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LETTER OF TRANSMITTAL.

UNITED STATES DEPARTMENT OF AGRICULTURE,
DivisioN oF FORESTRY,
Washington, 1. C., November 1, 1897,

Sir: I have the honor to submit herewith for publication a revised and enlarged editiou of a
series of monographs on the five pines of economic importance in the Scuthern United States, a
result of many years’ study by Dr. Charles Molir, the well-known authority on the botany of the
Southern States and agent of the Division of Forestry.

The first draft of these monographs was prepared several years ago, but it was then found
that in order to malke thein fully sati~factory and useful to the practitioner much additional infor-
mation was needed, especially regarding the rate of growth and other sylvienltural as well as
technological questions. This information has been gradnally accumulated as our facilities have
permitted. The extended investigations carried on in this division may be considered quite
exhanstive, at least in regurd to the mechanical properties of the wood of these pines. An
interesting chapter on the wood strncture by Mr. Filibert Roth has been added, and a compar-
ative stndy of the economic, sylvienltural, and technical characteristics and value of the pines
muder consideration—a résuiné, as it were, of the contents of the monographs—is to be found
in the introdnetion by the writer,

Advantage lhias been taken of the opportunity afforded hy a call for a second edition to
carefilly revise the text of the monographs and record in additional notes results of new investi-
gations.

During the early summer of 1897, My, Filibert Roth made an exhauastive study of several
localities in the territory of the Southern Pines, and his ohservations, so far us they supplement
the excellent work of Dr. Mohr, are embodied in brief notes at the end of each monograph. Dr.
Roth has also contributed a short sketch of the Pond PPine, which was found to be of greater
economic importance than had been known,

The cordial reception which was accorded this bulletin, and the large demand which has
made this second edition necessary, are a source of great gratifieation to those interested in its
preparation, and show an increasing appreciation of the great cconomic value of our forest
resources on the part of the public,

The pineries of the South furnish now, or will in the near future, the most important staples
of our Inmber industry. According as they are treated, carefully or wastefully, they will continue
for a longer or shorter time to be a4 wealth-producing resourcc of the South. To aid in secnring a
true conception of the extent, eondition, and value of this resource, and of tho nature, development,
and charaeteristics (botanical, sylvienltural, and teelinologicsl) of these pines, these monographs

bave been written, with the hope of indueing rational forestry methodsin their use and reproduetion,
Respectfully,
B. E. FErNOW,
Chief of Division.
Hon. JAMEsS WiLson,
Secretary of Agriculture.
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TIMBER PINES OF THE SOUTHERN UNITED STATES.

INTRODUCTION.

In ignorance of the uature aud without appreciation of the econowic value of their resources,
picneers squander mud destroy without regard to the future the riches they find. We have done
<0 1 the United States and are continuing to do so although the pioneering stage shonld bave
been passed, e~pecially with our forest resources. We have exploited them as if tboy were mines,
instead of crops which can be harvested and reproduced continuously, and we have done so in a
most wasteful manner; nay, we have hy irrational methods of exploitation, no doubt due in part
to the necessities of a rapidly developing country, iu many cases destroyed the conditions for
natural reproduetion of the more valuable timber species. Fire and indiseriminate pasturing have
also assisted in the process of deterioration,

We are jnst beginuing to realize that our timber supplies are not unlimited; that our
magnificent forest resources have been despoiled and need at least more consideration; that
sooner or later forestry will become, nay, is now, a uecessity.

Forestry is the mt of producing, managing, and harvesting wood crops. To be successful in
this art it is of course necessary to understand the uature of the crop—to be acquainted with the
life history, the conditions of development required by each species of trce composing the crop.
Such knowledge can Le in part, at least, derived from ohservations wmade in tho natural forests,
and from these observations the manner in which the difterent species shonld he treated and rules
of wanagement may be determined,

The time for the application of forestry—that is, rational metliods of treating the wood erop—
lias not, as uiny seem to suppose, come only when the natural forest growths have been despoiled
and deteriorated.  On the coutrary, when the ax is for the first time applied, then is the time for
the application of forestry, for it is possible so to cut the original natural forest crop that it can
reproduce itself in a superior wanner. The judicious and systematic use of the ax alone, in the
hauds of the forester, will secure this result.

Hence these monographs on the life Listory of the Southern pines have been written primarily
to cnable the owners of Sonthern pineries, who are now engaged in exploiting them, to so modify
their treatment of the same as to insure continued reprodnction instead of complete cxhaustion,
which is threatened under present methods,

The pines are the most important timber trees of the world. They attain this importance
from « comhination of properties. In the first place, they possess such qualities of strength amd
elasticity, combined with comparatively light weight and ease of working, as to fit them specially
for use in construction which requires the largest amount of wood; next, they ocenr as forests in
the temperate zones, often to the exclusion of every other species, so that tlheir exploitation is
ma.le easy and profitahle; thirdly, they arc readily reprodnced and tolerahly quick growers; and,
lastly, they occupy the poorest soils, producing valuahle crops from the dry sands, and honce are
of the greatest value from the standpoint of national economy.

The Southiern States abonud in those sandy soils which are the home of the pine tribes and
were ouce covered with seemingly boundless forests of the same. There are still large areas
untouched, yet the greater portion of the primeval forest has 1ot only heen culled of its best
timber, but the repeated conflagrations which fellow the lumnbering, and, still more disastrously,
the turpentine gatherers’ operations have destroyed not only the remainder of tho original growth,
Lut tho vegetablo mold aud the young aftergrowth, leaving thonsands of square miles as blackened
wastes, devoid of nscfuluess, and reducing hy so much the potential wealth of the South.

There are, iu general, fonr helts of pine forest of different types recognizahle, their houndaries
rumming in general direetion somewhat parallel to the coast line: (1) Tlre coast plain, or pine-barren
flats, within the tidewater region, 10 to 30 miles wide, once oceupied mainly hy the most valnahle

11



12 TIMBER FPINES OF THE SOUTHERN UNITED STATES.

of Southern timbers, the Longleaf Pine, now being replaced by Caban and Loblolly Pines; (2) the
rolling pine hills, or pine harrens proper, with a width of 50 to 120 miles, the true home of the
Longleaf Pine, which occupies it almost by itself; (3) the beltof nixed growth of 20 to 60 miles in
width, in which the Longleaf Pine loses its predominance, the Shortleaf, the Lohlolly, and the bard
woods associating and disputing territory with it; and (4) the Shortleaf Pine belt, where the
species predominates on the sandy soils, the Longleaf being entirely absent and the LobloHy only a
feeble competitor, hard woods being interspersed or occupying the hetter sites. Within the terri-
tory the species that oceur occupy different situations. Thus the Cuhan, wbich aceompanies the
Longleaf, nsually ocecupies the less well-drained situations, together with the Loblolly, which,
although it ean accommodate itself to all soils, reacbes its hest development in the rich lowlands
aud is speecially well developed in the flat woods which border the coast marsbes of eastern Texas,
where it associates with the Shortleaf Pine it also seeks the moister situation.

The Longleaf and Shortleaf pines are, in quantity and quality combined, the most important,
while the Loblolly or Oldfield Pine, as yet not fully appreciated, comes next, occupying large areas,
The Cuban Pine, nsually known as Slash Pine—always eut and sold without distinction with the
Longleaf Pine—a tree of as fine quality and of more rapid growth than the Longleaf Pine, is associ-
ated with the latter in the coast pine helt, scattered in single individuals or groups, but appears to
increase in greater proportion in tbe young growth, heing by its manner of development in early
life better fitted to escape the dangers to wbich the aflergrowth is exposed,

Besides these four most tmportant pines, the hotanical distinctions of whiech appear in the
table below, there are a number of others of less significance. The White Pine (Pinus strobus) of
the North exfeuds itz reign along the bigher mountain regions of North Oarolina into Georgia,
forming a valuable timber trce, bat of small extent, The Spruce Pine, to which a short chapter
is devoted in this Bulletin, develops into timber size, but is found ouly in small quantities and
mostly scattered, and has therefore as yet not received attention in lumber markets; but its qual.
itics, and especially its forestal value, heing a pine which endures sbade, will probably be appre-
ciated in the fature.

Since the publication of the first edition of this bulletin the Pond Pine has unexpectedly been
found to furnish not iuconsiderable quantities of timher (see p. 169). Tbe Seruh Pine {Pinus
virginiana) furnisbes only firewood.

BOTANICAL DIAGROH1S OF THY FOUR TRINCIPAL PINES OCCURRING IN THE SOUTIHERN STATES,

Specirs. s palngteiv Miller. Pinug heterophyila (K1) Sudw.
Leaves . cnoviiannn Three ina bumlle, 8 to 12 (excoptionally 14 to 15) incbheslong.| Two aud three fu s bundle: 7 to 12 (nsunlly 9 to 1) inches
ng.
Cones (open} ...... 8 to 0 inchea long, 4} to 5 inclos in diameter........... ... 4 to 6§ (usnally 4 to 5) incbea]mlf:: 3to 43 incbea in dirmeter.
Soales ............. Seven-cighths to 1 inch hroad; tips wuch wrinkled; light | Eleven-sixteenths to seven-sightha ineb broad; tips
chestnut brewn: gray with age. wrinkled : devp ruaset brown: shiny.
Prickles........... Very short, ilelicato, inourved....oo.oovooioiiiiino L . | Very sbort; straight; declincd.
Duds .......co..... Three-fonrths inclh Ieng, one-balf loch in diameter, milver | Alout onehalt inch long: one-fourth inch in duanter;
| whate. brownish.
Speris, Finna echinata Miller. Pinus teeda Linu.
Leaves .....: Sovwnsl 'l‘\;n wml lh}-ae in o bundlo; 13 to 4 incbes long; comnmonly | Three in a bundle; 5 to 8 mmvhes limg.
3 to 4 inches.
Cones (open)....... I;ilo 2 inebeg long; 1) to 13 inches in disnmetor_............ 24 40 4) inches long; 1§ to 3 inoles in diameter.
Sealrs o.w aaal Fivr-sixteenths to theee-cighths {(exceptionally ahout one- | Throe-eighths to three-fourtbs inch broad ; tips smooth; dull
. half) inch broad; tips light yellow-brown. yellow-brown.
Triekles . .......... Eml?_umldingly short (one-ténth toch) :1lelicate; straight: e | Short; stout at hase.
clined. .
Bodw ool | Three eighths to ong-halt lueb leng, abont ome-sigthth inch | One-half to threo-fourthis ineh long; ene-fonrth imch ia i.
| doliameter, brownish. amrter, brewnish.
]

The greatest confusion exists with regard to the vernacular names of these pines, in conse-
quence of which information regarding them, given hy the native population, must always he
carefully serutinized to determine exactly to what species it refers. Eveu in the lumber market
and among wood consumners, engineers, architcets, and earpenters the same confusion exists;
Longleaf and Cuban pines are never distingnished; Shortleaf aud Loblolly pines are mixed indis-
criminately, and often *“Sonthern Pine,” or # Yellow Southern 1’ine,” satisfies the specification of
tbe architect and may come trom any of the four species,
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To assist in clearing this contusion the following synopsis of botanieal and vernacular nanes

is here inserted:

NOMENCLATURE OF SOUTHERN PINES,

Bt al i < .] Maue patustrig Miller.
Syn.: P austraiiz Miclix,
|
|

Southern Yellow Pine.
Southern Hard Pine.
Sonthern Heart Pine.
Sontlu'rn Piteh Pine,
Hard Pine (Miss.. La.).
Heart 1ine (N. C. and South
Atlantie).
Pitch Pine {Atlantic).
Longleaved Yellow
{Atlanticy.
Longleaved Pine (Atlantie) -
" Longleaved l'itch Ime (At-
[ lawntie).
Lougatraw T'ine (Atlantic).
North Carolina Piteh Pine
Grorgia Yellow Pinne
Grornia 1'ine,
Greargia Hirart Pine.
Gienrgia 1 onglieavial Prye,
fienneia Piteh Pine
Flirida Yellnw Fine.
Flurala e, b
Ciotola Lamgaheavied Pine.,
Levas A ellos Pie
Posa Dongeleavm] Pane

Fiestoonmimmnm manies LONGLEAF PINE,

Tanal, warket, aml
T hermen spamnes,

Pinus echingta Miller.
Syn, - Pinwy mitis Michx. @

P, wirgimiang var.
zchinate Dn Roi.

P teeda var. variabi-
lig Aiton.

P variabiliz Lamb.,

P, rigida Porcher.

SNORTLEAF PINE

Yellow l'ine {(N.C., Va.).
Shortleaved Yellow Pine,
Shortlecaved Pine.

Virginia Yellow Pine {in

part)
North Uarelina Yellow Pine
{in pa
North
Tury).
Cmlioa Pive {in party
S]uaht}'ine (N. C., Va), in
ll.ll
ONNfiehl Pive {Ala., Miss.).
Baull 1nine (7).
Spruie Pine.

rt).
Carolina Pine (in

Roweinary Pine (N, C ).

1inus tede Linn.
sSyu.: 'inus teda var. e
nuifolia Aiton.

LOBLOLLY PINE.
Slash Pine {(Va, N.C), in

art.

Lotlolly Tine (Gulf region).
Oltiield P10 (Gnlf region).
Romaary Pme (N, C., Va.)
shurtlensed Pine (Va., N.

C.8 C)
Ball 'ine (Texus and Grlf
reginu).
Virginin 'ine,
Sap Pine (Va. N.C).
Mendnw Fino (Flal).
Caruslalk 1me {Va.}.
Bluck ine (Va.1,
Fuxtaul 'me (Va., Md.).
Inilmn Pine (Va., N C).
=prve P (Va ), in part.
Bastanl Pine (va , N C).
Yellpw Pins(No Ala, N.C).
Swamp V'ine (Vo., N.C.).
Longatmw Pine (Va, N.
C., Ark.), in part.

Pinug lheterophylle (Ell)
Sudw,
Syn.: Pinus toerda var, hete-
rophyila Ell
P :ﬁiatl'l' Eugelm.
I'. cubensis var. ter-
throcarpa Wright.

CUBAN PINE

Slash Pine (Ga., Fla)

Swamp Pine (Fla.and Ala,
in part.

Bastard Pine (Fla., Ala.).

Meadow Pine({Fla., E. Miea),

ingart. )
8he Pitch Pine (Ga.).

While it 1~ easy enough to recognize the species in the field by theiv botanicul characters, it

is diflivalt aud often impossible to distinguish them in the wood by mere macroscopic inspection
o1 ex:unination with the magnifier and without the nid of the microscope, nor are the miscroscopie
features so far recognized sufficient for speeific distinetion.

A long-continued stndy of these woods by Mr. Filibert Roth, of the Division of Forestry,
has not developed any characteristics which would be always reliable in distinguishing the speecics.
The best that can be done is to give a synopsis of characters, by which they differ generally when

larger (uantities, as in the log or lunber pile, are under inspeetion.

CHATRACTERISTICS

RTTHERTI S TR

speotih gravity ot f Posmile ranene Lo
Kilnoabried soonle U Muost foeqoe nt oangee

Weight, pounls per vobie tet kiloalinal
wioil, av e
Charar ter 11 prain seen in 1 ross wictpon oL

Culor, L':l‘nl'l'lll A
Supwnol, propntiion,
Re«m

Nannenf apeciea,

Specific gravlty of { Poassible range ...... ..
kilualried woml, 1 Mosl frequent range. ...

Wuight, ponnds per vnhic fout, kiln-ﬁriml
wood, average.

Character of grain seen in rriss acctlon

Color, general appearame. ... ......
Sapweod, proportion....

Or FHE wooab oI

Dingnostic fraturven vl the wond.

