .48 
8 2.83 87 3.70 || 26 24 16 | 40 | 
9 2.39 61 3.00. || 27 | S03 115 33 | 

10 | 1.66 71 2.37 | 28 13 .12 25 
11 | 1.40 60 2.00 || 29 08 .10 18 
12 | Ta. 55 lair {I 30 07 11 18 | 

13 | 1.04 | 42 | 1.46 || 31 .08 03 06 
14 | 92 41 1.33. || 32 | 08 04 7 
15 79 . 36 1.15 || 33 | 01 .02 03 
16 72 £35 1.07 || 34 | OL 02 03 
17 | 62 £35. | 97 35. | 002 01 012 
18 | 9 .33 92 36 | 007 01 017 
19 8 30 8s 

| 
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The number of trees per acre below 22 inches in diameter is dispro- 
portionately small, as was shown by figure 1, which is a graphic rep- 
resentation of this table. The trees now approaching merchantable 
size are not sufficient in number to maintain the present proportion of 
mature timber. This has a serious influence on future yields, since it 
lengthens considerably the time required for the production of a sec- 
ond crop equal to the present one, and it shows, moreover, that the 
land is capable of producing a much larger stand of timber than it is 
now maturing. 

The following table gives the average contents of standing pine in 
board feet, by Doyle’s Rule, on a basis of diameter at breastheight, 

and holds good for both Shortleaf and Loblolly Pine. Figure 3 is a 
graphic representation of this table. 

TaBLE No. 3.—Contents of pine, in board feet, according to diameter breasthigh. 

[By Doyle’s Rule.] 

|Diameter Merchant- | Diameter, Merchant- Diameter} Merchant- | 
breast- able con- breast- | able con- breast- | able con- | 
high. tents. | high. tents. high. tents. | 

| Inches. | Board feet. | Inches. | Board feet. Inches. | Board feet. 

15 120 24 780 33 1, 800 
16 180 5 S80 34 1, 930 
17 240 26 | 980 35 2, 060 
18 300 | 27 1,080 36 2, 200 
19 370 | 28 1,190 37 2,340 

20 440 29 1,300 — 38 2,490 | 

21 520 - 30 | 1, 420 39 2, 630 
22 600 | 31 1,550 40 2,780 
23 690 32 1, 680 | 

STAND OF MERCHANTABLE PINE. 

The following table shows the average stand per acre in board feet 
of merchantable pine on the pine lands, cutting to various diameters: 

TABLE No. 4.—Average stand of merchantable pine per acre, in board seet, cutting to 

diameter limits of 12, 14, 16, 18, and 20 inches, breasthigh. 

Cutting Average 
limit, merchant- 

diameter able stand 
breasthigh. per acre. 

Inches. Board feet. 

12 6, 067 

14 5, S45 
16 5,597 

18 5,130 
20 4,561 

No. 32—02——2 22019 
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The heaviest stand of pine per acre observed upon the tract lies 
near the southern boundary of section 27, township 5 south, range 11 
west. The table below shows its composition and amount. 

TasBLe No. 5.—Number of trees and merchantable contents, in board feet, for Shortleaf and 

Loblolly Pine on 1 acre in section 27, Township 5 south, Range 11 west, for the diameter 

limits of 2, 12, 14, 16, 18, and 20 inches, breasthigh. 

Number of trees over 
Diameter Aiaieterslintis Merchantable contents. Total mer- 

limit, | | chantable 

breasthigh. snortleaf. | Loblolly. | Shortleaf. | Loblolly. | Comtents. 

Inches. | | Board feet. | Board feet. Board feet. 

2 4 Orta ete eee |S Sete | ere pete oe 
12 | 1 56 | 240 | 28,810 29, 050 
14 | 1 53 240 | 28, 600 28, 840 
16 | 1 49 240 | 28,180 28, 420 

18 1 40 | 240 | 26, 200 26, 440 
20a Seoas. ener DI | ie ee Na fa 22, 340 22, 340 

In the eastern part of the tract, townships 5 south, 11 west, and 5 
south, 12 west, are found the heaviest stands, the western and north- 

ern portions being more lightly timbered. The heaviest stand over 
any considerable area is found, however, in the northwestern part of - 
the tract—sections 3 and 4 of township 3 south, 14 west. In these sec- 
tions the average stand per acre is 9,900 board feet. 

THE FOREST FROM A SILVICULTURAL STANDPOINT. 

PINE RIDGE. 

The pine ridge type occurs on all the gently rolling or hilly portions 
of the tract. It includes not only the forest on the ridges themselves, 

but also those on the slopes and in the hollows. The so-called ‘‘ ridges” 
are merely slight elevations with broad and nearly level tops, whose 
sides slope away gently at a gradient of 10 to 15 degrees. The differ- 
ence in level between the hollows and tops seldom exceeds 75 or 100 
feet. 
Throughout this type the soils are deep, dry, and rather compact 

loamy sands, usually with a slight admixture of clay and with an 
occasional bed of gravel or pebble. Owing to frequent fires the humus 
is almost entirely absent, and the ground cover consists of a thin and 
scattered layer of needles and leaves, together with grass, weeds, and 

ferns. On the most open places and in irregular patches throughout 
the forest are more or less dense growths of Huckleberry, Laurel, 

Swamp Bay, and briers. 
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The following table shows the composition of the forest: 

Taste No. 6.—Average number of trees per acre, percentage in mixture, and average 

diameters fer the most important species, for trees 12 inches and over in diameter. 

PINE RIDGE. 

[Average of 1,516 acres.] 

Average Percent- | Average | 
Name of species number ageof /|diameter, 

of trees each breast- 
per acre. species. high. 

Inches. 
SORTS ETS ty ae ee 10.52 38.39] 18.9 

1070) 3) Fu) 1a 2 ee eee eee meen ee 4.43 16.17 20.5 

WN 6 leis ere ete oct sos ocak tl wictin gece 3.56 12.99] 20.8 

PORE TRE Ie ae ee =< I, eS 3.31 12.08 | 16.5 
COS eta oo a ORE Ree a ne 2.01 7.34 16.5 

Eo y06 a a ee 1.27 4.64 18.1 

lsoke Galea) oo oan ae cis odin axciadie see nwieacee .70 2.55 18.9 

Hickory ... 77 2.81 | 15.1 

OTRNGI ADE CIOS sens eae naan lam tee eee eee 83 3.03 14.5 

PUBS NCCIES: Sen Soot fesse oe alent voces 27.40 100. 00 18.7 

All species excepu pines... s<.5-----s2+--S-.--.- 2-5 12.45 45. 44 17.8 

STIG ase anne ncn anon cerca aoaren uate aint 14.95 4.56 | 19. 4 

Pine forms a little more than 50 per cent of the total stand, and 

Shortleaf is more than twice as abundant as Loblolly. 
In this type of forest the pines, both Shortleaf and Loblolly, occur 

either in very small groups or scattered about by single trees; more 
commonly the latter. They tower high above the crowns of the hard- 
woods, forming a kind of second story over the oaks, gums, hickories, 

etc., which occur by single trees, quite evenly distributed. Under the 
old hardwoods is a growth of hardwood saplings and poles, intermixed 
with Shortleaf and Loblolly Pine. This undergrowth is found both in 

large and small groups and scattered openly and irregularly, while 
over large areas it is entirely absent, leaving the ground clear and bare 
under the mature trees. Shortleaf and Loblolly Pine seedlings are 
exceedingly scarce in this type of forest, owing principally to the 
frequent ground fires, and also to the fact that they will not flourish 
under too great a shade from the hardwoods. 
When a forest is lumbered for all merchantable pine down to 14 

inches in diameter at the stump very few hardwoods are cut, and the 
hardwood forest remains practically intact upon the lumbered area. 
The forest then consists of a few mature pines which were too unsound 
to cut, the original stand of young and middle-aged pine under 14 inches 

in diameter, and an open growth of mature and middle-aged hardwoods. 
Seattered groups of hardwood saplings mixed with pine form the 
undergrowth, generally much injured by the logging. The removal 
of the mature pine has admitted light to the ground and fitted it for 
the germination of seed, while the seed-bearing capacity of the remain- 
ing trees is increased by the addition of light and room. 
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The object in such a forest should be to obtain a constantly increas- 
ing stand of pine and a decreasing stand of hardwoods, as the pine is 

the most valuable species which this locality can produce. An increase 
in the stand of pine can be brought about in two ways—by the remoyal 
of a large part of the hardwoods and by the exclusion of forest fires. 

The quality of the young growth, and consequently of the mature 
forest, will depend largely upon the presence or absence of fires. 