Louwgleaf i
I ae pelustris Malher).

tooim
510 .65
36

SOUTIIERN PINLES.

Culan Pine
(Panus heteruphylle (111} Sudw.).

50 tu .80
35 tn [ TO
37

!
Fine anl even, annual ringa auile uniformly | Vamable and cnarae, rings  mostly wule,

uarrow,on lurgoe Jogs averaging gonorally
20 tn 25 ringa to tho inch,

Evirn dark redilirh-yelluw to redilish brown .

Latihe, rarely over £ to 3 iwleaf nulins
" Very alimdant, parle often thrning intn
[ “hight wood ;"' pitehy thronghon,

Shorth-afl Pine
(linus echinata Miller).

glvolrngin;_- wn larger logs 10 to 20 rings tn the

el

Dark wtraw enlor, wilh himu ut flisl volor.

liroail 3 tu G inches.

Alnndnnr, sumetimes vudliling more lngch
than Longleaf. “Ulevds® fréply, yiclding
little scrape.

Lobolly Pine
{Minus {eda Llon.

.40 to RO
45 10 .65
30

Yery variahlo: medmm coarsc, rings wide
nenr heart, followed by zono of narrow
ringa; ot lcas than 4 {moatly about 10 to
15) rings to the inch, but eften very fino-

;g'ninml.

Whitish to reddish-brown

Commnnl‘yoverd inches of radlus

Moderately sbondant., lenst piteh
stompe, knots, and 1lmbas.

A0 to .80
.45 to .55
3l

Variable, moatly very vonrsi, 3 to 12 rings to
tha inch, generally wider than 10 shortleaf.

.| ¥ellowish to reddish anl omnge brown.
.| Very variahlo, 3 to 6 lnches of tho radine.

Alindant; moro than Shorileaf, less than
'Lomglem’Y and Cuban.
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It is clear from the above diagnoesis tbat Longleaf Pine may be distingnisbed from Cuban Piue
by its finer grain and small amouut of sapwood; also that botb of tbese differ from the Shortleaf
and Loblolly in their greater weight and tbe more resinous ebaracter of their wood, but that tbe
wood ot the two last-named species is rarely distinguishable beyond doubt.

Technically the wood of the pines differs about as follows: The wood of the Longleaf and Cuban
pines are about equal in streugth, Longleaf excelling by its finer grain and smaller amount of
sapwood. Tbesame comparison may be made with regard to Loblolly and Shortleaf Pine. Being
much more variable, however, in weight and grain, exceptions to the general rule here are very
numerous. Of the last-named species it may be said that the wood derived from more southern
loealities is generally heavier and stronger than northern grown—a fuct especially apparent in
the case of the Shortleat Pine.

The extensive juvestigations carricd on by the Division of Forestry during the last three to
four years mainly on these pines permit us to give the following résumé of their mechanical
properties derived froir not less them 20,000 tests and as muny measurements and weighings,
We guote this information from Cirenlar 12 of the division:

MECHANICAL PROPERTIES,

In general the wood of all these pines is heavy for pine (31 to 40 pounds per cubic foot, when
dry}, soft to wmoderately hard (hard for pine), requiring about 1.000 pounds per square inch to indent
oue-twentieth inch: stiff; the modulus of clasticity being from 1,500,000 upward: stroug, requiring
from 7,000 ponnds per square inch and upward to break in bending aud over 5,00¢ pounds in
compression when yard-dry.,

The vualues here given are averages based on a large number of tests from which only defective
pieces arc excluded.

In all cases where the contrary is not stated the weight of the wood refers to kilu-dried
material and the strength to wood containing 15 per cent moisture, which may be conceived as
just on tbe border of air-dried coudition. The first table gives fairly well the rauge of strength of

commercial timber,
Average strength of Southern Pine,

[Air-dry matorial (abont 15 per cent moisture).)

Compression strength. Bending strongtb. f 2
At ruptore ; E
H 3
With grain. madnlns Wi E| =
2 bh? g |g
Across At elnstic | Elasticity |Relative] =
[ Avorago | & per 1 Avernge | moqui | Sduie | Sate| £ |84
b 0] ) g 7 O A =3
glamg Averago of all | forthe wegkoat cont | Average of all | fortho wenkost m; “:vlll"s m;; “r;l;\s 1;_[;::_‘ a g.E
valid tests. one-tenth indenta- valid tests. one tenth 3 ph? 1A0Ab pur' 5 ’ e
of all the teats. |tiou), por of all the tests. pﬂ;s nare | per !q]l;lare i chbio § *
i =y — sAURfL|=—— N 7 inch. inch. inch. =) R
Absolnte, Absolate, inch. |Absolute, Absoluto,! 2 B
por |Rela-| per [Rola- per | Rela per | Rola. \ € 5
aquare |tive.| agquare |tive. sqnare |tive.| sguare | tive. i & =
inch. nch. fooh. inch. | . = A
e | S " f = ‘
Pounds. Pounds. | Pounds, | Pounds. Pounds. Pounds. Pounds. |Pounds.| Lbs. Lba.
Cuban Pige..... 7,850 1 100 6.500 | 100 1, 050 11,9050 | 100 8,%50 | 100 9,450 | 2,305,000 2.5 | 14,300 l_:BO
Longloaf Pine .. 0, R50 87 6, 650 87 1, 0G0 10, 900 91 8,800 | 101 8.500 | 1,890,000 2.3 | 15200 706
Loblully Pino... 8, 500 83 5, 350 82 ToRe0 19, Jo0 84 8, 100 92 8.150 1,850,000 2.25 | 14,400 G90
Shortloaf Pino.. 5, 000 % 4, 800 M 940 9, 230 77 7. 000 | 80 7,200 1,600, 000 2.05 | 13,400 | 688

RELATION OF STRENGTH TO WEIGHT.

Tuae intimate relation of strength and specific weight has been well established by the experi-
ments. The average results obtained in connection with the tests themselves were as follows:

I
Cuban. Longleaf. | Loblolly. | Shortleaf. .

100 81 84 ked

Transverso strength
100 94 82 kil

Spoeific weight of test picces...
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Since, in the determination of the specific gravity above given, wood of the same per ceut of
moisture (as is the case in the values of strength) was not always invelved, and also since the test
pleces, owing to size and shape, can not perfectly represent the wood of the entire stem, the
following results of a special inquiry into the weight of the wood represents probably more
accurately the weight and with it the strength relations of the four species.

WEIGHT RELATIONS.

[ Thewe data neler to the averan speestie weight for all the wood of each tie  anly trees of approximately the same age being involved.]

Cnban 1\ Longleaf. | Loblolly. | Shortleaf.
I | ‘ ' |
Averageage of trees. ..o years.. 171 b2 1:7 R 3
| Number of trees involved.. [ 2 I 10 |
S&m'iﬁr gravity af dry woeod. . 0. 63 0.41 .53 ! 0.51 J
Weight per cubic foot ...... 30 ! 38 43 12 |
telative weight .. ... 100 1 a7 81 31 '
(Tramsverse strongth *).. (o) 7 {91} (84) (57

i &l & " e

* The vuli« of strength refer to all tests, awd therefare iy olve treed af wide range of age and consequently of guality, especially those
of Longleaf, invalve much waol af alil trees, hener tlasvelation of werght and atrength appeprs less distinet.

From these resnlts, ulthough slightly at variance, we are justified in concluding that Cuban
and Longleat Pine arc nearly alike in strength and weight and excel Lohlolly aud Shortleaf by
abont 20 per cent. Of these latter, contrary to common belicf, the Loblolly is the heavier and
stronger.

The weakest material wonld differ from the average mmaterial in transverse strengtl by about
20 per cent, and in compression strength by about 30 to 35 per cent, cxcept Cuban Pine, for which
the difference appears greater in transverse and smaller in compression strength. It must, of
course, not be overlooked that these figures are obtained from full-grown trees of the virgiu forest,
that strength varies with pbysical conditions of the material, and that thereforc an intclligent
inspection of the stick is always necessary before applying the values in practice. They can only
represent the average eonditions tor a large amount of material.

DISTRIBUTION OF WEIGHT AND STRENGTII THROUGHQUT THE TREE.

Weight and strength of wood at different heights in the ree.

Strength of Longleaf |

Pive (pounds per Specific weight. Relative
squAre inch). atrength of

Aoan of all Longleaf
s T three  [nf 6 Gnean

Compres- 5p{5(‘.ieg of com

: sion {rolative 3

eneE endwivo | Longleaf. | Loblolly. | Shoctieaf, | weight) presslon

é;-:itn). bending).

Number trees naed..cooooecennnnna. 56 22 14 12 43 56
Average ago of treea. _........ P 150 {over) 127 112 [EE1 W | A rr 0| SN

Number of feet from stump:
0

751 . 620 2814 |y e
106 106 105 106 |oeinnlt
705 585 585
100 160 100 100 00
674 .578 .565
96 ar a7 37 57

624 534 523
89 50 20 2

690 -508 496
84 88 35 85 88

' 491 .472
&3 a1 81 82

538 -476 455
77 80 78 78 19

528 470 454
7 79 78 77 %

Nore.—Relative values are indicated by italic figures.
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In any one tree the wood is lighter and weaker as we pass from the base to the top. This is
true of every tree and of all four speeies. The decrease in weight and strength is most prononneed
in the first 20 feet from the stnmp and grows smaller npward, (See fig, 1.)

80 49.6

: £
S 371 3
S S
N
; 5
G
® L
< R
;% 3 31.0 ,§
o
40 248

0 10 20 30 40 50 60
Feet fr-om Stump.

Fig. 1.—Diagram showing varintion of weight with height of tree.

This great difference in weight and strength between butt and top finds explanation in the
relative width of the summerwood, Since the specifie weight of the dark summerwood hand in
each ring is in thrifty growth fromn 0.90 to 1, while that of the springwood is only abont 0.40, the
relative amount of summerwood furnishes altogether the most delicate and aceurate measure of
these differences of weight as well as strength, and hence is the surest eriterion for oeular inspeetion
of quality, espeeially since this relation is free from the disturbing iufiuence of both resin and
moisture contents of the wood, so eonspicuous in weight determinations,

The following figures show the distribution of the summerwood in w single tree of Longleaf
Pine, as an example of this relation:

[ . —_—
| In the 10 In thel0

. rings Noa, |Avoragefor Specitic
ltriillgq“l?::l\t 100" 1o 110 .entire hsk. weight,
o 1he MITR- trgm bark.

!
} Per cent. Fer cend, Frraent, ‘

Atthestump ..o e e 37 by an 1.7
42 feet from stump. . A 25 38 a3 59
87 fovt from atiminp oo i 15 I 37 26 .65
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Logs from the top can usnally be recognized by the larger percentage of sapwood and the
smaller proportion aid more regnlar antlines of the bands of swmmerwood, which are more or less
wavy in the butt logs.

Both weight and strength vary in the different
parts of the same cros= section from center to periph-
ery, and though tlie variations appear frequently
iregular in single individuals, a definite law of rela-
tion is nevertheless disceruible in large averages, and
once determined is readily observable in every tree,

A separate inquiry, avoiding the many variables
which enter iuto the mechanieal tests, permits the fol-
lowing deduetions for the wood of these pines, and
especially for Longleaf; the data referring to weight,
but by inference also to strength:

1. The variation ix greatest in the butt log (the
heaviest part) and least in the top logs.

2, The variation in weight, hence also in streugth,
from center to peripbery depcends on the rate of
growth, the heavier, stronger wood beiug formed dur-
ing the period of most rapid growth, lighter and
weaker wood in old age.

3, Aberrations from the normal growth, due to
unusuil seasons and otlier distirbing canses, cloud
the nuiformity of the law of variation, thus occasion-
ally leading to the formation of heavier, broad-ringed
wood in old, aud lighter narrow-riuged wood in young
trees.

1. Slow-growing trees (with narrow rings) do not
make less heavy, ner heavier waod than thriftily
grown trees (with wide rings) of the same age. (See
fig. 2.}

ETFECT OF AGE.

The tunterior of the butt log, ropresenting the
young sapling of less than fiftcen or twenty years of
age, and the central portion of all logs containing
the pith and two to five rings adjoining, is always
light aund weak.

The Leaviest wood in Lougleaf and Cubau Pine is
formed between the ages of fifteen and one hmundred
and twenty years, with a specifie weight of over 0.60

=
S

T

Dy SPECLHE WEIGHT

:
S

)
aund 2 maximnm of 0.66 to 0.8, between the ages of :§
forty and sixty years. The wood formed at the age 3
of about one hundred years will have specific §
weight of 0.62 to 0,63, whieh is also the average _ N, &
weight for tho entire wood of old trees; the wood 207 =0 60 20 C 20 & 720 200
formed after this age is lighter but does not fall below SCalE Wif;;g;c;j //;///v w IFT
0.:")0. up to the two -hundredth year; the strength _ I N mm“ch'fst:’m ;;"’Lﬁnglmf o
varies in tle saine ratio, showing variation of apucific welght with height, diameter,

In the shorter-lived Loblolly and Shortleaf the  ardagernttwenty (ah), sixty (ded), one huudred and twenty
period for the formation of the heaviest wood jg (o #7o bundrul (1) years.
between the ages of fifteen and eighty, the average weight being then over 0.50, with a maximum
of 0.57 at the age of thirty to forty. The average weight for old trees (0.51 to 0.52) lies about
the seventy-fifth year, the woight then falling off to about 0.45 at tle age of one hundred and
forty, and continuing to decrease to below 0.33, as the trees grow older.
7092—No, 13—2
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That these statements refer only te the clear portions of each log, and are variahiy affected
at cach whorl of knots (every 10 to 30 inches) aceording to their size, and also by the variable
amounts of resin {up to 20 per cent of the dry weight), must be self-evident.

Sapwood is not necessarily weaker than heartwood, only usnally the sapwood of the large-
sized trees we are now nsing is represented by the narrow-ringed outer part, which was formed
during the old-age period of growth, when naturally lighter and weaker wood is made; but the
wood forined during the more thrifty diameter growth of the first eighty to one lmndred years—
sapwood at the time, echanged into heartwood later—was even as sapwood the heaviest and
strongest.

RANGE OF VALUES FOR WEIGHT AND STRENGTH,

Although the range of values for the individual tree of any given speeies varies from batt to
top, and from center to periphery by 15 to 25 per cent, and occasionally more, the deviation from
average values from one individnal to another is not usually as great as has been believed; thus,
of 56 trees of Longleaf Pine, 42 trees varied in their average strength by less than 10 per cent
from the average of all 56.

The following tahle of weight (whieh is a direct and fuir indication of strength), representing
all the wood of the stem and excluding knots and other defects, gives a more perfect idea of the
range of these valnes:

Range of specific weight with age (kiln-dricd wood).

[To avoid fractious the values are multiplied by 100.]

Cuban. | Longleaf | Loblolly. | Shortleaf.

Number of treeninvolved....couvevaiaaiaaia i ianan. o vt 50 56
Trevs over two hnudred yearnold....... ... ... 61 (F0/ |0 05000 o ROt ST
‘Trecs one hundred and fitty to two hnndred y ears old. .. 63 59 50 |.........-
Trees one hnndred to ono htudred and ﬂn.y )aara oldly. . | 60.5 53 51
‘Trees fifty to ono hundred yeara pld .. 61 62 53.4 55
Troes twenty-fivo to ifty years old.. 55 61 | 53 &7
Trees under twenty-five years old.. 51 55 EEy 53

Though oceasionally some very exceptional trees oceur, espeeially in Loblolly and Shortleaf, the
range on the whole is generally within remarkably narrow lumits, as appears from the following
table:

Range of specific weight in Irecy of the same age approximately ; averages for whole trees.

[Spereifie gravity multiplied by I00 to avoid froctions.]

Number ; Ape, , Singlo trues.

RIS of trees aears ‘

4 | 150200 |56 €8 62|65 .. ... i

I
A
Cuban ViDo..cccveciinasnnannn,. 5 50100 | 60 | 58 (‘0 | 50 67 | M
Longleaf Pine. ... .. 13 100-150 | 59 | 60 62 | 60 |68 T8o'v s a7 | 66 | 59 ' 62 ;
Loblolly Plpo...... 10 125-150 | 61 | 51 6.} 51 55 57 L4 6 55| A
Shorlleaf Pino 12 100-150 | 45 (47 | 53 | 47 60 | 01, 3 } 35 63|51 b0

From this table it would appear that single individnals of one species would approximate
single individuals of another species so closely that the weight distinction seems to fail, but in
large numbers, for instance carloads of material, the nverages above given will prevail.

INFLUENCE OF LOCALITY,

In both the Cuban and Longleaf Pine the locality where grown appears to have but little
infinence on weight or strength, awd there is no reason to helieve that the Longleaf Pine from one
State is better than that from any other, since such variations 1s are claimed can be found on any
40-acre lot of timber in uny State. But with Loblelly, and =till more witl Shortleaf, this seems not
to be the ease. Being widely distribnted over many localities different in soil and climate, the
growth of the Shortleaf Pine seemns inaterially inflnenced by ltocation. The wood from the Southern
Qoast and Gulf region and even Arkansas is generally leavier than the wood from localities farther
north. Very light and fine-grained wood i~ seldom et near the southern limit of the range, while
it is almost the rule in Missouri, where forms resemhling the Norway Pine are by no means rare.
The Loblolly, oceupying both wet and dry soils, varies aceordingly.
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INFLUEXCE OF MOISTURE,

This influenee is mmong the most important, hence all tests have been made with due regard
tomoisture contents.  Seasoned wood is stronger than green and moist wood ; the differenee between
green and seasoned wood may amount to 5¢ and even 100 per eeut. The influence of seasoning
eonsists in (1) bringing by means of shrinkace about 10 per cent more fibers into the same square
inel of eross section than are contained in the wet wood; (2) shrinking the eell wall itself hy abouat
M per cent of its cross section awd thus hardening it, just as 4 cowskin hecomes thinner and
harder by «drying.

In the following tables und diagram this is fully illustrated; the values presented in these
tables and diagrams are based on large numhers of tests aud are fairly safe for ordinary use. They

still require further revision, sinee the relations to density, ete., have had to he neglected in this
study.

Inflnence of mowture an strength.

Ter Average of all valid tests, Relative valura.
ront af c & . a -
oA~ Lony- Lob- | Short- | Long- | Lob- | Short-} Aver-
ture. CUEPIDOGLE oy e, C“‘““’-‘ leal, | lolly. | leaf. | age.
Bending: sirenpgth: | ‘ 1 I
0 e ORI Eooo00nas conanre o ©od3+ 8450 T,460 7,370 6,800 100 100 100 100 100
Halt ilry .. T 10.G50  B.9u0 | 8,636 | 8170 118 16 | 17| 118 117
Yarl dry - o1 11,850 10,900 | 10, 100 } 9, 230 142 142 138 134 130
Room dry. Eeem——— oo | 15,300 14,000 | 12,400 | 11,000 | 181 | 182 | 168 160 173
Crurbing emlw I
Green .. ..., 33 - 5,000 4,450 | 4,170 4,160 100 | 100 | 100 100 100
alr dry .. ol 6,600 5450 | 5,350 5,100 12 122 128 122 126
Tanlilry 0 AT 7.850 | G850 | 6,500 5900 | 137 | 15| 156] 142 152
T L T 9,200 9,200  R,650 | 7,000 184 206 206 168 191
Mean ot both benibng and crushing str l ‘ | |
Gireen T 00 ot e e A R O P 100 100, 100 100 100
1Lt ey ) R Pem—— S p—  (E— 125 ] 122 120 | 122
Yurd iy T M| eSS N———— sty 149 148 147 138 148
Rovm dry L T ) e 182 164 187 [ 164 182
X
X 205
5\
e
_2
W
N\ 304
) \
2
o,
=2
N Lo 20 %
3 e,
< s dey ——— 5
[s)
Boosr \ogy Lt g 0%
%
N
CRUSHING  STREVGTH IN \THIUSANDIS PER SPUARE INQY

3 L 5 & 7z &g g 1o

F16, 83,—Diagram showing variatlon of compression strength with wmoisture,

It 'will be observed that the strength increases by about 30 per cent in ordinary good yard
8easoning, and that it can be increased about 30 per cent more by complete scasoning in kiln or
honse,

. Large timbers requiro several years before even the yard-seasoned condition is attained, bnt
2-ineh and lighter material is generally not used with more than 15 per cent of moisture,
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WEIGHT AND MOISTURE.

So far the weight of only the kiln-dry wood has been considered. In fresh as well as all yard
and air dvied material there is contained  variable amount of water. The amount of water
eontained in fresh wood of these pines forms more than half the weight of the fresh sapwood, and
about one-fifth to one-fourth of the heartwood. In yard-dry wood it falls to abont 12 to IS per
cent, while in wood kept in well-ventilated, and especially in heated rooms it ix abont 3 to it
per cent, varying with size of piece, part of tree, species, temperature, and linmidity of air,
Heated to 150° F, (65° C.), the wood loses all but about 13 to 2 per cent of its moisture, aud if the
temperature is raised to 175° T. there remains less than 1 per cent, the wood dried at 212- T,
being assumed to be (thongh it is not really) perfectly dry. Of conrse, large picces are in practice
never left long enough exposed to become truly kiln dry, though in factories this state is often
approached.

As long as the water in the wood amounts to about 30 per eent or more of the dry weight of
the wood there is no shrinkage! (the water coming fromn the cell lumen), and the density or specitic
gravity ellanges simply in direct proportion to the loss of water. When the moisture per cent
falls below about 30, the water comes from the cell wall, and the loss of waterand weight is accom-

i panied by a loss of volume, so
22 that hoth factors ot the frac-
tion

Specific gravity = e i
volnine
are affected, and the change
= in the specific gravity no lon-
/ ger is simply proportional to

5, : .
W the loss of water or weight.
The loss of weight and vol-

ume, however, being unequal
anddispropurtionate, amarked

= ¢ i #| reduction of the specific grav-
I pl ity takes place, amounting in
these pines to about 8 to 10 per
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SHEINKACE AND SWELLING
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3
3 SHRINKAGE.,
The behavior of the wood of
¢ 3 ; .
/A the Southern pines in shrink-
L age does not differ matervially.
2 pdd oF DAYS our OF_ AuN o SHELE N x —
I 7 =7 = 5z Generally the heavier wood
F16. L.—Dlagram showing loss of wator in kiln drying and reabsorption in air, shrinking ana ~ shrinks the most, and sapwood
geelling; shrink~ about one- fourth move

than heartwood of the same specific weight, Very resinous pieces {“light wood”) shrink much less
than other wood. In keeping with these general facts, the shrinkage of the wood of the upper
logs is usunally 15 to 20 per cent less than that of the butt pieces and the shrinkage of the heavy
heartwood of old trees is greater than that of the lighter peripheral parts of the same, while the
shrinkage of the heavy wood of saplings is greatest of all. On the whole, the wood of these pines
shrinks about 10 per cent in its volume—3 to 4 per cent along the radius, aud 6 to 7 per cent along

the tangent or along the yearly rings.
After leaving the kiln the wood at once begins to absorb moisture and to swell, In an
experiment with short pieces of lobiolly and ahortlea,f representmg ordmary flooring or siding

iIn ordmarv lumber aud all large size material tho exterior parts common]v dry so much sooner than the Lulk
of the stick that checking often occurs thoagh the moisture per cent of the wholo stick 1a still far above 30,
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sizes, these regaiued more than half the water and underwent over balf the total swelling during
the Hrst ten duy= after leaving the kiln (see fig. 4). Even in this less than air dry wood the
changes in weight far excel thie changes in volume (sum of radial and tangeutial swelling), aud,
therefore, the specifie gravity even at this low per ceut of moisture was decreased by drying and
increased by snbseqnent absorption of moisture. Inunersion and, still more readily, boiliug cause
thie wood fo return to its original sivze, but temperatines even ahove the boiling peint do not
prevent the wood from « working,” or shrinking and swelling, ¥

In tig. 4 are represcuted the results of experiments on the rate of loss of water in tbe dry
kiln and the reabs=orption ot water in the air.  The wood used was of Loblolly and Shortleaf Piue
kept on a shelf in an ordinary room before and after kiln drying. The measurements were made
with caliper.

EFFECT OF ‘BOXING,” OR ‘BLELRDING.”

“Bleeding ™ pinetrees for their resin, to which chiefly Lougleaf and Cuban Piueare snbjected,
bas generally been regarded as injnrions to the tiber. Both durnbility and strengtl, it was
claimed, were impaired by this process, and in the speecifications of many arehiteets and large con-
sumers, shch as railway companies, ©bled* timber was excluded. Since the utilization of resin is
oue of the Jeading iudustries ot the Sonth, and since the process affects several millions of dollars’
worth of timber every vear, a special investigatiou involving mechanical tests, physical and chem-
ical analyses of the wood of bled and uubled trees frow the same locality were earried ont by this
division. The resnlts prove conclusively (1) that bled timber ix as strong as uubled if of the same
weight; (2) that the weight and shrinkage of the wood is not affected by bleeding; (3) that bled
trees contain practically neither more nor less resin than unbled trees, the loss of resin referring
only to the sapwood, and therefore the dnrability is not affected by the bleeding process.

The following tahle shows the remarkable unmerical similarity hetween the average results

for threc gronps of trees, the higher values of the hled material heing readily explaiuved by the
difference in weight:

T ' Specifie Bendin Cmnpresaliun
Longleaf Piue. umber of weight of ntmng‘!. strongth
tosts. test picces. pUl;S((hlll.dlB perh?c u.zlre
Perecnt. | Fownds  Pounds.
Tnboxed trees....uueerereeraeriiiansnnnnns 400 0.74 12,858 | 7,166
Boxed and recently abandoned ............. 390 .79 12,061 | 7,813
Buxed and abandoned five yeara............ 535 .76 1 1, 586 | 7,5%5

The amount of resin in the wood varies greatly, and trees growiug side by side differ within
very wide limits. Sapwood containg hut little resin (1 to 4 per cent), even in those trees in which
the heartwood contains ahundance. lu the Lheartwood the resin forms from 5 to 24 per cent of the
dry weight (of which about one sixth is turpentine), and cau not be removed by bleeding, so that
its quantity remains unaficeted by the process.

Bled timber, then, is as useful for all purposes as unbled.

USE OF THE WOOD.

In its use the wood of all four speecies is much alike. The coarse-grained, heavy, resinous
form.s are especially suited for titnbers and dimension stuff; while the fiue grained wood, whatever
species it may helong to, is used for 4 great variety of purposes.

At present distiuetiou is but rarely made in the species and in their use; all four species are
used much alike, although differeutiation is very desirahle ou acrount of the ditference iu quality.
F_ormerly these pines, except for local use, were mostly ecnt or hewu into timhers, but especially
since .the use of dry kilns has become general and the simple oil finish has displaced the unsightly
Pammting and *grainiug® of wood, Southern pine is cut into every form and grade of luniher.
Nevertheless, a large proportion of the total cnt is still heing sawed to order in sizes above 6
by 6 inches and lengtls ahove 20 feet for timhers, for which the Longleaf and Cuhan Pine furrish

i(_ieal material. The resinous condition of these two pines make them also desirahle for railway
ties of lasting quality.
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Since the custom of painting and graining woodwork has given way to natural grain with oil
finish, the wood of these hard pines is becoming very pepular for inside finish.

Kiln-drying is successfully practiced with all four species, hut especially with the Shortleaf
and Lohlolly pines which, if not artificially seasoned, are liahle to ¢‘hlue.” The woed can he dried
withount great injnry at high temperatures,

RATE OF GROWTH.

The species naturally develop somewhat differently, according to the soil conditions in which
they occur. Withont going into a detailed discnssion, which will he fonnd in the hody of this
work under each species, a4 comparison of the ratc of growth of the four species, hased on a large
numher of measurements, gave, for average trees aiud average conditions, the results shown in the
accompanying diagrams (figs. 5 to 7), which permit the determination of the rate of growth at
differcnt periods of their life.
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From these it appears that the Cuhan Pine is hy far the most rapid grower, while the Longleaf
Pine, which usually grows associated with the former, is thc slowest, Lohlolly and Shortleaf
occupying a position hetween the two.

The Longleaf shows for the first five to seven years hardly any development in leight and
hegins then to grow rapidly and eveuly to the fiftieth or seventieth year, and even after that
period, though the rate is somewhat diminished, progresses evenly and steadily, giving to the
height carve a smooth and persistent character.

The diameter growth shows the same even and persistent progress trom the start, and the
voluihe growth also progresses evenly after the rapid height-growth rate is passed at seventy years.

The Cnhan Pine ceases in its maximum rate of lcight growth at thirty years, starts with its
diameter growth at ahout the rate of the Lohlolly, hut after the tweunty-fifth year leaves the latter
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behind for the next twenty-five to thirty years, then proceeds at about the same rate, but persisting
longer than the Loblolly. .t the age of fifty years the Caban Pine with 46 cubic feet has made
nearly twice the amount of the Loblolly #and more than four times that of the Longleaf, bitt at one
hundred years the difference is reduced, being then 115, 90, and 55 eubic feet, respectively, for the
three species.

Both Loblolly aud Shortleaf I’ine reach their maximum growth sooner than the other two
species.  While these still sbow a persistently ascending line at one hundred and twenty to oue
Landred and forty years. the rate of growth inthe Loblolly shows a decline after the one bundredth
year, and the Shortleaf has done its best by the eightieth year. These facts give indicatious as to
the rotation nnder which these various species may be managed,
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F1a_8.—Diagram showing comparative progress of diameter growth in nverage trecs.

Asg stated before, the growth of trees, especially in the virgin forest, is gnite variable even for
the same species and same soil eonditious; an average, thercfore, like the one preseuted in the
diagrams, however perfect, eould apply only when large numbers are considered. Thus there are
fast-growing trees of Longleaf and slow-growing of Cnban or Loblolly Pine, Yet the diagrams
will fairly well represent the average growth, with the possible exeeption of the Cuban Pine, for
whieh the number of measurements was too small to furnish reliable data.

STATISTICS AND CONCLUSIONS.

The greatest difficulty Dr. Mohr has found is in the statistieal portions of his work. To deter-
mine the amounts of remainiug timber supplies of the various speeies is almost an impossibility
without a very elaborate and laborious canvass, which, to be sure, it would appear our duty to
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undertake, but for which the means at the disposal of the Division of Forestry have never been
sufficient. Even the amount of annual consumption can only be approximated, partly because
tbe specics are not always kept separate and partiy because information is not always readily
given by the operators or shippers.

The statistics for Longleaf I’ine can be more nearly approximated, for the majority of the mills
engaged in its exploitation ent hardly any other timber: moreover, its geographical limits arc more
clearly defined, so that even the area of rewmaining supplies is not entirely beyond our ken.