Even more effective would be the removal of the hardwoods. Unfor- 

tunately, however, the quality of the stand and the condition of the 
market will not permit of this being done at present except at a finan- 
cial loss, nor is there much reason to suppose that conditions will 

change to any great extent in the immediate future. Every chance, 
however, should be taken to cut and remove all hardwoods which show 
a possibility of affording even a very slight profit. It should be borne 

in mind that every oak or other hardwood cut tends to increase the 

number of pine trees in the future stand. 
As will be seen later on, Loblolly grows much more rapidly than 

Shortleaf, reaching a diameter of 12 inches in forty-four years, whereas 
the Shortleaf requires over sixty years. Although the ** Heart” Pine, 
or Shortleaf, commands a slightly higher price than the ** Bull” Pine, 

ov Loblolly, the difference is only just about enough to pay for sorting 

it out. The Loblolly is therefore by far the more valuable tree of the 

two, and should be favored in every possible way. The more there is 
of it in the reproduction the better will it be for the future forest, 
because the crop will become merchantable in a much shorter time, 
and consequently the returns will be higher. 

Unfortunately, the number of Loblolly seed trees is comparatively 

small on the pine ridges, and an increase in the percentage of Loblolly 

can be obtained only by letting as many as possible of these trees 
stand. In practice it will be possible to spare a tree above merchant- 
able diameter here and there, and this should by all means be done, 

for every Loblolly left standing will very appreciably help along the 
representation of this species in the new growth. The number of 
Shortleaf Pine below 12 inches in diameter left after the cutting will 
be nearly suflicient to produce all the seed necessary for a reproduc- 
tion of this species, but in some localities it will be advisable also to 

save a few above this 12-inch limit. 
To increase the pine stand by protection against fire is entirely 

practicable, and will produce valuable results. It has been shown 

that, in the young growth, hardwoods have a decided advantage over 
pine where the ground is swept by repeated fires, and it is beyond 
doubt that if fire be kept out the percentage of pine in the young 
growth will be largely increased. 

During the first five or six years after lumbering, if fire is kept out, 
the reproduction will usually appear to be composed almost entirely 
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of hardwoods: a few years later, however, a vigorous growth of young 
pine will be seen pushing up, and from this time on both the Shortleaf 
and the Loblolly will overtop the hardwoods and develop rapidly to 
maturity. If left to nature and protected from fire, pine is bound to 
be the dominant species. The locality is natural pine land, and in the 
past the percentage of this species was probably much greater than it 
is at present. 

Even if such a thing were possible, it should, however, never be 
the object of management to exterminate the hardwoods. When 

present to a limited extent they serve a very useful purpose by forc- 
ing the young pine to grow up straight and free from branches, and 
they are also exceedingly valuable for the protection they afford the 
soil. As a pure pine forest approaches maturity it thins out very 
rapidly and the soil tends to deteriorate, as the crowns of the pine 
afford insufficient shelter against the action of sun, wind, and rain. 

If a growth of hardwoods is present under the pine the soil is much 
benefited, both from the shade afforded and from the humus which will 

gradually collect. Hardwoods, then, are a secondary but very useful 

factor in the forest growth. The ideal condition is that they should 
not be present in such numbers as to interfere with the best develop- 
ment of the pine, but should be sufficiently represented to afford pro- 
tection to the soil and force the pine to produce clear, straight boles. 
In other words, they should serve as a nurse for the pine in youth 
and should form a second story under it as the forest grows older. 

If care is taken to protect the tract from fire there is every reason 
to expect that after lumbering in a pine ridge forest an excellent 
reproduction of pine will develop, and that this reproduction will, in 
years to come, produce a stand of mature timber superior to that of 
the present day. 

The stand of merchantable pine on the pine ridge type is shown 
below. 

TaBLE No. 7.—Average stand of merchantable pine per acre on the pine ridge type, for 

Shortleaf and Loblolly, and the two species combined, for trees over 12 inches in diameter 

breasthigh. 
[Average of 1,516 acres.] 

Merchant- 
Species. able con- 

tents. 
| 

| 

| Board feet. 

| SH Oru eek: PING. sacs a ae hacia aelateie see oe cate ao asec = ioe 3,819 

[) HODIOIy) ballGseeen seen eee n Des ae a ags Maen en te at onc ee asses 2,126 

| SOOT Spt oe apts hn oe Te Fae i on es eee oe 5,945 



22 WORKING PLAN FOR FOREST LANDS NEAR PINE BLUFF, ARK. 

PINE FLAT. 

On the low, almost perfectly flat lands the forest growth is in many 
respects very similar to that of the pine ridge type. The soils are of 
the same general character, but contain a larger amount of clay and 
are somewhat moister. Over considerable areas on these flats, and 
especially in the open spaces, there is a dense and often quite high 
growth of grass, and the usual ground cover of leaves. weeds, ferns, 
and huckleberries is common throughout. As on the ridges, the 
humus layer is exceedingly thin or entirely absent. Tne representa- 

tion of the various species is shown by the following table: 

TaBLeE No. 8.—Average number of trees per acre, percentage in mixture, and average 

diameters for the most important species, for trees 12 inches and over in diameter 
breasthigh. 

PINE FLAT. 

[Average of 229 acres. | 

Average Percent- | Average 

| Spee. pune (peesiet | cia 
per acre. species. high. 

Inches. | 

Loblolly einedes.-seeeeeee eee eee 10.35 33. 91 19.9 | 

Shortleat Pine )-s eee see ee eae ees 6.21 20.35 18.7 |} 

Wihite, Og ke van 252 te acenicla aches ae cleitearnetadmattaes 5.68 18. 61 18.9 | 

Post:Oakvsst. 22+ ccc ceo aoe Se ee eee ee ee 3. 04 9.96 16.4 

GUM oiitins soe oc Saleen ald sais oie Aerie oe ale ela ale sioeeisiare a 2. 68 8.78 15.0 

Spanish Oakenc ccs sixes seca ste tists octawtelesiaicteaie cis ate 1.08 3. 54 17.8 

Black Oak nscdsacaes cues cates teaismeerase tes eset 65 22d 16.0 

Hickory, csike zedge ciate ace ee occa ee eae ae 63 2.06 14.7 

Other species ogee ves eee we eae eee eee eee nes .20 . 66 13.6 

All SpeCi€Si2. 2s 2e8o sce eesee aes oseieeerese 30. 52 100. 00 18. 4 

All species except pine.......--.-..0.2s2eeeeeee-- | 13.96 45.74 17.1 

Pinleicts22ss2ece™ neste gaa ate eee | 16.56 54. 26 19.5 

It is seen from this table that the Loblolly Pine is the most common 

tree on the pine flats. Where the conditions are well suited to it it is 
decidedly the dominant species of this type. Although Shortleaf Pine 

is also well represented, it is not so much at home as on the ridges; 
and the fresher the soil the more Shortleaf Pine gives way to the 

Loblolly. White Oak, Post Oak, and Gum are fairly numerous, 
while Hickory is very scarce. Of special interest is the proportion of 

pine to the hardwoods. In constitutes but little more than half the 
forest. 

The general appearance of a pine flat forest is similar to that of the 

ridges, yet it differs in several particulars. As on the ridges, the 
pines stand high above the crowns of the hardwoods, the latter form- 

ing,as before, a kind of underwood; but instead of occurring by single 

trees or in small groups, the pines of the flats have a decided tendency 
to grow in large groups, occupying at times a quarter of an acre or 
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more. Scattered through these groups by single trees, or forming 
open groups and clumps by themselves, are oaks, gums, and other 
hardwoods, while both pine and hardwood reproduction is fairly 
abundant throughout. This reproduction is generally in the form of 

thickets from five to ten years of age, which prefer as a rule the more 
open spaces. While the reproduction of the pine ridges is usually a 
mixture of pine and hardwoods, on the flats the young growth occurs 
to a large extent in pure groups; that is, the thickets are either com- 
posed entirely of young pine or entirely of hardwoods. 

The future of this type of forest, after lumbering and the removal of 
all merchantable pine above 12 inches in diameter, will be very similar 
to that of the pine ridge type, with the exception that the pine repro- 
duction will not be hindered to such an extent by the hardwoods, as 
the latter are less numerous in the reproduction of the flats. If a few 
Loblollies over 12 inches in diameter are left standing on each acre as 
seed trees, the reproduction of the pine will be sufficiently cared for, 
and after cutting has admitted the light, seedlings of pine and hard- 
woods will rapidly develop. This reproduction, on account of slight 
variations in the nature of the soil and the characteristic grouping of 
the old trees, will tend to form itself into groups of pine and groups 
of hardwood, the latter composed almost entirely of oak. 