When it comes to using such statistics for a prognostication as regards available supplies,
another difficulty arises in the change of standards of material recognized as marketable and the
change of demand or use, and hence consnmption, of any of the varicties. DBnt we can now safely
assume that the standard of size and quality, which was high when the censns figures of 1580 were
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F1ra.7.—Dingram showing comparattve progreas of volumo growth iu average trees,

estimated and hence made them appcar below the trath, has now suuk nearly to the lowest level,
any stick that can be placed on the mill down to 10-inch and S.inch being fit naterial. Thero is
also no danger of any reduction in the cut for any rcason cxcept a temporary one due to such
general business depression as that experienced thronghout the last two years. Increase of
consumption of Southern timber is bound to follow the imminent exhaustion of tho pine swpplies
ol the North. And with the cxception of Pacific Const timbers, which,owing to their great
distance, lave so far made but little competition in Eastern markets, no new undiscovered timber
resourco will influence the cut of Seouthern pine,

Venturing on the busis of the meager data fnrnished in this publication to make a guess at
the probable supply and demand, we may with due reserve stato that the amount of pine timber
ready for lumber manufacture standing in the South can uot be above 250,000,000,000 feet, and
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more likely will fall far helow 200,000,000,000 feet, while the figure for present and lowest future
anmul consnmption may be approximated at near 7,000,000,000 feet, hoard measure.!

There is nobody wlo knows or can know the actual coudition of supplies, and whoever has an
opinion on the snbject will have to bring at least as good a hasis or a hetter one for such opinion
than the datu furnished in the following mouographs,

There is no attempt to predict from the foregoing fignres the ahsolute exhaustion of the pino
snpplies of the Soutl within forty or fifty years, although such a result would appear not nnlikely.
Competition of other timbers, and substitntes for the use of wood (whicl, to be sure, never in the
history of the world have rednced wood consumption), and especinlly changes i1 present methods
of exploitation, muy lengthen ont supplies for u short time; or, if we hegin rational forestry now,
these torests may be kept a sonrce ot continuons supplies, even though reduced.

Thase who rely upon the spontaueous natural reproduction of these pines to fill the gaps made
in the virgin timber will do well to read the chapters on natural reproduction and the incidental
remarks regarding the conditions for renewal and the appearance of the aftergrowth; or, hetter,
tramp through the vast region of culled pine woods aud observe what the basis of their reliance
is, u» the writer of these monographs hus done through forty years of lis life, 1f, in addition,
they =tudy tlie chapters on conditions of developuient, they will realize that the Longleaf Pine is
bound to disappear largely even hy the regious where it reigned snpreme; that the Cuban Pine, no
despicable snbstitute, will tuke its place in the lower pine helt, if allowed to propagate at all; but
on large barut areas the arowth of serubhy oaks and brush will forevor exclude this species which
eminenutly needs light,  Loblolly and Shortleaf, better fitted for warfare with other species, will do
muel in their respective labitats to recuperate, except in the mixed torest, where they are culled
and the hard woods are left to shade out the aftergrowth; or where the continnous conflagrations
liave destrayed themold and aftergrowth and given over the soil to serubby hrushgrowth, which
for siges will either prevent the gradual return of the pines or impede their renewal and growth.
Considering that the timber on which wonow rely and on which we base our standards comes from
trees wsiully from one hundred and fifty to two hundred years or more old, and that noue of these
pines nuikes respectable timber in less thuu from sixty to oue lumdred and twenty-five years, the
necessity of timely attention to their renewal is further emphasized.

The owners of timber land and the operators of mills are the only people who can improve
these conditions, and this by a more rational treatment of thicir property. If they can be made to
realize now that what they own and hold as a temporary speculation will, in a short time, when
supplies huve visibly decreased, become a first-class investment, and, by its revenues, become a
greater source of wealth under competent management with a view to reproduction than that which
they huve derived from it hy the mere robbing of the old timher, they might take steps at least
against the mimecessary damage done to it Ly fire and cattle. Permauncncy and continuity of
ownership appear to be the first condition to insure such results, and therefore corporations which
are not of un ephemeral character and men of large wealth aro most desirahlo forcst owners,

The monographs here presented will, it s hoped, aid in this realization, and tho information
regarding the conditions of development of tho different species will furnish suggestions as to the
forest management which, modified aceording to local conditions and economic cousiderations, may
be employed to secure the perpetuity of thc Southern pineries.

B. E, FErRNOW.
Wasmnagron, D. C., June 3, 1896,

! The cntire regiou withiu which these pines occur in merchangable condition comprises about 230,000 square miles
or, in rouwl nuwbers, 117,000,000 acres; for land in furws, ete., 10,000,000 acres must be dedueted, and allowing as much
as two-thirds of the remainder as reprasenting pine lands (the other to hardwoods), we wonld have about 90,000,000
acres on whick pine may oreur. An average growtl of 3,000 feet por nere, an extravagant figure when referred to

such au area, would make the possible stand 270,000,000,000 feet, provided 1t was in virgin condition and not mostly
culled or cat.
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THE LONGLEAIRF PINE.
(inus palustris Miller.)

Synonyms: Pinus palustris Miller, Gard. Dict.,ed. 8, No. 14 (1768).
Pinus lutea Walter, FL. Car,, 237 (1788).
Pinus australis Michanx f., Hist. Arb. Am.,i. 64, t. 6 (1810).
Pinug serotina Hort, Cf. Bon Jard. 976 (1837) ex Antoine, Conif.,23 (1840-47), not Michx, (1803).
Pinus Palmiensis Fr. Gard. ex Gordon, Pinetum,ed. 1, Suppl., 63 (1862),
Pinus Palmieri Manetti ex Gord., 1. c. (1862).

LOCAL OR COMMON NAMES.
Longleaved Pine (Del.,, N. C., 8. C., Ga., Ala., Fla., Miss., Pitch Pine (Atlantie region).

La., Tex.). Longleaved Yeflow Pine (Atlantic region.)
Southern Pine (N. C., Ala,, Miss,, La.). Longleaved Pitch Pine (Atlantic region).
Yellow Pine (Del., N. C., 8.C., Ala., Fla., La., Tex.). Long-straw Pine (Atlantic region).
Turpentine Pine (N.C.}. North Carelina Pitch Pine (Va., N. C.).
Rosemary Piue (N.C.). Georgia Yellow Pine (Atlantic region).
Brown Pine {(Tenn,), Georgia Pine (genernl).

Hard Pine (Ala., Miss., La.). Georgia Heart Pine (general).

(Georgia Pine (Del.). Georgia Longleaved Pine (Atlantic region).
Fut Pine (Sonthern States). Georgia Pitch Pino (Atlantic region).
Southern Yellew Pine (general). Florida Yellow Pine (Atlantic region).
Southern Hard Fine (generzl). Florida Pine (Atlantic region).

Southern Heart Pine (general). Florida Longleaved Pine (Atlantic region).
Southern Piteh Pine (goneral). Texas Yellow Pine (Atlantic region).

Heart Pine (N. C. and Sonthern Atlantic region). Texas Longleaved Pine (Atlantic region).
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THE LONGLEAF PINE.

By CrarLes Mong, Ph, D.

INTRODUCTORY.

The Longleaf Pine is the tree of widest distribution and of greatest comwmereial importance
in the Southern Atlantic forest region of eastern North Ameriea, covering, with searcely any
interruption, areas to be measured hy tens of thousands of square miles and furnishing useful
material.

Tle timber wealth of the forests of Longleaf Pine, much of which is still nntonehed, has given
rise to indnstries whieh involve the ontlay of vast capital and an extensive employment of labor,
thus closely affecting the prosperity of a large part of the Southern Sfates as well as the indus-
trial and commercial interests of the whole conntry.

With the impending exhanstion of the pine forests of the North, the lumber interests of the
country are steadily tending to center in the South, attraeted chiefly by the forests of Longleaf Pine.

The Old World, which has heretofore depended almost entirely upon the pinc forests of Canada
and of the Northern United States for timber for heavy eonstruction, is already importing a large
amount of hewn and sawn square timber and of lumber from the Southern pine forests. Most of
the lumber nsed for ordinary building purposes in the West Indies, on the eoast of Mezxieo, and
in many of the States of South America is furnished hy the mills situated in the Longleat Pine
region. The unprecedented increase, during the last quarter of a century, of the popnlation in
the timberless regious of the far West, as well as in the eountry at large,enormously auginents
the drafts made upon these forests, threatening their eventnal exhaustion and nltimate destruc-
tion unless measures are taken by whieh these supplies may be perpetuated. The solution of the
difficnlt problem of devising such measnres can come only as a result of n study of the life history
of the Longleaf Pine, of the conditious required for its growth and hest development, of the laws
regulating its distribution, and of the possibilities for its natural or artifieial restoratiou,

HISTORICAL.

) The economic importance of the Longleaf Pinc was well reeognized in early times. Bartram,’
in tie year 1777, in his wandorings along the western shore of Molilo Bay, had his attontioun
attracted hy three very large iron pots, or kettles, each with a eapacity of several hundred gallons,
near tho remains of an old fort or settlement, which he was informed were used for the purpose of
hm]mg down the tuar to pitch, there heing vast forests of pine in the vieinity of this plaee. “In
Carolina,” this writer proceeds, “the inhabitants pursue a different mnethod. When they are going
T,o make pitch they dig large Lioles in the ground, whieh they line with a thiek ecat of good elay,
futo which they conduet a sufficient quantity of tar and sot it on fire, suffering it to hurn and
evaporate for some time, in order to convert it into pitch, and when eool, pnt it into barrels until
they have consumed all the tar and made a snfficient quantity of piteh for their purposes.”
Humphrey Marshall, ono of the earliest writers on North Amcrican forest trees,’ wentions
the Longleaf Pine undor the name of the “largest three-leaved marsh pine, as neeounted equal to
any for its resinous produets.” In North Carolina crude resin, tar, and pitel figured as important
and valnable exports during the later colonial times. During the period from 1766 to 1769, $130,000

! Bartram’s Travels throngh North and Sonth Carolina. Thiladelphia, 1791.
“Humpbry Marshall: ‘“Arbustrum Americanum,” or the American Grove., Philadelphia, 1785.
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worth of these stores were exported yearly; among them were 88,111 barrels of crude resin, valued
at $11,244.85. F. A. Michanx, in his travels east of the Alleghany Monntains, speaking of the
low country of the Carolinas, says:' “Seven-tenths is covercd with pine of one species, Pinus
palustris, which, as the soil is drier and lighter, grows loftier; these pines, encumbered with very
few branches and which split even, are preferred to other trees for building fences on plantations.”
In his subsequent work Michanx gives for the first time an accnrate and detailed account of the
products of this tree and their indnstrial and commercial importance, as well as of its distribntion
and a description of its specific characters.”

NoTE.—In sketching the topograpbical features of those regions of the Longleaf Pine forests, which did not come
under the personal observation of the writer, the physiographical descriptious of the Cotton States on the Atlantic
Coast and the Gulf region published in Professor Hilgard's report .on cotton production in the fifth and sixth
volumes of the Census of 1880 were freely drawn upon, and these reports were also consnlted, together with TableVII,
in the statistice published in tbe censns report on productions of agrieulture in the computation of forest areas.

In the statements of the amount of Longleaf Pine standing in the several States in 1880 and of the cut duriug
the sume year, the figures given in Prof. Charles S. Sargent's report, Vol. 1X of the Tenth Censue, were introduced,
and for tbose which relate to Alabama and Mississippi the writer is mostly respousible. No efforts have heen spared
to arrive at a correct estitnate of the total amount aud valne of square timber, Inmber, and naval stores produced
during the decade ending with tbe year 1890 aud during the business year 1893, in order to place in a proper light
the economic iinportance of the tree and its bearings upon the industrial nnd commercial interests of tbe country,
and also to sbow the rapid increase of the industries depending direetly npon tbe resonrces of this tree. The state-
ments given are, however, of necessity only approximations falling below the limits of truth, as it was impossible to
pscertain with any degree of accuracy the guantities cntering into bome consumption. Thus a factor of no little
importance had to be neglected.

The thauks of tbe writer are due to the gentlemen who kindly assisted him by their prompt replies to his
inquiries in his search for information, and who in other ways have afforded him aid.

GEOGRAFPHICAL DISTRIBUTION.

The Longleaf Pine is principally confined to a belt ahout 125 miles in width in the lower
parts of the Southern States which border upon the Atlantic and tho Gnlf shores, The northern
limit of the treo is found on the coast near the sonthern bonndary of Virginia below Norfolk,
north latitude 362 30/, From here the forests of the Longleaf I’ine extend sonthiward along the
coast region to Cape Canaveral, across the peninsula of Florida a short distance south of Tampa
Bay, westward along the Gulf Coast to the uplands which border upon the allnvial deposits of
the Mississippi. West of that river forests of this spccies continue to the Trinity River in Texas;
in that State its northern limit is found to reach hardly 32° north latitude, while in Louisiana and
Misgisgippi it extends hardly more than half a degree farther north, and in Alahama under 34° 30
tho tree is fonnd to ascend the estreme southern spurs of the Appalachian chain to an altitnde of
between 1, 500 and 2, 000 fect. Thus the area of thedistribution of the Longleaf Pine extenis from
76° to 96° west longitude and from 26° 30/ to 36° 30/ north latitnde. (See 'l 11L)

With refercnee to the distribntion of this species as depending upon geological formation, it
may he said that its forests are chiefly confined to the sandy and gravelly deposits designated by
Professor Llilgard as the orange sand, or Lafayette strata of Post- Tertiary formation, which of late
isregarded as the most recent member of the Tertiary formation. Thesesiliceonssands and pebbles,
which to such vast extent cover the lower part of tho Southern States and formn also more or less
tho covering of the surface thronghout the older Tertiary rogion, offer the physical couditions most
suitable to the growth of this tree.

CHARAOTERISTIOS OF DISTRIBUTION 1IN DIFFERENT REGIONS.

This great maritime pine belt cast of the Mississippi River presents such differences in
topographical features and snch «diversity of physical and mechanical conditions of the soil as to
permit a distinction of three divisions going from the coast to the interior:

1. The coastal plain, or low pine harrens within the tide-water region, extends from the seashore
inland for a distance of from 10 to 30 miles and over. The forests of the Longleaf Pine which

'Mémeire sur la naturalisation des arbres forestiers del'Awmerigue septentriouale, hy F. A. Michanx. Puris, 1805,
2F. A. Michaux, Histoire des Arbres forestiers de 1'Amer., Sept. Paris, 1810-1813, Englieb translation, Phila-
delphin Edition, 1859, Yol. III, p. 106 et seq.
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acenpy the poorly drained grassy flats of the plain are very open, intersected by numerous inlets
of” the sea and by brackish marsbes. They are also interrupted by swamps densely covered with
Cypress,\White Cedar, White and Red Bay, Water Oak, Live Oak, Magnolia, Tupelo Gnm, and Blaek
Gum and again by grassy savannas of greater ov less extent.  On the higher Ievel, or what might
be called the first terrace, with its better drained and more loamy soil, the Longleaf Pine once
prevailed, but almost everywhere in the coastal plain the original timnber has becn removed by
man and replaced by the Loblolly 1'ine and the Cubau Pine.

2. The rolling pine lands, pine hills, or pine barrens proper are the true home of the Long-
Lear Pine.  On the Atlautic Coast these uplands rise to hills over 600 feet in height, while iu the
Gulf vegion they formm broad, gentle undnlations rarely exeeeding an elevation of 300 feet. Thus
spreading out in extensive table lands, these hills are covered exclusively with the forests of thix
tree for many hnndreds of square miles without interruption. Here it reigns supreme. The
monotony of the pine forests on these table lands is unbroken.

3. The npper division, or region of mixed growth. With the appearance of the strata of the
Tertiary formation in the npper part of the pine belt, the pure forests of the Longleaf Iine are con-
fined to the ridges capped by the drifted sands and pebbles and to the roeky heigbts of silieeous
chert, alternating with open woods of oak (prineipally Post Qalk), which occupy the ricber lands of
the caleareous loams and marls, However, where these loams and marls, rich in plant food,
mingle with the drvifted soils, we find again the Longleaf Iine, but associated with broad-leaved
trees and with the Loblolly and Shortleaf Pine. Here tbe Longleaf Pine attains a larger size and
the number of trees of maximom growth per acre is found almost double that on tbe lower
division,

TIMBER REGIONS—SUPPLY AND PRODUCTION,

The forests of Longleaf Piue can be conveniently discnssed by referring to the following geo-
graphical and limited areas:

The Atlantic pine region;

The maritime pinc belt of the eastern Gulf States;

The central pine belt of Alabama;

The forests of Lougleaf Pine of north Alabama (Coosa basin, ete.};

The regions of Lougleaf 'ine west of the Mississippi River.

THE ATLANTIC PINE REGION.

The Atlantic pine region in its extent from the sonthern froutier of eastern Virginia to the
Peniusnli of Florida cinbraces the oldest and most populous States of tbe Longleaf Pine district,
and here the forests huve suffered most severcly by luimbering, the production of naval stores,tand
elearing for purposes of agriculture. )

Virginia.—The forests of the Longleaf Pine ou the southeastern border of Virginia bave almost
entirely disappeared, and are, to a great extent, replaced by a second growth of Loblolly Pine.

_ North Carolina,—In North Carolina the area over which this tree once prevailed 1ay be
estimated at from 14,000 to 15,000 square miles, leaving ont of calculation the eoastal plain with its
extensive swamps, wide estnaries, and numerous inlets. Irow the northern frontier of the State
southward, some distance beyond the Neuse River, in the agrieultural district, the forest growth
on the level or but slightly undulating pine land is of a mixed character, the Longleaf species being
largely superseded by the Loblolly Pine, together with widcly scattered Shortleaf Pine and decid-
uns trees—White Oak, Red Oak, Post Oak, Black Oak, and wore varely Mockernnt and Pignut
Hickory, and Dogwood. In this seetion the Inmbering interests are ehiefly dependent upon the
Loblolly Piue (Pinus tauda), better known to the inhabitants as the Shortstraw, or Shortleaf Pine
(not to be confounded with the true Shortleaf Pine). The forests of Longleaf Pine begin at Bogue
Tnlet, extend along the eoast to the southern boundary of the State, aud inland for a distanece
varyiug between 50 and 135 miles.

The highly siliceons soil of these pine barrens offers but little indncement for its cultivation;
the inhabitants, therefore, from the earliest time of the settlement of the State have chicfly been
engaged in pursnits based on the produets of the pine forests. Here the productiou of naval
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stores was first carried on; rosin, tar, and piteh figured in early colonial times among the most
important articles of export. Inconsegnence, the forests of the Longleaf Pine have been, with bnt
slight exceptions, invaded by turpentine orcharding, and at the present time by far the greater
part of the timber staudiug has been tapped for its resin. The forests of the Longleaf Pine in this
State cover the largest area in the basin of Cape Fear River, with Wilmington the main port of
export for their products. The export from this port had inereased froin 21,000,000 feet of lumber
in 1880, to nearly 40,000,000 annually, on the average, for the years 1857 to 1891.

The forests of the Longleaf Pine on the banks of the Neuse River. in Johnston County and in
Wayne County, ure almost exhausted; less than 40 per cent of the timber sawn at Goldsboro
and Dover is Longleaf Pine timber from that sectiou, aud is invarvinbly bled. A considerable
number of the trees from the old turpentine orehards, with the excoriated surface of the trunk
(“chip™) over 25 feet in length and bled again after a lapsc of years, show that they have been
worked for their resin for twenty to twenty-four years in suecession, and after a longer or shorter
period of rest have been subjected to the same treatment coutinually for the same number of years.
Suchold martyrs of the turpentine orchard are unfit for lumber, but, impregnated as they are with
resin, are used for piling and for posts of great durability.

East of the Neuse River, from the upper part of Johuston County, in an almost southern
dircetion to Newbern, no Longleaf Pine has been observed. Single trees of the Shortleaf Pine
(I’inus echinata) have been found scattered among the growth of decidnous trecs which cover the
ridges between the Trent and Neuse rivers, and isolated tracts of o few acres of the Longleaf species
are met with in the low flats of the same scetion, which were in 1594 nlmost exclusively occupied
by the Loblolly Pine.

Asreported for the Tenth Census, the amouut of Longleaf Pine standing in North Carolina at
thie beginning of the census yeuar was estilnated to be 5,229,000,000 feet, board measure. No reliable
information could be obtained as to the amount of timber cut since 1880, consegnently no data are
at hand from which to compute the amount now stauding. The ent for the year 1880 is given in
the ceusus report at 103,400,000 feet, board measnre. In 1890, eighteen niills were ennmerated as
engaged in sawing exclusively Longleaf Pine timber, aliiost all situaied in the basin of Cape Fear
River, with a daily aggregate capacity of 475,000 feet, board.-measnre. Such capacity would point
to an annual eut of at least 5,000,000 feet, board measnre.

Statement of the shipments of naral stoves from Wilmington, N. ¢,

[From J. L. Cantwell, secretary Wilmington Produce Exchange.]

Sniri 5 |
- Spirits of tur s Crude resin
Pnag i L protine, Rosin. lor tlzrpentme.‘l Tary
- = | i
Casks. Barrela. Barrels. | Barrels.
125, 585 663,967 ..ol .. et oo
§0. 000 450, 009 2,323 ' e,
98, 376 425, 025 3,188 56.113
87, 050 483, 432 31, 066 75, 544
78, 078 434, 37 45, 966 85, 230
71, 145 310, 808 ! 35, 20 70, 530
63, 580 24, 842 | 23, $62 61, 195
71,942 381, 335 ¢ 21, 672 68, 143
63, 437 248, 51G 18, 171 63, 163
69, GG8 361, 827 19, 082 08, Bb6
70, 289 503" e - 71, 4y
67, 480 349, 500 16, 900 83, Teu
59, 283 287, 200 15, 500 67, 800
58, 338 274, 800 15, 500 70, 500
46, 036 189, 900 | 0, 400 45, 500
Total o 1,111,155 | 5,560,051 | 263, 026 863, 323
e B e e e £10, 000,000 |  $10, 000, 000 I $301. 500 | §1.190. 000

Total value, $30,500,000.

Statement of shipments of lumber to foreign and domentic ports from Wilmingfon, N, C.

— Feet, board . Feet, board Feet, board
Year. ’ measure, I Year. | measure. BECABUTE.
B ! .
21, 000, 000 36, 000, 00 40, 066, 000
45, 498, 450 39, 500, 000 29, 580, 160
40, 291, 146 41, 000, 000 25, 874, 331
35, 465, 000 36. 880, 000 30, 585, 930
30, 0U0, 000 ‘ 40, 289, 000 35,353, 412
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South Carolina.—The forests of Longleaf Iine in this State follow more closely the eoast line,
with an extension inland averaging 100 wiles. The lower parts of the pine belt, or the Savannah
region, 15 low and fiat, rising but slowly ahove the brackish marshes aud alluvial lands bordering
the =en. Traversed by eight Jarge rivers with wide estuaries and bordered hy extensive swamps
of Uy press, Magnolia, 1led and White Bay, Laurel Oak, etc., its area lias been estimated to be 7,000
~puare miles, 4,500 square miles of which are oecupied by swamp lands, including the grassy
nunshes on the coast. In the low, perfectly level pine barreuns, with  soil of fine, compacted,
almost impervious sand, eovered with the Saw Palinetto, the Pond Pine, and a stunted growth of
the Cuban and Loblolly Pine, the Longleaf I’ine is rarely seen,and always of dwarfed growth. In
the fat woods bordering the alluvial swamnps, heavily timbered with Loblolly ard Cuban Pine, the
Longleaf Pine makes its appearance more frequently, and finally prevails alinost exelusively on
the hroad, dry, saudy ridges, associated with the Barren or Turkey Oak (Quercus catesher), stunted
Spanish Oak, and Upland Willow Oak ({Quercus cinerea), trces of smaller size forming the under-
siowth. The timber growth ou these ridges is rather open aund of good quality. As has been
observed near Ridgeland, in the counties of Beaufort and Hampton, the forests have to a large
extent given way to the plow, and along the railroads they bave been destroyed by turpentiue
orcharding. Upon 1 acre, representing fairly the original timber growth of the forests ou these
ridues, 48 trecs of a diameter of from 12 to 24 inches at breast high, with a height of from 50 to 110
fret, were fomd.  Of these, 4 yielded sticks of clear timber averaging 45 feet in length with mean
dianieter of 18 inches, eqnal to 2,000 feet, board measure, of first-class Inmber. These trees varied .
in age from 136 to 145 years; 8 trees yiclded sticks of timber freo from limbs 40 feet in length
with mean diameter of 17 inches, eqnal to 3,200 feet, hoard measure, age on the average 140 years;
12 trees yielded 35 feet length of clear timber with mean diameter of 16 inehes, equal to 3,600
feat of merchantable lumber, age from 130 to 136 years; 8 trees averaged 12 inches mean diameter,
length of timber 30 feet, eyual to 950 feet, board measure, age from 110 to 118 years; 4 trees
averaged 10 inches mean diameter, length of clear timber 24 feet, wood sappy throughout, yielding
200 feet of lumber, age from 80 to 85 years.

The total yield of mer¢hantahle Inmber of this acre wonld be 9,950 feet, board measure, repre-
senting the average of the better quality of theso timber lands. Asin the adjoiuing States, the
forests along the railroad lines for a wide distance bave been subjected to turpentine orcharding,
and hut a small percentage of the timber stauding has escaped the ax of the “box” cutter. The
receipts of naval stores at Charlestou duriug the ten years from 1880 to 1890 averaged anuually
57,570 casks (50 gallons to a cask) of spirits of turpentine and 225,920 barrels of rosin, with the
lLurgest receipts in 1880 of 60,000 cusks of spirits of turpentine and 259,940 barrels of rosin, and
{he smallest of 40,253 casks of spirits in 1885, and 149,348 barrels of rosin in 1889,

Tabular statement of the xhipments of naval stores al Charleston, N, C., from the beginning of 1880 tv the olose of the year 1594.

{From the annunl stulements of the compeive of Charleston, ». C., publii hed in the Charloston Courler.*]

= Spints of . - Spirlts of g j
L Year % Qu}-puntinu. Rosin. “ Yeur. tUIl']leutlun. JHITTI
-——1- ! o ¥ S
|
Cashi, Btrrels ‘ (raks. Barrels.
1 G0, 100 259 M0 1 IRRD L 43,127 148, 248
51, .4uti 21,417 o 18%0 49, 242 217, 865
a9, 027 U5R 446 | 101 35, 414 163,816
‘ 45,014 283, 446 || 1802, 25, 009 127, 202
84,207 264,048 || 1803, ... 1 22, 548 121, 624
! 44. 126 218,970 || 1894... ... .oviuunni 14,416 71,420
10, 475 170, 066 | |
52 M9 171,154 |' Total — 678, 537 2, 892, 619
10 253 ‘ 181. 886 Value o.. SIL,B74, 397 | £5,206,714
|

4 The anoual 1¢cvipts on the average equnl the exports,

The rolling pine hills hordering upon the flat woods, or swamps, reach elevations of 130 to
250 feet above the sea, with a width of from 20 to 40 miles, and, as on the pino ridges of the low
pino harrens mentioned hefore, the upland oaks form the spurse undergrowth in tho forests of
Longleaf Pine, Nearly ono-third of tho area (estimated at about 4,500 square miles) has been
opened to cultivation. Theso rolling pine lands rise on their northern horders abrupily to a

range of steep hills over 600 feet ahove sea level, covered with a rather scanty growth of Longleaf
1092—No, 13—3
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Pine among the Shortleaf ’inc aud fine upland oaks, the latter largely prevailing. On the sonth
and west these hills merge into an elevated platean with a loose soil of coarse white sand. Here
the Longleaf Pine is found iu its full perfection and furnishes timber of exeellent quality.! Abont
12 per eent of these pine-clad table-lands are under cultivation, and about 22 per cent of the hills,
with their generous red soil, are covered with a mixed growth of pine and oak; both of these
divisions eover an area of not less than 4,000 square miles.?

* The Longleaf ine timber standing in South Carolina in the census year 1880 was cstimated
at 5,316,000,000 feet, board measnre,” with an aunual cut of 124,000,000 feet.

In 1890 forty nills sawing exclusively Longleaf Pine timber have been reported* with an
aggregate daily eapaeity of about 510,000 feet,taken at the lowest fizure. This wonld indicate
for that year a cut of 68,000,000 feet, board measure, which may also be eonsidered the average
annnal eut for the last fifteen years.

The exports of Inmber from Charleston, the chiet port, have since the year 1880 steadily
inereased, the exeess in 1890 over tlte amonnt in 1880 reaching over 400 per eent, as is exhibited
in the followiug statement:

Statement of lumber exported from (harleston, 8. (., to foreign and domestic ports from the beginning of 1850 te the close
of 1894,

[1noludes considerable Loblolly and Shortleaf Pine.]

| Year Feot, board Yoar Yreet hoard

: o measnre. ) measure,

| 1870-50. - 15,437,000 | 1887-88_... 15,270,000 |

| 1BBO-¥1. 18, 500, 000 |* 1KRR-89 . . 50, 532, 000
1841-82 43,000, OUL | 1889-90 . | G8, 40 000

| IKRI-H4 40,000,000 [ 1890-91.. .. ...l I 61,2, 827

ERCLI=N 35,589, 000 || 1891-82. .. ... o ... | 53,6 o8

| INRL-KS 30, 034 000 || INB2-83_ ... ... _...____........ 6. U, 344
18H5-54 26,800, 000 || 180J-94 ..o oioiiiiial .ao.s 69,140, 431
1886 87 32, 672, 000 i

| | . ;

Georgia—The great pine State of the South, which has given to the Longleaf ’ine the name of
Georgia Pine, by which this lnmber is known the world over, embraces the largest of the Atlantic
pine forests. At a rough estimate, these cover over 19,000 square miles, inclnding the narrow
strip of live-oak lands bordering the seashore. The flut woods and savanuas of tho coast plain are
from 10 to 15 wiles wide. They are almost cntirely stripped of their growth of Lougleaf Pine.

The upland pine forests, the pine harrens proper,or wire-grass region,® embrace over 17,000
square miles. This region forins a vastplain, nearly level except on the north, covered exclusively
with Longleaf Pine. About 20 per vent of these landx have been cleared for enltivation.

Formerly the priucipal sites of tbe Inmhber industry were Darien. Brunswick, and Savannah,
The logs were rafted hudreds of miles down tho Savannah, the Ogeechee, tho Altamaha aud its
large tributaries, the Oconeo and Ocmulgee. A limited quantity is carricd down the Flint and
Chattalioochee rivers to Apalachicola. The railroads, however, supply the mills now to the
largest extent.

The forests of these pine uplands are in quality, and originally in quantity, of their timher
resources equal to any found east of the Mississippi River. The soil is o loose sand, nnderlaid by
a more or less sandy buff-colered or reddish loam. The almost level or gently undulating plain
becomes slightly broken along the water courses, and the forests of Longleaf Pine are interrupted
by wide, swamnpy hottoms which iucloso the stremns and are heavily timbered with the Loblelly
Pine, Cuban Pine, Lanrel Oak, Water Oak, Magnolia, White aud Red Bay, and Cypress. On
the bettor class of thie pine-timber lands the amonnt of marketahle titnher found varies between
3,000 2nd 10,000 feet to the acre, The trees yielding Inmher and square-sawn timnber of the highest

' Kirk Hammond, Census Report, Vol. VI, Cottou production of South Carolina,

¢ Jlammond, 1 ¢.