Here again the all-important question is that of fire. What the 
future forest will be depends to_a great extent upon the protection 

afforded. In this case, as on the ridge land, in spite of lumbering, 
fire, and the struggle with hardwoods, pine is bound to be the ruling 
species in the end, for the locality is natural pine land. It is simply 

a choice between fire protection, with a valuable future stand of pine, 
and no protection, with an inferior stand. 
From the 229 valuation surveys taken on pine flats the average 

stand of merchantable pine per acre was found to be as follows: 

TABLE No. 9.—Average stand of merchantable pine per acre on the pine flat type, for Short- 

leaf and Loblolly Pine and the two species combined, Jor trees over 12 inches in diameter 

breasthigh. 

Merchant- 
Species. able con- 

tents. 

Board feet. 

| 

BOA AN orate ce ee cowie onbae cccmabe cocenecatuneeacacsecwaves 4,474 

PG CUT Tao. eee eS SE a ee ee Oe ree 2,172 

fa) ki a Se a pe mm 6, 646 

HARDWOOD BOTTOM. 

Lying in narrow belts on either side of the creeks and larger 
streams are the hardwood bottoms. They vary in width from a quar- 
ter of a mile along the smaller water courses to over 2 miles along 
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Saline River, and occupy the lowest levels on the tract. At any con- 
siderable rise in the streams they are flooded, and during the rainy 

season (in late winter and spring) they often remain under several feet 

ot water for weeks at a time. Slight differences in level occur 
throughout these bottoms, and in the depressions or sloughs standing 
water is always present. (PI. VI, fig. 1.) 

The soil is very deep, rich sandy loam. Its condition varies greatly 
with the season, because during a part of the year it is subjected to 

constant inundations, and then again is left dry and exposed to the 
action of sun and wind. In the fall the surface of the soil is exceed- 
ingly hard and ‘‘caky.”~ Owing to frequent inundation, the leaf mold 

is washed away and the soil left bare. A peculiarity of these bottom 
lands is the dense growth of cane (Arwndinaria tecta), which forms 
by far the greater part of the ground cover. This cane varies in 
height from 2 to 10 feet, and often grows so densely that it is hard 

to walk through. Grass and weeds are present to some extent. 
The forest is of an entirely different character from that of the pine 

ridge and pine flat types. It is composed almost entirely of broadleaf 
species, and the trees show a very different habit of growth from the 
hardwoods of the pine lands. The locality is distinctly hardwood 

land, as ridges and flats are pine lands. From the following table the 
composition of the forest is evident: 

TasBie No. 10.—Average number of trees per acre, percentage in mixture, and average 

diameters for the most important species, for trees 12 inches and over in diameter 

breasthigh. 
HARDWOOD BOTTOM. 

[Average of 155 acres.] 

Average | Percent- | Average 
waeaee number, age of |diameter 
PASIONS of trees | each | breast- | 

per acre. | species. high. 

| | Inches. | 

GUM... 22s pect eme es Cbccc ence ee CEE EEO ee eer 7.59 | 26.86 20.9 

Hickory ..s%<-s. 5.065005 scoee beetle eee Cae 5.81 | 20.55 | 18.9 

Cow Oak 2.c50s0 toc neacend she ceeen ere eee eee 4.45 | 15.72 | 24.6 

White Oak-z..2:.¢-s202 4 eee ee 3.47 | 12.97-| 20.7 
Bll y ass ce:e-ns cals aces los tos sos eee eee eee ner ete 2.05 1/574) 14.6 

Ash. co.cesnsesssbeseleea eee 1.30 | 4.60 | 18.2 | 
LoblollyiwPiness. 2.2. seco ee eee aft | 2:52 | -19.5 

BaSSw00G.. 22 scene sce wee te Meee eee Oe eee ee 62 | 2.19 17.7 

Shortleaf Pine... ossc0c 02 ee teas 55 | 1.95 | 18.4 

PostiOak oc. J2cco sve daniels ee eee 22 78 | 16.1 

Other species.) « <cic.2.<h.0 «no neinn ame eee eee La50i| 5.31 18.4 | 

All 'spectesic.2. oiteceo 2. cs se ee ee ee | 98.97 | 100.00 19.9 | 
All species except pine. 2.2..s.222 2.2 eertemiemeeeeere 27.01 | 95. 53 | 20.0 

The gums, including both Sweet Gum and Black Gum, comprise 

about a fourth of the total stand, while the hickories (principally 

Shagbarks, with a very few Pignuts and Bitternuts) are next in 
number. Cow Oak, White Oak, and Holly are all fairly well repre- 
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sented. Ina typical hardwood bottom no pine is present, but along 

the borders of this type, where the soil is not quite so moist, a few 
pines occasionally creep in. This forest of broadleaf species is 

remarkable for its luxuriant growth and large timber. 
Although the gums and hickories are the most important in point 

of numbers, the Cow Oaks and White Oaks will probably prove the 
most important commercially. The forest as a whole has the appear- 
ance of a nearly even-aged mature stand. The large, spreading crowns 
of the oaks slightly overtop those of the other species. Rising to 

nearly the same height are the gums, hickories, and ashes; and all 
these species are very evenly distributed over the entire bottom. 

Basswood is somewhat smaller in size, while the Holly and Hornbeam 

form a kind of scattering underwood to the main stand. The forest 

as a whole is dense, and but little light penetrates through the heavy 

crowns. ° 
The most notable feature of this type of forest is the general absence 

of young growth. With the exception of scattering specimens of 
Sweet Gum, Holly, and Hornbeam saplings, reproduction of any 
description is lacking. The following facts account for such a state 
of things: 

(1) Throughout a large part of the forest the ground is kept too 
dark for reproduction of any but the most tolerant species. 

(2) Wherever sufficient light occurs for the germination of seed- 
lings, these rarely succeed, because— 

(a) The very dense growth of cane makes it almost impossible for a 
seedling to develop; and 

(4) In case a seedling struggles on in spite of the cane, it rarely sur- 

vives the frequent and,severe floods which are sure to occur each year. 
It is difficult to foretell just what the result of lumbering in the 

hardwood bottoms will be. In all probability no natural reproduction 
of the desired species can be hoped for, because of the dense cane and 
grass and the inundations. As soon as light is admitted by the cut- 
tings the growth of cane and grass will be greatly stimulated. No 
figures can be given in this report in regard to the rate of growth of 
the hardwoods, as circumstances were such that it was deemed best to 
confine such work to the pines. If the diameter limit is kept fairly 
high in cutting these hardwoods (say at 20 inches), there is every reason 
to believe that a good second crop will be ready for the axe when the 
pine lands are cut over the second time. The chances of a sustained 
yield in future years are, however, doubtful. 

The hardwood bottoms are not subject to forest fires, on account of 

the moistness of the ground and the sentiment of the local popula- 
tion. The dense growth of cane furnishes a most excellent supply of 
fodder for cattle, and every winter the bottoms are full of stock from 

the neighboring villages. In case a fire breaks out an alarm is soon 
given and it is quickly extinguished. 
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Here is a very pretty example of how interest affects the tire ques- 

tion. In the bottom lands the people are directly interested in pro- 
tecting the grazing, and consequently the sentiment is strong against 

allowing fires to run in them. On the other hand, they have no par- 
ticle of interest in future timber supplies or understanding of the 

damage which tire causes to the forest. As a consequence, there is 
absolutely no sentiment against fire in pine lands. 

SILVICULTURAL NOTES. 

BRIEF DESCRIPTIONS OF THE MOST IMPORTANT SPECIES.* 

SHORTLEAF PINE (Pinus echinata Mill. ). 

Situation.—The Shortleaf Pine occurs most extensively on the rel- 
atively higher, very gently rolling pine ridge land. On the flats of 
the lower levels it generally gives way to the Loblolly. It reaches its 
best development on the side slopes rather than on the flat tops or in 

the bottoms, probably on account of the better drainage. 

Soil.—A fairly light, dry sandy loam is the soil upon which this 

species grows to best advantage. On the low levels and in the slight 
depressions where the soi! is moist, or even fresh, it can not compete 
with tbe Loblolly. Sometimes a little dip with a difference in level of 
only a few feet will bring about a change of species. The Shortleaf 

Pine is not exacting in regard to the mineral composition of the soil, 
and can flourish upon comparatively poor lands. Its chief requirement 

is that the soil be deep, porous, and well drained. 

Tolerance and reproduction.— Direct sunlight with no shade what- 

ever is the condition of light best suited to this species throughout its 
whole life. During extreme youth, however, it is capable of living 

under an open or very broken canopy of hardwood foliage. 