“Report of Tenth Censns, Vol. IX,

4+ Lnmber Trade Directory, Northwestern Lumberman, Chicago, July, 18390,

“From the so-called wire-grass dristida stricta, the most characteristic plant of the dry, sandy, pine barrens
from western Alabama to the Atlantic coast.
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grade were found to make sticks of from 40 to 45 feet long, perfectly elear of limb knots, and 18 to
22 inches mean diameter, giving from 450 to 750 feet of lumber, witb tho sapwood from 1} to 2
inches wide,

The following measurements of trees from a smnall tract of forest untouched by the ax serve
as a fair average sample of its timber growthb:

Number of tree, Dunnetor, Mean | Lengthof Total ‘ Number nf‘

| breast high | diameter. | tiwmber. height. ringa.
I b . . ) = |
j Inches. | Inches. Feel. Feet. ‘
28 | 22 B 93 250 |
| 22 18 40 106 210
19 15 40 96 | 150
18 ‘ 15 40 | 3 | 138 |
ANETAEE e 214 ‘ 174 41 a7 | '

194 J

Along tho ummerous railroad lines and the navigable streams and their tributaries admitting
of the driving of logs, tbe forests have been completely stripped of their merchantable timber,
and tho denuded areas to a considerablo extent are at preseut uunder cultivation. The magunifi-
cent forests on the Altahama River and between its tributarics, the Ocmulgee and Oconeo rivers,
and als» on the Ogeecliee River, have been practically exhausted and are utterly devastated by
the tapping of the trees for turpentine. In fact, more than two-thirds of all the timber sawn at
present has been bled. The timber from tho turpentine orchards, abandoned for years past, is
being rapidly removed to the mills, and the vast areas occupied by them will, within a short time,
be almost completely deuunded of the Longleaf Pine, its place being taken by serubby oaks, dwarf
hickories, and Persimmon. The timber is transferred to the mills mostly by steam-equippsd
tramroads, aud the produets of the turpentine distilieries in the remoter distriets are hauled
to tbe highways of commerce by ox teams for distances of 12 miles and over.

Considering the removal for their timber of trees far below medium size and during the best
period of their growth, the destimetion of still younger trees by turpentine orcharding, and ot
the young seedlings by fire, the prospect for the future of the lnmber industry and the renewal
of the forests of Longleaf Pine in this region are gloomy., Many of the intelligent men practically
interested in the timber lands of this State aver that the exhanstion of the forests of tho Longleaf
Piue is a qnestion of hnt a short space of time, to be accomyplished hefore another generation has
passed.

The amocunt of timber standiug at the end of the census year 1880 had been computed at
16,778,000,000 feet, board 1neasure, and the cnt at 272,743,000 feet,

From the publication quoted, it appears that in the year 1890 thero were 88 sawniils in opera-
tion in the great pine belt of Georgia, sawing exclusively Longicaf Pine timber, On the basis of
lowest figure= cited, the daily eut at theso establishwents during that year woul@ not fall short of
1,667,000 feet, indicating an animal cat of over 400,000,000 feet,

No statistieal returns of the luinher trade previous to 1884 could be ohtained at Savanuah,
Darien, or Brunswick, The export from the first of these ports averaged about 73,000,000 feet,
buard measnre, a year, showing but slight fluctnation during the period beginning with 1884 to
the close of 1889, when in the subsequent two years the annual average increased to 118,000,000
feet, board measure. The exports from Darien and DBrunswick, averaging 82,000,000 and
85,000,000 feet, respectively, for a sunilar period of time, show also but small differences from ono
vear to anotber. About 30,000,000 to 33,000,000 feet are rafted down the Flint and Chattahoochee
rivers, to be sawn at Apalachicola, With tho spread of the xawmills along the railroad lines in
the upper part of the pine region, the shipments of lumber by rail to distant Nortbern markets
increased steadily, nutil in 1892 it was fonnd that the production of Longleaf Pine lumber shipped
by rail to Nortbhern markets exceesded 60,000,000 feet,




36 TIMBER PINES OF THE sOUTRERN UNITED STAVTES,

Tabular statement of exports of lumber from Savannak, Darien, Brunswick, and St Marys {o foreiyn and dowestic ports
and shipments by railroad to inland markels from 1885-84 to 150.3-54,

Total.

Ravannall | Otherwi-e e )
by 1:0] Flint River. ‘

, 2 0 | = ] ;
Year Savannal. ! Darien. : Brunawick. St. Marys. Railroad. |

Feet, B M.

Fect, B. 3. | Feet,n. 1. |

| Feet, 1. M. | Feet, B. I, ‘ Feet.B. ML
188384 82,100,000 | 90,100,000 | 84,700,000 8, -
188455 60,100,000 | 72,800,000 | 87,500,000 | - S e e i
18886, 68,0, 000 | 53,000,000 | 80,000,000 .- .. ... R e
1888-87. G5, 400, 000 ¢ §0, 000, 000 88, 000,900 . At
1687-84 . 70, 400, 000 | 00,000, 000 58,000,000 ...
18382 78,100,000 | 5,000,000 | 82 000, avo ...
18R9-90 134, 600, 000 70, IO, 0 84,000,000 ...
1R90-91 107, 380, 000 80, 000, VUG 80,000,000 ...

1891-92. 138,300,000 | 85,000,000 80,000,000 . 50.000.000 | 16,900 000 403, 200 000
169993 .. 116,100,000 | 85,000,000 80, 00D, 000 .. .. 50,000,000 | 16,000,000 ... .. ...... 347.000. (1 0
1893-94 77,400,000 |  §5,000,000 | 80, 000, 000 50,000,000 . ... .. 0 0TI Zmxeselng

Total 933, 800, 000 i B33, GU0, 000 ‘ 834, 200, 0u0 17,000, 000 | 150, 000, 000 32 B0d, 000 3%, 000 000 ' .............

This makes a grand total for the ten years euded 1894 of 2,536,000,000 fect, board measnre,
with an aggregate value, at present export rates (811 per 1,000 feet), of at least $31,196,000,

In tbe production of naval stores Georgia takes the lead. By the stautemeuts of the censns
of 1870, only 3,208 casks of spirits of turpentine and 13,840 barrcls of rosin, vitlued at 93,970,
were prodnced dnring that year in the State. In the course of the following ten years this
industry progressed stecadily and rapidly. In 1888 exports from Savannali, at present the
sreatest market in the world for these prodncts, bad increased to 168,000 casks of spirits of
turpentine and 654,000 barrels of rosin, of a tetal value of $3,880,000.

Statemcnt of exports of naval stores from Sarvannol dnring the years 1830-1594.

Spirits of

| spiritaer gl :
Sl Rusin Year

% Year, turpeutine turpentine. Al vall
1
I Casks. I Barrels. I I Casks. Rarrels. !
46,321 221,421 159, 931 577, 990
64, 703 282, 386 ‘ 181,542 | 716,658 |
7% 059 309, B34 106, 227 170, 311
118, 127 430, 548 | 196, 168 758, 448
120.836 5a8, G256 234,986 | 73, 678
121,028 401, 098 | 271 817 1,032, 198
100, §25 424, 490 | 281, 081 937,027
148, 925 566, 932 e ——
188, 534 o, 288 [ Tetal ........ 2,415, 200 U, 637, 830

Valued at $49,401,031.

The highest prices for these stores in Savannah were obtained in 1830, with $19.50 per cask of
50 gallons for spirits of turpentive and %2.25 per barrel of rosin of 280 pounds gross; and the lowest
in 1887-88, with the price of spirits of turpentine at $14.25 per cask aud $1.40 per harrel of rosiu.
On close scrutiny of the prices rnling at Wilmington, for the eleven years after 1880 the price of a
cask of spirits of turpentine averaged $18 and of a barrel of rosin $1.90, lowest grades of the latter
excluded.

Florida.—That part of the State between the Suwanee River and the Atlauntic Coast, as far
sonth as St. Augustine, can be considered as part of the Atlautic pine region, and covers an area
of ahout 4,700 square miles. In the hasin of the St. Jolns River a large part of tho land has
been devoted to the cultivation of the citrams fruits. The priucipal sites of the manufacture of
lumnber in this scetion of tbe State are Ellaville, in Madison Couuty, on the Sawanee River, aud
Jacksonville. The supplies once existiug along the Cedar Keys and Fernandina Railroad are at
preseut well nigh exhausted. South of St. Augustine the Longleaf Pine is less comnmon and in
geucral inferior in size. The timber on the extensive flat woods to the Everglades, covered with
the Saw Pahnetto, is stunted and tbo forests are very opeu, and in the more fertile soils Longleaf
Piueis largely replaced by Cnban Pine. Iu the central section of the peninsula, with its nnmerous
lakes, the Longlcaf Pine is often associnted with the Sand Pine (Pinug clausa), and hard woods
prevail on the upland huinmock lands.

TIIE MARITIME PINE DELT OF TIIE EASTERX GULF REGION.

From the banks of the Suwanee River to the uplinds bordering the alluvial lands of the
Mississippi this pine helt, varying from 90 to 125 miles in width, covers an area roughly estimated
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at a little over 40,000 square miles. It preseuts no material differences from the Atlantie region,
of which it is a direct continuation, being similar to it in both soil and elimate.

This eastern Gulf region 13 nnsnrpassed in the wlvantages it offers for the developmeut of
the industries based ou the prodncts of the pine forext<. 1ts genial elimate throughont the year
peruiits tiie nninterrupted exploitation of its abuudant resources of resinous products and of timber
of the best gquality. The fine harbors and safe roadsteads an the Gnlf Coast nre reached hy navi-
gable rivers, whiell, with their tributaries, cross the lower division in every direction, and give
ready and cheap transportation fo its ports, while great railway lines afford casy eommunication
with mland markets, This vegion thus presents indocements scarcely found elsewhere for the
investiment of capital and labor in the development of the resonrees of its forests,

1t i imposs<ible to arrive at auything like an accurate estimate of the amount of timber
standing at present, or of the riate of its eonsumption, since iu the returns of the anunal lumber
product that needed for iome con<imption has not been ineluded.

Western Florida.—DPlacing the eastern limit of that part of Florida to be considered as
belonging to the Galf pine region at the lower course ot the Suwanee River, the area included
comprises ahout 7,200 snuare miles, exclusive of the swamps and wmarshes of the coast, The
forests of Longleaf Pine form a1 narrow sirip along the course of the Suwanee River aud along
the eoast to the Appalaehicola River, covering about 1,280,000 acres. At their northern limit
they merge into the oak and hickory uplands of middle IFlorida. Along the coast they are sur-
ronnded by marshes amd swamps, rendering themn difficult of access, eonsequently they huve
remained nntodeched. The same may be said of the pine forests hetweeun the Appalachieola and
the Choetawhatchee rivers. These have beeu invaded to some extent along the banks of the
latter river to supply the small wills situated on the bay of tiwe saine name,

The pine lands of western Florida rise slowly above the coastal plain and forin a vast expanse
of sligbtly undulating surface. Those surrounding Perdido, Peusacola, Blaekwater, and Mary
St. Galves Bay, the oldest sites of active lumber indunstry in the Gulf regiou, were stripped of
their valuable timber more than thirty years ago, aud siuce that time have beeu eut over again.

The largest traets of finely timnhered virgin forests of Longleaf Pine are fonnd in the undulating
uplands from the Perdido and Eseawbia rivers along the.Alabama State liue to the banks of tbe
Choctawhatchee River. East of this river, in the same direetion, where the younger Tertiary
strata make their appearance, Longleaf "ine hecomes assoeiated with hard woods, with southern
Spruce Pine added in the valleys. Sinee the opening of the Peusacola and Atlantic Railroad
eonsiderable quantities of sawn square timher find their way to Pensacola from these remoter
forests.

A large portion of the timher supplied to the millg along the coast having beeu derived from
Alabama, it is impossible to arrive at an exact estimate of the produets of the forest of western
Florida.

Statement of export of hewn square timher, sawn squarc {imher, and lumber to foreign and domestio porls from Pensacola,
Fla., from 1879-80 to 1892-93.

[From Hyer 4 Bro.'s anonal circulars. ]

Square aawn
YoarT. Sq‘t]i’:g g;.ewu t(!mher and Total.
v hunber,
Culbie feet. Feet, B. M. eet, B.M.
2,180, 000 174, 000, 000 202, 000, 000
4, 603, 000 209, 998, 000 264, 000, 000
5, 479, 650 1684, 305, 000 230, 000, 000
2,169, 000 188, 100, 000 211, 348, 000
2,031, 000 104, 380, 000 219, 2868, 00U
1, 627, 000 185, 5706, 000 211,131 000
1, 700, 000 21%, 750, 600 228, 5990, 00
1, 036, 000 231, 884, 600 245, 221, 000
1, 283, 000 238, 289, 400 253, 620, 000
1, 574, 000 310, 255, 000 320, 153, 000
£, 3087, 000 276, 587.000 202, 801, 000
1,556, 132 254, 125, 000 271, 728, 800
1, 488, 272 25, 081, 000 204, D58, 700
1,448, 810 252, 808, 000 | 270, 208, 000
T s I 3,534, 352, 300
g | |

Tu the shipmeut of these prodnets in 1885, valued at $2,305,500, there werc 471 vessels engaged,
of 294,595 tons, of which 370 of 93,922 tons cleared for foreign ports.
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During these fourteen years the priee of square timber and Inmber taken in the aggregate
averaged abont $12.50 per 1,000 feet, board measnre. On this basis the value of the mill products
for these parts of the forests of Longleaf Pine amonnted to $3,155,670 a year.

For the past forty years, during which the lands of the peninsnlar part and in middle Florida
Lave passed mmostly imte possession of small proprietors, no naval stores have been prodnced
in this section. In western Florida, however, in proximity to the Lonisville and NasbLville and
Pensacola railroads, large areas have been subjected to the tapping of the trees, and tie forests
close to these railroads having been exhausted, the prodnets of the tnrpentine stills are hanled
for a distance often exceeding 10 iles and find their market mostly at Mobile,

Alabama.—Owing to the diversity in geological conditions and in topographieal features
prevailing in this State, the distribution of the Longleaf Pine presents within its borders
peeuliarities not fonnd elsewhere. It appears in three separate regions—the maritime pine belt,
the central pine belt, and tite pine forests of the Coosa Basin and other ontlying forests in north
Alabama.

The coast pine belt extends trom the Gulf shore inland for a distanee of from 90 to 100 wmiles,
and iias been estimated to eover abont 13,750 square miles, or 8,300,000 acres, ontside of the swamps
and flatwoods of the eoast plain. The latter, perfectly level or rising in gentle swells above the
tidewater marshes, is almost comnpletely stripped of its original timber growth. After its removal
the Longleaf ine has largely been replaced by Cnban DIine.

The rolling pine uplands rise to a height of from 200 to 350 feet above the lowlands of the
coast. In the lower part of this pine Lelt, where the sandy and gravelly deposits of tie latest
tertiary strata prevail, the Longleaf Pine foimms pnre forests, with the exception of the narrow
strips of hardwood timher bordering the water courses. This lower division covers abont 4,250,000
acres. In the extent and quality of their timber resourees these Longleaf Pine forests ean be
considered eqnal to those fonnd in the adjoining parts of Florida and in Mississippi, and
nnsarpassed by those of the most favored sections of the Atlantic pine forest.