Shortleaf Pine begins to produce seed when 25 or 30 years old, and 
occasional cone-bearing specimens but 15 or 20 years of age were met 

with. After the thirtieth year, at any rate, an abundant supply of 
seed is produced every two or three years, and under favorable condi- 

tions the reproduction of this species is marvelous. 
Upon old, abandoned fields surrounded by or situated near to seed- 

bearing pines ideal conditions are met with. Such localities furnish 

the two essentials for excellent reproduction—an abundance of light 

and protection against fire. Seeds blow in from the neighboring trees, 
and at first a scattering growth of seedlings appears. This gradually 
becomes more closed and regular, until after eight or ten years a very 
dense thicket is found, which rapidly develops into a young pole 

“These silvicultural descriptions apply simply to the particular locality for which 

the working plan was made, and are not to be regarded as holding good for any 

species over its whole range of distribution. 
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forest. By a natural process of pruning, the lower branches die and 
fall off, while the weaker trees are suppressed in the struggle for 
existence. Such reproduction can be seen on almost any old field, and 
if protected from fire it will produce a heavy and valuable stand of 
mature timber. 

In this connection the areas known as ‘“* hurricane breaks” are of 
interest. Between thirty and forty years ago a tornado completely 

destroyed the forest in a narrow strip about half a mile wide and 4 or 5 
miles long. This entire area is now grown up with a pole forest of 
Shortleaf and Loblolly Pine, in which hardwoods occur but rarely. 
The pine seed evidently blew in from the surrounding forest. 

With open ground and plenty of light there is, then, no difficulty in 
obtaining an excellent reproduction of Shortleaf Pine. The difficulty 
occurs when reproduction is required under a certain amount of shade 
from both broadleaf and coniferous trees, upon ground where the young 

pine must fight for existence with a growth of oak, gum, hickory, and 
other hardwoods, and struggle along against the ravages of repeated 
fires. After the first eight or ten years, the period during which this 

species is capable of existing under the broken shade of broadleaf 
reproduction, the chances are that, unless the plant has succeeded in 
forcing its leading shoot up through the broadleaf growth surround- 
ing it, it will give up the struggle and yield the ground to the hard- 
woods. ‘Fortunately a large percentage of the pine seedlings usually 

succeed in outgrowing and overtopping the hardwoods at this impor- 

tant point, and from then on develop rapidly to maturity. Reproduc- 
tion is also difficult on ground covered by a dense growth of grass, 
although a light growth seems to have no great influence. 

If a good reproduction of Shortleaf Pine is wished for, protection 
against fire is absolutely necessary. 

After lumbering under present methods, with the simple addition 

of a system of fire protection and the leaving of an occasional Short- 
leaf Pine above the diameter limit to furnish seed for reproduction, 
the new growth of this species should be excellent. It will appear at 
first as scattering seedlings under the voung growth of hardwoods, 

and will slowly push up above the latter. As time goes on it will 
gradually become more dense and tend to form itself into groups. 
Groups will be formed because in some places the pine will have an 
easier time of it against the hardwoods than in others. Consequently 

there will be groups of hardwoods where these are too well established 
to be replaced by pine, and groups of pine where the latter wins. 

One point in connection with the reproduction of Shortleaf Pine can 
not be too strongly emphasized. While there is no doubt that a young 
growth much superior to that which will follow the usual method of 
lumbering could be obtained if a number of merchantable Shortleaf 
Pine trees were left standing on each acre and a large quantity of the 
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hardwoods were cut, it is a most fortunate circumstance that even 
after ordinary lumbering the pine will eventually predominate, for 
the simple reason that the locality is one naturally suited to it. 

Only those silvicultural operations are allowable which are justified 
by future returns. In this particular case there is no doubt that the 

very slight expense caused by leaving an occasional seed tree and main- 
taining a system of fire protection is well justified by the increase in 

value whicb will result to the future stand. Anything beyond this 
would involve a present expense without the certainty of an improve- 
ment in the forest which would pay for it. 

Occurrence.—In the present composition of the forest the Shortleat 

Pine occurs most frequently by single specimens, although found at 

times in small groups. It is almost invariably associated with the 
hardwoods, seldom forming pure stands. In the future forest the 

occurrence of this species should be more and more by groups, and by 

groups constantly increasing in size. Such will be the case if fire is 
kept out. 

Development.—Under ordinary forest conditions this species pro- 

duces a long and straight cylindrical bole, having at times a clear 

length of nearly 60 feet. The crown is irregular in shape, approach 
ing the form of a truncated cone, and the stem has a tendency to fork 

near the top of the crown. The height of merchantable trees varies 
from 70 to 120 feet. Trees over 40 inches in diameter breasthigh are 

very rarely met with. 
The accompanying diagrams illustrate the growth of the Shortleaf 

Pine. They are simply graphic presentations of the figures obtained 

from the stem analyses. 
Relation of diameter to height.—This curve shows the relation 

between the diameter and the height growth of Shortleaf and Loblolly 

Pine, since the two species exhibit no marked difference in this respect. 
As can be seen from the curve, the height increases very rapidly with 

diameters up to 5 or 6 inches. The rate then diminishes in a very 
uniform manner until the largest diameters are reached. (See fig. 4.) 

Relation of age to diameter.—The relation between age and diameter 

breasthigh is here shown for both Shortleaf and Loblolly Pine. 
The diameter of the Shortleaf increases very regularly for the first 

hundred years, after which the rate of increase begins gradually to 

fall off. For the first hundred years the average time required to 
grow Linch in diameter is five and one-half years. It will be seen 

from the curve that if 12 inches be taken as the cutting limit, Short 

leaf Pine first becomes merchantable after sixty-two years. (See fig. 5.) 
Relation of age to height.—The height growth for both Shortleaf 

and Loblolly Pine is represented in this diagram. For Shortleaf the 
height growth is exceedingly uniform and quite rapid for the first 
twenty years, after which period the rate gradually diminishes. For 
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the first one hundred years the yearly average growth in height is 
0.83 foot, and for the first twenty years 1.5 feet. (See fig. 6.) 

Relation of age to merchantable contents.—The curve here given 
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Fic. 5.—Diagram showing the diameter growth of Shortleaf and Loblolly Pine on the basis of age. 

shows the volume growth in board feet for Shortleaf and Loblolly 
Pine, the contents being calculated according to Doyle’s Rule. 

Between 80 and 140 years of age the Shortleaf Pine increases very 
uniformly in merchantable contents, after which age the rate of 
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increase begins to fall off. The merchantable contents of Shortleaf 
Pine under 80 years of age is somewhat uncertain, as the diameters 

become too small for accurate calculations. Between the ages of 60 
and 100 years the average yearly increase in merchantable contents 
amounts to 6.25 board feet, and between 60 and 200 years to 7.71 
board feet. (See fig. 7.) 

Relation between diameter, total height, merchantable length," crown 
length, and clear length.” (See fig. 8.)—The principal point of inter- 
est connected with this diagram is the rapid increase in the length of 
merchantable timber obtained from trees of 15 to 24 or 25 inches in 
diameter, and the small additional length obtained from trees of greater 
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Fic. 6.—Diagram showing the height growth of Shortleaf and Loblolly Pine on the basis of age. 

diameters. The merchantable length is greatest in proportion to the 
total height when the tree has a diameter of 20 inches. In this case 
a little more than one-half of the total height is merchantable. 
By comparing the curves for clear length and for merchantable 

length it will be seen that for trees below 19 inches in diameter the 

merchantable length is less than the clear length, while above that 
diameter the reverse is true. In other words, in trees over 19 inches 
in diameter breasthigh (21 inches on the stump) the logs are cut up 

into the crowns, the distance to which the cut extends into the crown 

increasing as the diameter of the tree increases. 

*Merchantable length is the total length of merchantable timber; in other words, 

the sum of the log lengths. 
> Clear length is the distance from the ground to the point where the branches of 

the crown begin. 
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PLATE VIII. 

Fic. 1.—REPRODUCTION OF LOBLOLLY PINE IN AN OPENING. 

CTION UNDER LOBLOLLY. HARDWOOD REPRODU Fic. 2. 
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Losiotiy Prxe (Pinus teda Linn.). 

Situation.—Loblolly Pine is found at its best on the pine flats. It 
also occurs on the ridges, but seldom reaches its full development 
there. 

Soil.—Soils which are favorable to the Shortleaf Pine are also most 
suitable to the Loblolly, with the one exception that the latter requires 
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Fic. 8.—Diagram showing the relation between the total height, merchantable length, crown length, 

and clear fength for Shortleaf Pine on the basis of diameter breasthigh. 

a little more moisture. The Loblolly prefers a fresh soil, and it can 
flourish even in a fairly moist one. Occasional specimens are found 

on the higher levels of the bottom lands. Any prolonged exposure to 
standing water is, however, quite fatal to its growth. 