The following measnrcments of trees felled near Wallace, Escambia Connty, in collecting
the material for the United States timber tests, will serve to represent fairly the gunality of the
merchantable timber in eonformity witl: the standard in vogne at the mills in 1880, and the relation

of age to growth:
Measuremenin of jrre trees.

!

Lnnglh of

IMameter, | e Dinmeter | Msan dmm
Number of tree. | breast I;E?‘glt i R;:lng:‘ ':" ‘ bolow oter of h::hﬁ;fmc
high. | EILe | P | ¢rown. timber. St ol
i ' = —= e ——
Tuches. Feet, Inches. Inches. Feet.
2 106 216 18 | 22 50
10 m 188 14 16 60
16 | | 183 12| T 15
18 13 106 15 17 50
‘ 19 | 13 | 182 13 w5 30 |
1 AVerage. e 106 m 103 145 17 51 |

At a lnmber camp near Lnmberton, in Washington Connty, 9 timber trees were measured
showing on the average a mean diameter of 17 inches, the elear sticks averaging 40 feet in
length.

Upon 1 aere, selected at random in the nntonehed forests north ot Springhill, Mobile Connty,
very open and free from smaller trees or undergrowth, 16 trees were counted above 16 inches in
diameter at breast high, namely, 2 trees 23 inehes in diameter at Lreast high. estimated length of
timber, 40 feet; 2 trees 20 inches in diameter at breast high, estimated length of timbler, 40 feet;
12 trees 106 to 18 inehes in diauneter at Lreast kigh, estimated length of timibier, 35 feet; which in
the aggregato wonld yield abont 5,000 feet, Loard measnre.

Upon another acre plat of the same qnarter seetion 64 trees above 12 inehes in diameter at
breast high were fonnd ; of these 2 trees measured 20 inehes in diameter at breast high, estimated
length of timber, 40 feet; 26 trees measnred 17 inches in diameter at breast high, estimated length
of timber, 36 feet; 36 trees mneasnred 13 inehes in diameter at breast high, cstimated length of
timber, 24 feet.
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Upon a third plat exceptionally heavily timbered, 45 trees were counted, of which 5 trees
were 25 inches in diameter at hreast high, the clear timher averaging 50 feet in leugtli; 12 trees
2 inches in diameter at breast high, length of timber 50 feet, and 28 trees 16 to 13 incbes in
diameter, average length of timber estimated at 30 feet. Such a stand would indicate a yield of
merchantahle timher of at least 15,000 feet, board measure, to the acre. All over this lower
division boggy tracts are freqnently met with, iu which the sour, black soil is covered with
sphagnum, or hog woss; these support only a few scattered pines. On many of the steepor ridges
the soil is e sand aud the pine growth is small and inferior, heing largely replaced by Barren
Qualk, Sparkleberry, and the evergreen heatber-like shrub Cerafivla cricoides.
lu fhis lower divisiou of the maritime pine belt the manufacture of lumber and the produc-
tivn of navul stores is carried o most actively, These products find fheir outlet chiefly at Mobile,
while more than one-third of the lumber ¢xported from I’ensacola (to the amount of at least 100,
000,000 feet aunually for the past few years) is also derived froin this division. lu the upper half
of the maritime pine belt, with the appearance of the outerops of limestounes and limy marls of the
Lower Tertiary (Eocene) formation, the country becomes more hroken, with steeper hills and wider
valleys, nud a change in the character of the flora takes place, particalarly manifest in the nature
and distribhution of the tree growth. In the fertile valleys aud on the lewer flanks of the hills
hroad-leaved trees, wmostly Post Quk, Black Oak, Mockernut, Bitternut, Pignut, and Magnolia
prevail, interspersed with Shertleaf 1'ine, Lohlolly Pine, and Red Cedar—the Longleaf Pine
occupying sporadic patches of drifted sands and pebhles. On the sterp and frequently wide
ridges capped by these deposits, and on the rugged hills of the buhrstone and flinty cherts this
tree forms the principal growth, and is in the opeunings more ov less associated with broad-leaved
trees. From this commingling of cone-bearing and deciduous trecs and the alternations of pine
forest aud ouk woods, this npper division has heen designated as the region of mixed growth,
which at a rongh estimate can be said to cover about 5,000 square miles,
lu the deep soil of light loam aud strong loamy saunds fhe Lougleat Pine attains i splendid
growth and the numher of large trees on a given area is greater than found in the lower divisiou.
The following measarements of 5 trees felled for test logs fairly represent the average dimensions
of the timher from these lills in the viciuity of Themasville, Clarke County:

Measurements of five trees.

{ i ‘ Dfﬂlllll.".l'l" X —
, hamueler| below nn . ot a.
Number of tree Iiitr:l";: I hreast | erown, or| diameter nll"l;ill:fbtélr "hefghtof
p- high. | {op end |of timber, T tree.
of timber. d
e R = | — | = e o e
Tnehes Inches. | Inchken.  Feel Feet.
202 | 20 15 15 40 108
163 2] 14 17 40 115
ad 210 22 18 19 40 110
t 60 4 19 22 40 111
1 110 17 1.4 15 $0 92
‘ BN - TR — - 171 21.2 154 . 18.2 39 106, 2
.

Many ot the trees of larger size were found affected by wind-shake in the directiou of the
rings of growth (ring-shake), iu many instances impairing greatly the quality ot the tinber. The
forests ou these hills are open, with a comparatively small number of young frees. Upon 1 acre
selected at random 46 trees were comited; of this number were fonnd 4 trees of a diameter of 25
mmeles hreast high, and the length of timber about 40 feet; 10 trees of a diameter ot 22 inches
hreast high, and the length of timber ahout 36 feet; 26 trees of a diameter of 18 inches breast
higl, and the length of timber ahout 30 feet; 6 trees of a diameter of 15 inches breast high, and
the length of timmber about 25 feet.

On the average each one of these trees would yield ahout 400 to 450 feet, hoard neasure. On
another acre 44 trees were found differing in their average dimension bat slightly from the above,
and indicating a yield between 18,000 and 19,000 feet of lumber to the acre. In this upper part of
the coast pine helt lambering and tnrpeutine orcharding have not developed to auy greab extent,
owing to its inaccessibility, However, where raflroads traverse the section, the manufacture of
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lnmber is earried on extensively, the output going to Northern markets. Muel: of the heavy hewn
timber that is exported fromn Mobile and Pensaeola is furnished by this seetion.

In colleeting the-statistics on the lunbering interests in the maritime pine belt of Alabama
the information kindly furnished by firms engaged in the sawmill business or the Ininber trade has
chiefly been relied upon. The annunal production was arrived at by multiplying the average daily
output reported by 200, the assumed vumber of working days of the year. From these data it
appears that during the year 1893 the daily outpnt of the 25 points reported from amonnted in the
aggregate to abont 768,000 feet, or to 192,000,000 feet, board nieasure, for the year. This figure can
be said to represent the average of the anvual production for the past three years. To this amonut,
at a low estimate, 85,000,000 feet of round timber are to be added, cnt in Alabama and sawn in
western Florida, inelnding the hewn square timber shipped from the State to Pensacola, thus
swelling the present annual produetion of lminber and square timber in the maritime pine belt ot
Alabama to a total of abent 277,000,000 feet, board measure. The statement of the annual exports
of these produets from Mobile by water and by rail for the past fourteeu years will aptly illustrate
the steady inerease of the lumbering interests during this period.

Statement of exports of square timber, hewn and sawn, and of lumber shipped from Mobile ta foreign and domestic ports from
the year 1879-51 to the end of the year 1894.

Square Total Inmber |
Year. timber. hewn  Lumber. and square Valae.
and sawn timber. |

| Cubie feet. Feet, B. M. Feet, B. M.
745,000 13,572, 000 22, 525,000 £280, 825

....... 1,725,000 18,161, 000 38, 872, 000 400, 348
_____________ 1 674,000 32,216, 000 51. 350, 000 710,012
.......... .. 1,052,804 24,553,841 46, 588, 100 582, 000
........... 810,714 | 22,251, 000 67, 978,000 801, 699
..... 3,121,794 | 22,256, 000 56, 045, 000 636, 953

2,973,206 21,435,500 | 56,580, 000 588, 148

1 883 250 | 20,346, 000 60, 721, 000 641,215

2,450, 257 29, 257, 000 59 T30, 000 677,804

3, 049, 440 48, 284, 000 100, 000, 000 1,081,828
3, 814, 087 52, 879, 600 111,659,810 . 1 201,934
.................. 3,592, 924 50, 892, OU0 122, 106, 100 1.415, 600
................ 2,072,058 61, 865, 895 141, 783, 700 1. 695, 000
............... L 5 477,008 o, 34, 565 i 162, 666, 700 1, 580. 900
.................................. 4, 147, 825 67,209,745 ' 120. G834, 500 1 250, uig

The first statement of the production of naval steres in Alabama i~ that reported to the census
of 1850, mentioned in that year uas of a value of $17,300. In 1870 the production bad increased
to 8,200 easks of spirits of tuvpentine and 53,175 barrels of rosin, valued at $250,203, In 1873 the
receipts iu the market of Mobile had fully doubled, amounting to nearly 20,000 casks ot spirits of
turpeutine and to from 75,000 to 100,000 barrels of rosin, besides 1,000 barrels of tar and piteh,
of a total value of 750,000, Tho largest produetion was reaehed iu 1875, when the receipts reached
a value of $1,200,000, up to the present only approximated in 1883 with 43,870 casks of spirits of
turpentine and 200,023 barrels of rosiu, valued at $1,109,760. Sinee 1838 a steady decliue in the
reeeipts of these produets has taken plaee, due to the exhaustion of the supplies near the eommer-.
eial highways.

Table of exports of naval stores from Mobile during the period of 1880-1894.

t Rpirita Total Sparita Tatal !
Year. ' tarpen- Raain, e Yea turpeen- Resin. ey \
‘ ﬁ{:’_ valne. . b L value, I
Caske. | Barrels. i ka. Barrele. I
1878-80 2 It} lf)ﬂ.éli}g ce men aee.., 1BB7-BB........ = ::l'.'_?l.lS;g PR, o . '
3 150,818 | .. ........ 1885883 .. .. - 06, 129 ...,
30,947 1"12,438 wl ...... “ 1889-00. .. ... 21, n3y gLOUE . .. ... ..
44,570 .ol 18n0-81 coor 2L GRG B0 B2 $535 690 l
41, r04 . 18901-92. . . g2 172 87,920 458, w2 |
41,913 .|, 1892-93... ... 69,120 355,180
s . 38, 743 I 1883-u4 24 091 | 85, 619 | 453, G536
168687 40, 149 3 ' ’
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THE CENTRAL PINE BELT OF ALABAMA.

The middle portion of the State ix crossed from its eastern boundary nearly to its western,
with a decided northern trend along the western border, by a belt of drifted loamy sands, pebbles,
and light loams covered in the eastern and central parts with an alwost contiunons forest of Long-
leat Pine, interrupted ouly by strips of hard wood which occupy the bottom lands. In its eastern
extent the Longleat’ 'iue becomes associated with uptand oaks, hickories, aud Shortleaf Pine, the
Longleat Pine being eutirely replaced in the northern extension of this belt by the latter species,

This region of gravelly hills, as it is designated in the agricnltural reports,! is 200 wiles in
length, 5 to 35 miles in width, and extends over about 2,000 sqnare miles, In the sections where
the forest consists almost exclusively of Lougleaf Pine the stand of timber is heavy and of fine
quality. Operators claim for these timber lands a yield of from 5,000 to 6,000 fest of nierchantable
timber to the acre, exeluding alt trees under 12 inclies diameter,

Eversiuce the opening of the great railroad lines leading to Northern markets the manufacture
of lTumber in this central pine belt has been carried on with unabated uctivity. In 1830 not less
thau 80,000,000 feet, board measure, were transported by the Louisville amd Nashvillo Railroad
aloue, mostly to the great Northwestern centers of commerce. In 1886 the production declined to
50,000,000 feet. At present most of the older mill sites have been abandoned and a few new oues
established il other localities. Colonel Wadsworth reports 12 mills in operation located along
the Lonisvilto and Nashvilte Railroad, with anr ontput of a little over 40,000,000 feet a year on the
average of the past few years, To this is to be added the production of the few mills ou the Mobile
aud Birmingham Railroad, which will iuerease the present production in the central piuo belt to
about 50,000,000 feet a year,

THE FOREST3 OF LONGLEAF PINE IN NORTUH ALABAMA.

I'orests of Longleat Iine prevail with more or less interruption in the basin of the Coosa River,
principaltty ou the beds of flinty pebbles and light, sandy loam whiclh follow the uppor course of
the river from the base of tho Lookout Mountain range near Gadsden to a short distance beyond
the State line in Tloyd County, Ga., where the Longleaf ine finds its northern limit in about 34°
north latitnde, at an elevation above the sea of about 600 fect. With the reappearance of the
above deposits soutlr of Calhonn County the pine forests extend on the eastern side of the valley
south to Childersburg. On the isolated ridges of old Silurian saudstone (Potsdam), and tho met.
amorphic region adjoining, the Longleaf Pine is scattered and stunted and ascends to an eleva-
tion of nearly 2,000 feet above the sea. ln proximity to the mineral rogion the rugged hills and
mountain sides have been completely deuuded, the pine having been cut for eharcoal to supply the
blast furnaces. In the valleys the forests of Longleaf Pine are of average density and the timber
is considered of excellent quality, particularly in the northern part of the valley in Etowah and
Cherokee counties, On the lower hills the timber is less abundant and somewhat iuferior in size,
The measurements of five trees felled in the hills near Rentroe, Talladega County, can be said to
fairly represent the average quality of this pine timber. The undergrowth in the open forest
covering the low ridges and the narrow valleys is dense, consisting of Blackjack, Spanish Oak,
Piguut, and Bitteruut Hiekory.

Measurements of fire trees.

X ' ) Total
3 | Ripgaon ' IMametrr Mean \ Length of o
[7 Nuber of tree | ﬂtugmp. breast hiph. diamete | timber. | l"‘lﬁ_ll'_';"f
[ — - ‘ ‘ . i
| Inches. | ZInches. Feel. . Feet.
, 5 17 | 12 50 25
Pt 15 21 17 35 85
l b 170 | 2] 18 45 108
215 21 18 45 112
i 206 20 15 5 | ivo
| 178 | 20 ‘ 16 5 | 104

*E. A. Smith: Agricultural Resources of Alabama, Vol. V. Reporta of Geological Survey of Alabamna.
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The extinetion of Longleaf Pine in tbe forests of north Alahama, as far as economic valne is
concerned, appears to be certain. The derse undergrowth of deciduous trees suppresses completely
the second growth of the Longleaf Pine in the elosed forest as well as in the openings. On the
monutain slopes a yonng nine is rarely seen, no tree being left to serve for the future dissemination
of the species, and the few seedlings sporadieally springing up are invariably destroyed hy the
fiving of the herbage one year after another.

The ontpnt of the mills at Gadsden aud tbe mills in Talladega County alovg the Birminghawm
and Atlantic Railroad comnbined appears seareely to exeeed 50,000,000 feet, board ineasure, on the
average per year., A fine forest of Longleaf Pine is fonnd iu Walker Connty, strictly confined
within an isolated npatch of silicions pebbles and sands, said to cover about G0,000 a¢res. Distant
about 10 miles from the nearest railroad this forest bas been bnt slightly invaded, ouly to snpply
a small loeal demand.

Summary statement of shipments of lumber and square timber from chief centers of production in Alabama during the year

1892,

Feet, B. M.