Tolerance and reproduction.—In its demand for light, the Loblolly 
is very similar to the Shortleaf Pine, with the important exception 

22019—No. 32—02——3 
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that under certain conditions it can tolerate a greater amount of shade 
during youth; where the soil conditions are favorable, Loblolly seed- 

lings will come up under an amount of shade from the hardwoods 
which Shortleaf seedlings would not be able to withstand. Neverthe- 
less, the Loblolly, like the Shortleaf, develops to best advantage under 

direct, open sunlight. 
When 25 or 30 years of age this species begins to produce seed 

abundantly, and, when conditions are favorable, the reproduction is 

equal if not superior to that of the Shortleaf. Here, again, the young 
growth flourishes best in old fields, and the thickets and pole forests 
of Loblolly on such ground are similar in every respect to those 
described for Shortleaf Pine. The question as to whether Loblolly or 
Shortleaf will predominate on old fields depends largely on which 

species the locality is best adapted to. When conditions of soil are 
equally favorable to both species the Loblolly will generally win on 
account of its faster growth. But on very poor, dry ridge land the 
Shortleaf has the best of it. Very rarely indeed do the two species 

grow up into a forest where each is equally represented; one or the 

other will generally predominate largely in the end. 

In the forest the best reproduction of Loblolly Pine is on the pine 
flats, because on them the mature trees are much more numerous. 
Here the young growth is usually found in large or small groups, 
always making for the open spaces, where there are any. The repro- 

duction is in general much better than that of Shortleaf, on account of 

the greater tolerance of the Loblolly, and because of the smaller per- 
centage of hardwoods 1n mixture where the reproduction of this species 

occurs. As might be expected from its greater tolerance, Loblolly 

gradually gains the upper hand over Shortleaf where the former has 

an equal chance. It must be remembered, however, that the number 
of seed-bearing Shortleaf Pine is far greater than that of the Loblolly, 

and hence the latter species is at a great disadvantage. Nevertheless, 
the percentage of Loblolly is gradually increasing. 

Occurrence.—Loblolly occurs mostly in large groups, although 

occurrence by single trees is notat all uncommon. These large groups 
often have the appearance of miniature pure forests, as the percentage 

of hardwoods in mixture is small. If fire is kept out, the forest of the 

future should consist of much larger groups, and it can even be 
expected that over considerable areas the Loblolly will completely 

supplant the hardwoods and form very valuable stands of pure pine. 
Development.—Under favorable conditions this species produces a 

long, straight bole, free from branches to a height of 50 or 60 feet 
from the ground, and has a thin and irregular crown. Its percentage 

of sapwood is greater than that of the latter species, as the table 
following shows. 
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Tas_e No. 11.—Per cent of sapwood in the merchantable contents of Shortleaf and 

Loblolly Pine, for diameters from 24 to 32 inches, breasthigh. 

fan ee Shortleaf. | Loblolly. 

Inches. Per cent. Per cent. 

24 55.4 76.0 

p55) 53.4 72.5 

26 51.4 68.9 

27 49.9 65.2 

28 | 48.7 | 61.3 
29 47.7 57.3 | 
30 47.0 53.1 

31 46.3 48.9 

32 45.8 44.5 

The growth of the Loblolly Pine can best be understood by a study 
of the curves of the various diagrams. Most of these will be found in 

the figures already given for Shortleaf Pine. The curves for both 
species are shown on the same diagram, that the two may be more 
readily compared. 

Relation of age to diameter.—(See fig. 5.) The curve for Loblolly 
Pine here shows a much more rapid growth than that of the Shortleaf. 
For the first one hundred years the average time required to grow 1 
inch is four and one-half years. If the cutting limit be placed at 12 

inches, it will be seen that Loblolly reaches a merchantable size when 
44 years old, or eighteen years earlier than the Shortleaf. 

Relation of age to height.—(See tig. 6.) The height growth for 
Loblolly is rapid and very uniform for nearly forty years. After this 
age the rate gradually diminishes. For the first one hundred years 

the yearly average growth in height is 1.04 feet. As can be seen from 

the two curves, there is very little difference in the height growth of 
the two species for the first twenty years. 

Relation of age to merchantable contents.—(See fig. 7.) The volume 

curve here given for Loblolly Pine is seen to be very nearly a straight 
line. The rate of increase in merchantable contents is remarkably 
uniform. The upper portion of this line is dotted, because so very few 

Loblollies over 160 years of age were analyzed that the results can 
not be accepted as conclusive. It is probable that in practice the 
actual contents of the older trees would be somewhat less than is here 
shown. Between the ages of 44 (when the Loblolly reaches a diameter 

of 12 inches) and 100 years, the average yearly increase In merchant- 
able contents is 9.28 board feet per tree. 

Relation between diameter, total height, merchantable length, crown 
length, and clear length.—(See fig. 9.) In trees from 15 to 30 inches 
in diameter the merchantable length increases quite regularly as the 
diameter becomes larger, but in trees above 30 inches the length of 
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merchantable timber increases but slightly. In proportion to the 
total height the greatest merchantable length is obtained from trees 
about 20 inches in diameter, and, as with the Shortleaf, this amounts 

to only one-half the total height of the tree. The merchantable length 
is less than the clear length in trees below 20 inches in diameter, but 

in large trees the reverse is true. 
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Fig. 9.—Diagram showing the relation between the total height, merchantable length, crown length, 

and clear length for Loblolly Pine on the basis of diameter breasthigh. 
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PracricaL VALUE OF THE LOBLOLLY PINE AS COMPARED WITH THE SHORTLEAF PINE. 

In case conservative lumbering is undertaken upon the tract of the 

Sawyer & Austin Lumber Company, it will be possible to increase the 
percentage of the most valuable species in the forest of the future. 

As already said, there is no doubt whatever that an increase in the 
stand of pine and a decrease in that of hardwoods would very mate- 

rially increase the value of the forest. More than this, there are notable 

differences between the two species of pine, and such differences should 
also be taken into consideration, and the species which gives promise 
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of affording the largest returns in the future should be favored in every 
way possible. 

The only advantage which the Shortleaf possesses over the Loblolly 
Pine is that at the present time Shortleaf Pine lumber commands a 
slightly higher price than Loblolly, owing principally to the greater 
amount of sapwood in the Loblolly. On the other hand, the Loblolly 
has the following great advantages over the Shortleaf: 

(1) The reproduction is easier to obtain, because Loblolly endures 
more shade during extreme youth and so has a better chance in the 
struggle with the hardwoods. 

(2) The rate of growth of Loblolly is much more rapid than that 
of Shortleaf; hence it produces a given amount of timber in a much 

shorter time. 
(3) Wherever Loblolly becomes firmly established the forest growth 

tends to be more dense and more nearly a pure pine forest than with 
Shortleaf. The stand per acre is therefore greater. 

These advantages of the Leblolly outweigh the slight superiority 
in the wood of the Shortleaf, and it would be advisable, therefore, to 
favor the former species in every possible way. This can be done by 

using care in the selection of trees to be left standing for seed pur- 
poses. Wherever feasible, Loblolly should be left in preference to 
Shortleaf. Great care is necessary, however, in selecting the trees to 
be left, as much depends upon the nature of the locality. In some 
situations the Shortleaf would develop to much better advantage than 
the Loblolly. In such cases Lobiolly should not be favored. 

Cow Oak ( Quercus michauzxii Nutt. ). 

Situation.—This species oceurs only in the hardwood bottom type. 
In these bottom lands the important point is whether the various spe- 
cies occupy the lower or the higuer levels, the moist or wet, or the 
relatively dryer soils. Cow Oak always occurs on the slight eleva- 
tions and invariably shuns the depressions, showing that it is not 
suited to an excess of moisture in the soil. 

Soi].—No variation exists in the composition of the soil of these 
bottom lands, and all the species flourish alike on the deep, fresh or 
moist compact loam. 

Tolerance and reproduction.—In common with the other oaks, the 
Cow Oak is very intolerant of shade and requires full light for devel- 

opment during its entire life. Reproduction of this species is exceed- 
ingly scanty, and not likely to be increased by lumbering, for in spite 
of the favorable conditions of light which would be created it is 

improbable that the seedlings could withstand the dense growth of 
cane and the frequent floods. 

Occurrence. —Cow Oak is one of the most common as well as the 
most valuable species of the bottoms, and occurs by single trees evenly 
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distributed throughout the type. Very few young trees are present; 

almost the entire stand is composed of veterans. 
Development.—The Cow Oaks of these bottoms have massive cylin- 

drical boles, rising 60 or 70 feet before branching. They bulge out 
considerably at the base, and as a rule incline to be squarish or angu- 
lar in form. Small clumps of twigs commonly sprout out at short 

intervals over the whole length of the stem. 

The crown is large and massive, consisting generally of two or three 

heavy main forks, and extends slightly above the surrounding forest 
canopy, occupying a large amount of space when well developed. It 
must always have plenty of light and room. 

WHite OAK ( Quercus alba Linn.) . 

The White Oaks of the bottom lands are similar in every way to the 

Cow Oaks described above. When growing on the pine lands this 
species is inferior in character and of much smaller proportions. — It 
seeks out the best soils, reproduces readily, and is intolerant of shade. 

Sweer Gum (Liquidambar styraciflua Linn). 

S/tuation.—This species occurs both on the elevations and in the 
depressions of the bottom lands, and is able to grow in places where 
standing water is present during most of the year. It is also com- 
mon throughout the pine lands, but the growth is here very scrubby 
in comparison with the splendid development attained in the bottoms. 

Tolerance and reproduction.—Sweet Gum can tolerate a good deal of 
shade, and the reproduction grows well under the shelter of oak, ash, 
hickory, etc. It seems also to flourish equally well in the open. This 
is the only species of the bottoms with a fair amount of young growth 

present. Its reproduction occurs everywhere, although in a thin and 
scattered form. 

Occurrence.—Sweet Gum occurs by single trees; occasionally also a 

pure pole forest of limited extent is met with. 

Development.—The bole is inclined to be somewhat crooked and 
enlarged at the butt, and is fairly cylindrical and free from branches 

for 50 or 60 feet from the ground. The crown is large and somewhat 

more dense than that of the Cow Oak. 

Warr AsH (Fravinus americana Linn. ). 

Situation.—Like the Sweet Gum, the White Ash flourishes in the 
hollows of the bottoms where water collects, seeming to prefer such 

locations to the drier elevations; it is found even in the sloughs, where 
water is almost always present, at least to the depth of a few inches. 
White Ash occurs to a very limited extent on the pine lands. 

Tolerance and reproduction.—W hite Ash can succeed under a good 
deal of shade, but young growth is very scarce. 
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Occurrence.—Always by single trees. 
Development.—The bole is massive and cylindrical, and the crown 

large, spreading, and irregular in shape. It attains about the same 
proportions as the Sweet Gum. 

SHAGBARK Hickory ( Hicoria ovata Britton). 

S/tuation.—This species prefers the higher !evels in the bottom 
lands, and is never found in standing water. It occurs also on the 
pine lands, but its development here is very poor in comparison with 
the fine proportions it reaches in the bottoms. 

Tolerance and reproduction.—Young growth is very scarce: what 
there is seems to tolerate a certain amount of shade. 

Occurrence.—Always by single trees. 

Development.—The crown is large and dome shaped, and the bole 
long, slender, and somewhat tapering; a clear length of 40 to 50 feet 
is quite common. 

Hotiy (llex opaca Ait. ). 

Situation.—The Holly seems to be at home alike on the slight ele- 
vations and in the depressions of the bottoms, although always shun- 
ning any considerable amount of standing water. It occurs but rarely 
on the pine lands. 

Tolerance and reproduction.—This species is very tolerant of shade. 
It will come up under dense foliage and very slowly force its way 
through the crowns of all species overtopping it. The reproduction 
is scattering throughout. 

Occurrence.— Always by single trees. 

Development.—The Holly is small in comparison with the other 

species, seldom attaining a height of over 30 or 40 feet or a diameter 
of over 24 inches. Its bole is tapering and covered almost to the 
ground by its dense, conical-shaped crown. 

HornBEAM ( Carpinus caroliniana Walt.). 

With the Holly, this species forms a kind of underwood to the large 
oaks, gums, etc., although it is generally so stunted as to resemble a 
bush rather than a tree. In regard to situation, tolerance, and ocecur- 

rence it resembles the Holly, but in mode of growth it is very irreg- 
ular, usually forming a crooked, short bole and a very broken and 
open crown. 
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FOREST MANAGEMENT. 

INTRODUCTION. 

Under ordinary lumbering the forest is treated as if its value lay 
only in the merchantable timber which it contains. Under practical 
forestry immature trees have a value because they form the basis for 

future crops. Practical forestry, through a slight expense in the care 

of young growth and in the protection of the forest from fire, insures 
the production of a permanent supply of timber. Ordinary lumber- 
ing in saving this expense sacrifices largely or wholly the productive 

capacity of the lumbered area. 
The advantage of practical forestry as a business investment depends 

naturally upon whether it offers better returns than those to be had 
from ordinary lumbering. Since practical forestry reduces present 
profits slightly, in order that the forest may produce a steady supply 

of timber, its financial success rests upon the safety and value of the 
future crops which it fosters. For example, uncontrollable danger of 
fire makes forestry unadvisable, since the care given to the production 
of a second crop may be nullified by injury to the young forest. 

Again, a low profit on lumbering may render the probable value of 

future crops of timber insufficient to justify the attempt to foster 

them. 
The tract of the Sawyer & Austin Lumber Company presents con- 

ditions which render the application of practical forestry a thoroughly 

sound business measure. The forest contains an excellent stand of 
merchantable timber which can be lumbered inexpensively and for 
which there is a steady and profitable market. The protection of the 

forest from fire is practicable at small cost and will render the repro- 
duction of the pine a simple and certain matter. The stand of imma- 
ture trees of certain sizes is somewhat deficient as the result of forest 
fires in the past. This deficiency, however, is not large enough to 
impair future yields seriously, and will be largely remedied under con- 
servative management. 

TIMBER YIELDS. 

The following table shows, approximately, the present stand of mer- 

chantable timber per acre upon the tract of the Sawyer & Austin 
Lumber Company and the future yields to be expected from the lum- 

bered areas. The measurements of the stand and of its rate of growth 

40 
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upon which this table is based, were carefully made, and it is believed 
the table is a fair estimate of what may be expected. It is exceed- 
ingly probable that it underestimates rather than overestimates, since 
not only were the most conservative figures used throughout, but no 
allowance has been made for the improved conditions for forest growth 
which will result under the application of conservative lumbering. 

The table also shows the yield per acre of merchantable pine which 
may be expected after twenty, thirty, and forty years, cutting to the 

diameter limits of 12, 14, 16, 18, and 20 inches breasthigh, and also 
the time required before a yield equal to the present merchantable 
stand may again be obtained. 

TaBLE No. 12.—Present and future yields of pine per acre, and time necessary before the 

present yield may again be obtained. 

Cutting- nae. 
limit, Present | Cutafter | Cut after | Cut aiter rene 

diameter cut. 20 years. 30 years. 40 years. obisied 
breasthigh. . 

Inches. Board feet.| Board feet. Board feet. Board feet. Years. 

12 6, 067 1, 047 2, 467 5,270 42 
uu 5,845 957 2, 408 5,278 41 
16 5,597 1,225 2, 678 5,212 41 
18 5,130 1,309 2,612 4, 678 42 
20 4,561 1, 381 2, 333 4,174 42 

It will be noticed that in general the cut after twenty years increases 
as the diameter limit is raised; that at thirty years the cut increases 
to the 16-inch limit, and then falls away again, and that at forty years 
it decreases as the diameter limit increases. 
The time required before equal cuts can again be obtained is irregular 

and needs explanation. Ordinarily, raising the diameter limit decreases 
the time. But the table shows that the time is here the same whether 
the diameter limit is 12 or 20 inches—forty-two years in each case. 
This is due partly to the fact that the growth of the pine of small 
diameters, especially that of the Loblolly, is very rapid. In forty- 
two years Loblolly, with a present diameter of 12 inches, and Short- 
leaf, with a present diameter of 14 inches, will have passed the 20-inch 
limit, and Loblolly of 2 inches and Shortleaf of 5 inches will have 
passed the 12-inch limit. A second reason for the disproportionate 
length of the period required to produce a second crop equal to the 
first at a 20-inch diameter limit is the fact that the forest is ‘* abnormal,” 
the number of trees between 14 and 20 inches being especially small, 
as is shown by fig. 1, the probable result of the severer fires due to 
the accumulated rubbish when fires first became frequent. These are 

just the trees which would have to furnish the next equal crop cutting 
to a diameter limit of 20 inches. 
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EFFECT OF FIRE PROTECTION UPON FUTURE YIELDS. 

An important conclusion follows. The fires which have repeatedly 

swept the tract have reduced the proportion of pine trees under 22 
inches now standing. If the forest were normal—that is, if all age 

classes were present in sufficient amounts to maintain the present stand 
of mature timber in years to come—equal cuts could be obtained in 
much shorter periods than are now necessary, and probably twenty- 

five years would produce a second crop equal to the first. In that case 
a total area of 170,000 acres would suffice for a sustained yield equal 
to the present annual consumption instead of the much larger area now 
required. 

SUSTAINED ANNUAL YIELD OF THE FOREST. 

The sustained annual yield which can be obtained from the forest is 
given in the following table. It shows the annual merchantable cut 
of pine per acre, the area to be lumbered annually, the total annual 
cut, and the time required for a second cut equal to the first, for the 
diameter limits of 12, 14, 16, 18, and 20 inches. 

TaBLeE No. 13.—Sustained annual yield of merchantable pine in board feet, area to be 

lumbered annually, and time required to cut over tract. 

Cutting Time re- 
limit, | tea to be Annual Total annual | quired to 

| diameter | Umbered | cut per eut. cut over 
breasthigh. annually, ERS tract. 

|e ‘ ie j 
| Inches. Acres. | Board feet.| Board feet. Years. 

| 12 2, 380 6, 067 14, 439, 460 | 42 

14 2,439 5, 845 14, 253, 955 41 

| 16 2,489 5 13, 651, 083 41 

| 18 } 12, 209, 400 42 

| 20 10, 855, 180 © | 42 

SUSTAINED ANNUAL YIELD IN RELATION TO THE PRESENT 

CAPACITY OF THE MILL. 

The Sawyer & Austin Lumber Company own and operate a mill with 
an annual capacity of 40,000,000 board feet. The present tract of 

100,000 acres, cutting to a diameter limit of 12 inches, can supply con- 
tinuously about 14,500,000 teet per year. The following table shows, 
approximately, the forest area which would be necessary to produce a 

sustained annual yield of 40,000,000 board feet per year. It estimates 
for the several diameter limits the annual cut per acre, the area to be 
lumbered annually, the time required to cut over the present tract, and 
that required for a second cut equal to the first, 
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TaBLE No. 14.—Area necessary for a sustained annual yield of 40,000,000 feet per annum. 

Time re- 
Cuttin Time re- quired be- | Total area | 
anit & Annual | Areatobe quired to fore second) necessary 

dinieter cut per lumbered | cut over | cut equal for sus- 
breasthizh acre. annually. present to first can | tained an- 

See: tract. be ob- | nual yield. 
tained. | 

Sa ae age 

Inches. | Board feet. Acres. Years. Years. | Acres. 

12 6,067 | 6,593 15 42 | 276,906 
l4 5, 845 6, S44 142 41 280, 604 

16 5,597 | 7,147 ld 41 293, 027 

18 5,130 1, 797 13 42 327,474 

4,561 8.770 a bE 42 368, 340 

Cutting to 12 inches, therefore, a sustained annual yield equal to 
the capacity of the mill can be obtained by the addition of about 
170,000 acres of forest land similar in character to that of the present 

tract. 

INTEREST RETURNS ON CUT-OVER LANDS. 

It is obvious that calculations of future financial returns from con- 
servative lumbering can not be infallible, because changes in the value 
of land or of timber may entirely alter the premises upon which these 
calculations are based. However, when compiled from adequate and 
conservative data, estimates of future money returns are of reasonable 
safety and of no small practical value. 

The table below relates simply to land which has been cut over, and 
shows the annual interest, represented by future cuts, on the capital 
invested in the land. At the present time cut-over Jands can be bought 

at an average price of 50 cents per acre, but, in order to be conserva- 

tive, calculations are made with such lands valued at $1 and $1.50. 
Taxes are taken at 3 cents per acre per annum, and the cost of pro- 

tection against fire at 2 cents per acre per annum, making a yearly 
expense of 5 cents per acre per annum. Pine stumpage is now worth 

$1.50 per thousand board feet, and the returns from future cuts were 

accordingly figured for stumpage values of $1.50 and $2. As a mat- 

ter of fact, the probability is that after thirty or forty years the value 
of pine stumpage will be considerably above $2 and the interest 
returns shown by future cuts greatly increased in consequence. 
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TasBieE No. 15. Annual interest represented by future cuts on the capital invested in cut- 

over lands. 

STUMPAGE VALUE, $1.50 PER THOUSAND BOARD FEET. 

a | 
“mit, | After 20 years. | After 30 years. | After 40 years. | winen equal one Haus 

Hiatt: | a al ere la aa 

el $1 per | $1.50 per; $1 per | $1.50 per| $1 per | $1.50 per| $1 per | $1.50 per soe | 
high. | acre. | acre. acre. | acre. | acre. acre. | acre. acre. | 

| Inches. | bese cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. Per cent. | Years. 

12 3.9 ie Bal 4.9 | 4.1 | 6.6 5.6 | 70, 6.0 | 42 | 

14 | 3,65 | 2.9 4.8 4.0 | 6.6 Dai 0 6.0 41 | 

167 ||. adel) aes 5.4 4.5 6.5 5.61) 6:7 5.8 | “41 
13 | 49 3.9 5.2 4.4 5.8 50M 65.9 ab |e) 
20 | 5,2 4.1 4.7 3.9 5.2 4.5 | 5.3 4.5 42 

| 

STUMPAGE VALUE, $2 PER THOUSAND BOARD FEET. 
= —— ae : : 

|-" 12 5.2 4.2 6.6 55 8.8 725 9.3 8.0 42 
} 14 4,8 3.8 6.4 5.4 | = 98.8 7.5 9.3 8.0 41 

16 6.1 4.9 Heal 6.0 | 8.7 7.4 9.0 Teal 41 
} 18 6:5 5.2 7.0 5.8 | 7.8 6.7 7.9 6.8 42 

|» 6.9 5.5 6.2 5.2 | 7.0 6.0 7.0 6.0 42 

CONCLUSIONS. 

The study made by the Bureau of Forestry establishes the fact that 
the application of practical forestry to the tract of the Sawyer & Austin 
Lumber Company would be a sound business measure. It shows 
furthermore that in the cheapness of logging, the value of the prod- 
uct, the quick growth and the ready reproduction of the timber trees, 
and the practicability of inexpensive and effective measures against 
fire, the opportunity is a markedly favorable one. 

The yield to be expected from cut-over lands shows a high return 
from the capital invested in them. Cutting to the advised diameter 
limit of 12 inches breasthigh, or about 14 inches on the stump, with 
stumpage reckoned at $2 per 1,000 board feet, and the value of cut- 
over land at S1 per acre, the average annual interest represented by 

the future crop on cut-over lands is, for a period of forty years, nearly 
9 per cent. In other words, after the Sawyer & Austin Lumber Com- 

pany have lumbered their present tract at the rate of 14,500,000 feet 
per year, the lands which have been cut over will be producing timber 
which, at a conservative estimate, represents an income of 8.8 per 

cent on the capital invested in them. 
It has been shown that, in order to assure a sustained annual yield 

equal to the capacity of the mill, the addition of 170,000 acres to the 
present tract is necessary. With this addition, or its equivalent in 
stumpage, the Sawyer & Austin Lumber Company can cut continuously 

40,000,000 board feet per year. If this addition is not made, it is 

clearly unadvisable for the company to lumber its tract upon the 
principle of a sustained annual yield, since this would fall short by 

about 25,500,000 board feet of the annual capacity of its mill. 
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S AFTER A GROUND FIRE. — TOP 1.—PIN Fic. 

FIG. 2.—THE STEAM SKIDDER. 
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The quantity of timber taken annually from the tract has no bearing 
upon the main question before the company: Whether the applica- 
tion of conservative lumbering is justified by the value reasonably to 

be expected for a future crop of timber from the lumbered area. 
Under the very small added expense incident to the application of the 
rules for forest management which follow, the productive capacity of 
the cut-over lands will be preserved and they will supply a second 
crop of merchantable timber, which represents an exceedingly good 

rate of interest upon the capital invested in them. Whether the second 
crop is grown in order to be cut by the Sawyer & Austin Lumber Com- 

pany, or whether the cut-over lands be sold after the merchantable 
stand is removed, has no bearing upon the advisability of conservative 
lumbering in the present case. The increased value of the cut-over 
lands in either event renders the application of practical forestry in 
the lumbering now going on a safe and advantageous business measure. 

RULES OF MANAGEMENT. 

CUTTING LIMIT FOR PINE. 

The cutting limit for pine should be placed at 14 inches on the stump 
(12 inches breasthigh). This is advisable for the following reasons: 

(1) The largest cut at the present time will be obtained. 

(2) An equal cut can be harvested after the same number of years 

required in case a higher cutting limit were used. 
(3) Asa result, a sustained annual yield equal to the capacity of the 

mill can be obtained by the addition of a much smaller forest area than 
that required by a higher diameter limit. 

(4) With a cutting limit of 12 inches, logging operations will be more 
concentrated and hence more profitable than if the limit were higher. 

(5) A cutting limit below 12 inches would be inadvisable both 
financially and silviculturally. 

SEED TREES. 

When the first cutting is made a small number of Loblolly and 
Shortleaf Pine trees above 12 inches in diameter breasthigh should be 

left standing. These trees should be selected and marked beforehand 
by a trained forester. The Bureau of Forestry cooperates with the 

Sawyer & Austin Lumber Company in these markings. It is probable 
that after they have once been well started by an agent of the Bureau, 
and a competent man in the employ of the company has had oppor- 
tunity to become thoroughly acquainted with the manner in which 
they are made, they can be carried out successfully thereafter under 

his supervision alone. The number of trees to be left should be 
determined by the nature of the locality. In all cases the Loblolly 

is to be favored, unless the locality be distinctly unfavorable to this 
species. The leaving of such trees for seed purposes will not involve 
any appreciable loss to the company. 
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CUTTING LIMIT FOR THE HARDWOODS OF THE BOTTOM LANDS. 

In the hardwood bottoms the cutting limit should be placed at 20 
inches. Although no study of the rate of growth in these bottoms 
was made, it seems probable from the composition of the stand that 

if such a cutting limit be adopted a second cut can be obtained when 
the pine lands are lumbered again. 

Every opportunity should be taken advantage of to cut and utilize 

the hardwoods of the pine lands, even at a very small profit. 

HEIGHT OF STUMPS. 

Stumps should not be cut higher than 18 inches, and all trees below 
18 inches on the stump should be cut 12 inches from the ground. 

At the present time stumps are being cut at an average height of 18 
inches from the ground, and thisrule appears to be fairly satisfactory. 

No trees below 18 inches in diameter on the stump are now cut, but 
probably no difficulty would be met with in getting the sawyers tocut 
the small trees (below 18 inches) at 12 inches from the ground. 

Logs should also be cut as high up into the crowns as conditions 
will allow. 

PROTECTION AGAINST FIRE. 

The principal difficulty in the way of adopting a good system of fire 

protection is the broken character of the company’s holdings. If the 

tract were in one solid block the matter would be much simplified. 

Cut up as it is at present by farms and private wood lots, the sources 
of danger from fire are greatly multiplied, because fires purposely set 
on these holdings are never watched or controlled, and as a general 
thing quickly spread. 

The forest would prosper most if the whole tract could be protected 
from fire. On account of the difficulties just mentioned, however, 

such a course would in all probability be impracticable at the present 
time. The most urgent need at present is a thorough system of pro- 
tection for the cut-over lands. This is entirely practicable and should 
by all means be adopted. After the opening of the forest the young 

growth will quickly develop on these lumbered areas, and it is of the 
greatest importance that it be given every possible chance for rapid 
growth and that the reproduction of the pine be effectively protected 

inevery way. The tops of felled trees are a source of great danger and 
should be burned as soon as they are dry enough to burn readily, ata 
time when the forest floor is damp and there is no danger of the fire 
spreading. It is probable that the cheapest and most effective way of 
disposing of the tops will be to skid them into piles and then to burn 

as many together as can conveniently be skidded to one point. 
Fire protection would cost about $500 per year for the first few 

years. This would pay the salary of one man, who should have entire 
charge of burning the tops and at the same time act as a fire guard 
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and patrol the cut-over land. By such a system the area under fire 
protection would increase from year to year, until finally protection 
would be extended to the whole tract. As soon as the lumbered area 
becomes too large for one guard to control, another man should be 
added. In case a fire breaks out which the guard can not control by 

himself, he should have authority to hire what help may be necessary, 
and, if such a fire occurs in the vicinity of lumbering operations, the 
logging force should be turned out to fight it. 

Roads are excellent fire lines, and form very good bases from which 
to work against fire, as well as checking any light ground fire in 

whose course they lie. The abandoned railroad spurs are valuable for 
the same purpose, and should be kept clear of all litter. If this is 
done the damage from fire will be very materially decreased. 

Great care should be taken to keep in good order the spark arresters 
of the locomotives and skidder. 

The main point to be urged is a thorough system of fire protection 

for the cut-over lands. At the present rate of cutting some 6,500 
acres will be lumbered annually. If a start is now made by protect- 

ing the area cut over during the past year, the initial expense will be 
small, and, if the attempt proves successful, another 6,500 acres can be 
added the next year, and the protected area thus gradually increased. 
It is reasonable to expect that as time goes on experience will tend 

toward a reduction in expenses, and also that as the sentiment of the 
inhabitants improves, forest fires will become less numerous. 

CARE IN FELLING. 

It is fully realized that it is almost impossible to secure care in fell- 
ing the trees, owing to the character of the labor force employed. 
Moreover, the small amount of young growth already present fortu- 

nately makes regulations regarding this of little importance. If the 
ground were covered by a valuable reproduction of pine and the labor 
force were of a different type, rules would be required. 

INSPECTION. 

An agent of the Bureau of Forestry should inspect each year the 
area lumbered during the preceding year, and at the same time mark 
the seed trees to be left standing in the next cutting area. He should 
report fully as to the manner in which the rules for lumbering have 
been carried out and describe in detail any damage caused by fire in 
the preceding year. This will involve an expense to the company of 
about $200 a year. 

SUMMARY OF RULES FOR LUMBERING. 

(1) The cutting limit for pine to be 14 inches on the stump, and for 
hardwoods 20 inches. 
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(2) A certain number of pine trees over 14 inches on the stump to 

be marked and left standing for seed purposes. 
(8) Hardwoods on pine lands to be cut whenever practicable. 
(4) All pine 18 inches and over in diameter on the stump to be sawn 

not higher than 18 inches from the ground, and that below 18 inches 
in diameter on the stump at 12 inches from the ground. 

(5) Care to be used in the felling to do as little damage as practicable 
to valuable young growth. 

LIST OF TREES FOUND. 

Shortleat Rime: ase eee eee eee Pinus echinata Mill. 

Wobloliy sBimer: sass cee ee ee eee eee Pinus teda Linn. 

IBalde@ y presse 8222 eae eee ae a ee Taxodium distichum (Linn.) Rich. 

Bitterness fee. see eae noe eee ee eee Juglans cinerea Linn. 

BTA GK a Wiens 2nie se ee eee 2 ee eee Juglans nigra Linn. 

IBIGETMUGHENCkKOY Vee eee seem eee eee eee Ficoria minima (Marsh.) Britton. 

Shasbarksb ck ony) see as s e Flicoria ovata (Mill.) Britton. 

BipmutiEickony => 2.2 See esse ee eee TTicoria glabra (Mill.) Britton. 

Flornibe ance eas tee eee ee ee Ostrya virginiana ( Mill.) Koch. 

Elo rnb Caml eee ccme cies 2c et Se eee eee eae Carpinus caroliniana Walt. 

Beech wn Nee ek 2 eit see ee eee eee Fagus atropunicea (Marsh. ) Sudworth 

Ching uapineeees: .oece see eee eee Castanea pumila (Linn. ) Mill. 

Wilite,@ alc et ta see ee Quercus alba Linn. 

Rosti@alk ccc ee. ae 2 oe eee Quercus minor (Marsh. ) Sargent. 

Overcup: Oak 2. Ay. acres ene oe eee Quercus lyrata Walt. 

Cow) Bikes et oe oe oe Ae ey Quercus michauaii Nutt. 

ReGEO ake ee Sec eee eee eee eee Quercus rubra Linn. 

icliow (ioriblack:):@ ake. tees Quercus velutina Lam. 

SpanishiOaki ae: Pece eee aes oe ee eee Quercus digitata (Marsh. ) Sudworth. 

Black: Jia.ckar 22cm oe See eee eee Quercus marilandica Muenchh. 

Waiter) alle sets, cies a a ene em Quercus nigra Linn. 

Wallowi@ ake. - cm. cee se ee eee oe Quercus phellos Linn. 

AWYA OWA oy Uy lees See ener serrata eyien = te eo ee Ulmus americana Linn. 

ReGuMViUILbGRY s2ce.ceac cece cee eee ee aes eee Morus rubra Linn. 

BA DAW nce cies cide ie i oe ee tsimina triloba (Linn.) Dunal. 

Nassairas Soo .co8he. Soe ens ee eae Sassafras sussafras (Linn.) Karst. 

Sweet Gum i3225— soe ee ee Liquidambar styraciflua Linn. 

OMCAMLOLC tae. ere ee eee eee Platanus occidentalis Linn. 

EIOney sO CUS i aes oe eee eee ee Glediisia triacanthos Linn. 

ISOCUSt Retest Ses eee ee eens Robinia pseudacacia Linn. 

LNaoY AKC) WI 5 COW eile aot oe oe oo out Llex opaca Ait. 

WDECIAMOUS EUG Iyer ene eter Tlex decidua Walt. 

pilver Maples. eee ee ee eee clcer saccharinum Linn. 

RediMaple@.2 2etsee = eee eee eee Acer rubrum Linn. 

BOX Cre ase -ce sere ee ener eee ee Acer negundo Linn. 

BASSYVOOC (Uli) eee ee eee sereerae eters see Tilia americana Linn. 

DOS WOO Ces se one eee ee Cornus florida Linn. 

Black: Gunes eee oe eee eee ee Nyssa sylvatica Marsh. 

WibitevAshi.c::- 22) 5222..255sc06 e565 ae eee Fraxinus americana Linn. 