Mobile exports to foreign ports, coastwise, and shipments byrail' . ........ ... ... 143, 800, 000
Estimated ent in Alabam: and sawn in western Florida . ... ... oo coann. 85, 004, 000
Transported by rail, mostly to northern markets*. .. ... . .. . .ol 95, 200, 000
Central pime belt ... . e e emeeaieeecaae e 51, 000, 000
LT T T T 50, Q04 000
LTS e P N 5 A e 425, 000, 000

Mississippi.—¥What has been said of the forests of the maritime pive belt iu Alabama applies in
general to the same region in Mississippi. The coastal plain above the extensive grassy marshes
lining the seashore and the wide estnaries of the streams covers a larger area. being from 10 to 20
miles in width and embraeing, at a rough estimnate, about 728,000 acres of the 16,410 square miles
within the limits of the pine belt. The broad, scareely nereeptible swells, with a soil of sandy
loam and loamy sand, were originally well timbered, the widely spreading depressions with soil of
fine, compacted sand, poorly draived, bearing a sparse aud inferior timber growth. 7The timber
produced on these tlat woods, or “nine meadows,” as they are aptly called in the adjoining seetion
of Alabama, being of slow growth, is hard and of fine graiu, frequently with tie fibers of the younger
wood eontorted and of varied tints of color. This so-called eurled pine is suseeptible of bigh finish
and is much appreciated for fine cahinet work. There is comparatively little valuable timber lett
in this eoastal plain. The remainder serves largely for the naking of charcoal and cord wood for
the New Orleans market.

The rolling pine lands, rising suddenly above the plain, almost exelusively eovered by the Long-
leaf Pine, eover (ronghly estimated) about 7,712,000 aercs, The westeru limits of these forests are
diffienlt to define, numerous outlying tracts being found to extend inte or even beyoud the region
of the loamy hills. Thercgion of mmixed growth, characterizing the upper division of the maritime
pine belt in Alabama, enters the State in the shape of a triangle, with the base along the Alabama
State line fromm Buecatnnna to Landerdale and its apex near Brandon, in Rankin Connty, The
generous soil of the arable lands in this region is mostly under eultivation. The forests of Longleaf
Pine covering the steep bills, rather remote froin the high roads of commerce, have been as yet but
little exploited. Abount 12,000,000 feet, board measure, of lninber are shipped aunually by the
wayv of the Mobile and Ohio Railroad, wmostly to Mobile, from this region of mixed growth.

I'rom the information that eould be obtained, it appears that the cnt of Longleaf Pine timber
in this State on the average for the past thiree years reached between 422,000,000 and 425,000,000
feet.  The chief center of the lnbering indnstry is located above the Pascagonla River, at Seran-
ton and Mosspoint, where it has made great progress during the past thirteen or fourteen years.
In 1830, G0,000,000 feet, board measnre, were shipped to foreign and domestie ports, whieh in the

'Anunsal statement of commerce of Mobile. Mobile Register, September 1, 1892,  Compiled from returos made
1o the Mobile Board of Trade.

¢ Prodnction of mills south of Montgomery, cte.

#Prodnetion ol wills on Louisville and Nashville Raitroad, north of Montgomery to Calera, by Colonel Wads-
worth.

“Production of mills on Southern Railway, north of Selma to Stanton, by M. Hanson.
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vear 1892 had increased to 127,000,000, Comparatively umch larger increase is noticeable in
the shipments by rail to inland markets. By the reports courteously furnished by the auditor of
the Illinois Central Railroad in Chicage, in 1380, 12,000,000 feet, board measure, reached Northern
markets by this line, which in 1838 had risen to 62,000,000, with a falling off in the succeeding
vear to 32,000,000. In 1892 the shipments increased again to 78,240,000, and reached in 1893
131,424,000 feet, board measnre,

With the opening of the New Orleans and Northeastern Railroad, in 1883, the lumbering
industry took an active start in the virgin pineries. In 1892 fourteen mills are on record, with a
daily capacity of not less than 400,000 feet; this amount corresponding fully to the actual output
for 1891 as well as 1892, According to Mr, Rich, of Richburg, in cousequence of the depression
during the year 1893, the ontpnt was reduced abont one-half,

The following table of partinl data regarding annual shipinents, made during the thirteen years
endiug with 1893, from the chiet' centers of produetion shows clearly the constant increase of the
lumbering indnstry since the close of the year 1330:

Tabular statement of limber shupped annnally by water and by rail from the centers of production in Mississippi, 1879-80,

1892-98.
Y Pascagoula Iearl Kaver hd“‘; .”:'Il"“"‘l' ' 1ilipuin Cen-
o2y Rivel Basin. ""'(fn" llil:llll‘:bl:::l © tral Raileoadl.
——a - =
| Feet, B. M. Feet, It M. Feet, 3. M. ' Fret, B. AL
et § 60, U1, 000 35,000,000 ... o 12, 000, 0L
7, 308, 000 35, U0U, DO ... 24, 000, 000
& r 7,839,000 | .. L.eaal . E 38, 000, 000
[ ——i————_— (SRS [ (— =) 80, 000, 000
z . T0,000,000 ..o Ty e 40, 000, 070
................................ (e e o o 62, 000, V00
107 009, 000 36,000,000 | 55, 000, 0U0 52, 0011, 000
119,235,000 ......... ..... (e) 64, 000, VOO
170, 009, 000 35,000,000 0 ... ... ... .....
127, 002. v0g 36,000,000 1 . .......... 78, 240, 000
. LA ST ————— e ] [FES—— (TS S e | — 181, 424, 000

a From 64,000,000 to 90,000,000,

RECAPITULATION FOLR 1891-92.
Pascagonln M o oo . L aiiaiiiiih Ll ieeieeaseeeeseesens 127, 004, 000

Pearl Biver Basin... ... ... . 36,000,000
HInwis Central Railrosd ... ... T8, 004, 010
New Orleans and Northeaslero Railro 60, 000, 000
Mobile aud Ohin Halroad - 12, 000, 004
LT T o) C 20, 000, ¢

b i e Ees Do OIS & & ot o N o SR s o 333, 000, 000

From this amonnt are to be deducted about 18,000,000 feet of lumber received from Mobile to
complete eargoes, and 12,000,000 feet of timber cut on the western frontier of Alabama and finding
an outlet at Pascagonla by the Escatawpa River, leaving a round 300,000,000 fect, hoard measure,
for the eut in Mississippi in 1892, against 108,000,000, the eut reported to the census in 1830,

With the exhaustion of the forests along the Pascagonla and Eseatawpa rivers and a few points
between these streams and the Pearl River, which had beeu accomplished hefore the beginning of
1850 the naval-store industry remained almost dormant in the State until it began to receive a
new start by the opening of the New Orleans and Northeastern Railroad. The produetion of the
distilleries along this road can be said to average abont 15,000 casks of spirits of turpentine and
154000 barrels of rosin annually sinee 1890, whieh are mostly disposed of in the New Orleans
market.

EBastern Louisiana.—Forests of Longleaf Pine cover the upper part of eastern Louisiana to the
extent of about 3,380 square miles. Their western limit might be said to follow the Amite Ri‘ver,
bat can not be elearly defined, siuce tliese forests toward the west pass gradually into the mixed
growth of Shortleat Pine, oaks, and hickories on the uplands which border the hottom lallds_ of
the Mississippt River. Slightly nndnfating flat woods cover fully on‘e-ﬁfbh of tlle‘area, _and, with
a somewbat loamy, porous soil, support a better timber growth than is generally fonnd in the flat
line barreus of the plain. Owing to their proximity to the coast, these forests have !)Gell exten-
sively invaded. The pine hills embrace ahont 1,619,200 aeres.  Their forests have re.ma.med‘a,lmost,
intact, their resmirees having been drawu upoun only aleng the lllinois Central Railroad line and

the tril'utaries of the Pearl River.
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In 1890 seven sawmills were reported, with a daily capacity, in the aggregate, of abont 120,000
feet, board measure. 1t can safely be assumed that their annual ontput would not exceed 13,000,000
feet, board measure. The produects of these nills find their market chiefly at New Orleans. In
former years a considerable quantity of naval stores was produced in St, Tammany Parish, while
at present only a few turpentine orchards are workexl in the upper districts.

THE REGION OF LONGLEAF PINE WEST OF THE MISSISSIPPL.

Tbe importance of the pine forests in the western Gulf region can not be overestimated,
considering the development of the immense timberless area beyond their western limit. The
rapidly increasing population of the Western plains depends chiefly npon them for tbe snpply of
the material needed to build up the homes of civilization.

The forests of the Longleaf Pine west of the Mississippi River, as in regions so far considered,
are geographically limited to the sands and gravels of the latest Tertiary formation. They
make their first appearance in Louisiana above the great alluvial plain in the uplands bordering
the valley of the Ouachita and follow its course for 50 miles, then extend west, skirting Lake
Catahoula and the alluvial lands of the Red River. These pine forests to the north of tbis river
cover an area estimnated at 1,625,000 acres, extending northward for a distance averaging 53
miles. Toward their northern limit the forests pass gradnally into a mixed growtb of deciduons
trees and Shortleaf Pine. In the center of this region tbe pine ridges alternate witb tracts of
White Oak and Hickory. Tending toward tbe Red River, the pure forest of Longleaf Pine which
covers the undnlating uplands is unbroken and has up to tbe present heen bnt slightly invaded
by the ax. On the low hills of this northern divisiou of the pine belt of northwestern Louisiana
the forests are somewhat opeu, aud are composed of trees of the first order as regards their
dimeusions, the well-drained, warm, and deep soil of sandy loam being highly favorahle to their
development. Tbis fact is clearly shown in the following statement of the ages and dimensions of
six trees felled for test logs:

Measurements of six trees.

| p Diameter Total
: Rings on | Diameter Moan Leagth of
‘l Number of tree. stump.  hreasthigh. cl:'?)l:“:\’. dlameter. | timuer. he:%:et-of
Inches. Inches. Inches. Feet. Feet.
270 32 | 22 26 48 123
158 27 20 22 50 127
155 22 18 19 50 122
170 20 15 16 40 17 l
165 17 13 14 35 118
112 b P L 40 07
171 22 17.6 19 I u 17

Upon 1 acre of the same plat, with the timber standing rather above the average, 38 trees
were fonnd. Of these there were 14 of 24 incbes (dameter at breast high, estimated length of
timber, 45 feet; 6 of 19 inches diameter at breast high, estimated length of timher, 40 feet; 9 of
17 inches diameter at breast high, estimated length of timher, 35 feet; 9 of 13 inches diameter at
breast high, estimated length of timber, 30 feet.

In the opiuion of experts, tbe average yield of 1 acre of these pine lands at a fair estimate is
not less than 6,000 feet, board measure.

According to the statements of Mr. Sues, at Levins Station, 56,000,000 feet, board measure,
were shipped, in 1892, from tbe wills of this section.

South of tbe Red River bottom the forests of Longleaf Pine continue unbroken to the Sabine
River and south to the treeless savannas of the coast in Caleasieu Parish, their eastern boundary
parallel with tbe eastern houndary of that parish. Roughly estimated, these forests cover an
area of about 2,668,000 acres. Fromn the marsby lowlauds of the coast to the upper tributaries
of the Calcasien River, np to Hickory and Beckwith creeks, the country is poorly drained, almost
perfectly level, with a highly retentive and somewhat impervious clay subsoil. In consequence,
these pine flats are, for the greater part of the year, more or less covered with water. These
low, wet pine forests were stripped some years ago of all their mercliantable timber, and ouly a
comparatively small number of trees of less than 12 inches in diameter were left standing, On
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these abandoued timber lands a youug pine is rarely seeu, the seeds sbed in tbe fall being apt
to rot in the water-soaked soil, or, if they happen to germinate, the seedlings are drowned during
tbe winter rains. On tbe lands rising gently above tbe flat woods, with tbe ridges still low and
wide and often more or less imperfectly drained, Longleaf Pine is found of an exceedingly fine
growtll. The treesiu the dense forest are tall and sleuder, and tbeir timber is equaled only by
the timber of the same elass growing in the valley of the Neches River, in Texas.

The following measurements of five trees felled for test logs in tbe forests in the upper part
of Calcasieu Parish, between Hiekory and Beekwith creeks, will serve as a fair representation of
tbe timber growth on these low, broad ridges:

Measurements of five {rees.

U s i Diameter Total
Rings on | Dlsmeter Mean Length of
Number of tree. £ | : below . y herght of
\ | stumup.  breasthigh. o — diameter ©  timber =
! fnches. Inches Inches. Feet Feet
23 & 4 50 118
23 16 1 50 | 127
21 14 17| 10 117
19 15 pri 10 e
16 13 14 33 127 |

Upon 1 acre, selected on the back of a low swell which might be said to represent the average
of the timber standing, 44 trees in all were counted. OF these, 3 trees measured 25 inches
diameter at hreast hizh, @il o e whli of wlowr b dvey eaTipabod o 50 g ; ¥ brc oz urewsared ¥
inehes diameter at breast high, with u length of clear timber estimated at 50 feet; 19 trees
measnred 18 inches diameter at breast high, with u length of clear timber estimated at 40 feet;
14 treex wmeasured 14 inches diameter at breast Ligh, with a length of clear timber estimated at
36 feet, corresponding iu the aggregate to somewhat over 13,000 feet, board measure.

Oun amother acre cousidered first class, rather tevel tand, the soil fresh to wet throughout the
year. 72 trees were counted. Of this number, 14 were found 27 juches diameter at breast high,
with an estimated length of timber of 50 feet; 5 were found 24 inehes diameter at breast high, with
all estimated length of timber of 50 feet; 13 were found 23 inches diameter at breast high, with an
estimated length of timber of 50 feet; 8 were found 21 inches diameter at breast high, with
an estimated length of timber of 40 feet; 10 were found 20 inches diameter at breast high, with an
estimated lengtb of timber of 40 feet; 11 were found 18 inehes diameter at breast high, with
an estimated length of timber of 40 feet; 11 were found 18 incbes diameter at breast high, with an
estimated length of timber of 36 fect.

Aeccording to these figures the timber standing on this aere would amount to not less than
35,000 feet, board measure,

The chief site of the lumber industry ot western Louisiana is at Lake Charles, Aeeording
to the information furnished by Mr. George Loek, of Lockport, La., the annual output of the
sawmills in the vieinity of Lake Charles for the years 1892 and 1893 averaged about 154,000,000
feet, board measure, all shipped West and Northwest. It cau be assumed that over one-half of
the lumber sawn at Orange, in Texas, is ent on the eastern banks of the Sabine River, whieh
amouut has to be eredited to the cut of Louisiana.

Summary of the production of Longleaf Pine lumber in the Stute of Louisiang in 1892.

Feot, B. M.
Parishes east of the Mississippi, about.. ... oot iiiiiiieeiaaa 25, 000, 000
Parishes north of the Red River. ... oov oo o e cernaeas 56, 000, 000
To the Sabine RRiver, sawn at Lake Charles ... ... ... ... . ... ioiiiiiiiiaoos 154, 060, 000
Sawn at Orsoge, Tex., eatimated .. . ... .o i i, 40, 000, 000
Total cut in Lewisiana . ... oo oo e e caeaas 2786, 000, 000

Teras.—The forests of Longleaf Pine extend from the Sabine west to the Trinity Ri'ver and
from the grassy savannas of the ecast region north to the eenter of Sabine, San Aungustine, and
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Angelina counties, and inelude an area of about 2,890,000 aeres. In amount and qnality of the
timber these forests are nusurpassed and are only equaled Dy the forest of the adjoiniug region
in Louisiana, Toward their southern borders the eountry, like the piue flats of southwesteru
Louisiana, is perfeetly level and poorly drained, with the soil water-soaked for a greater part of
the year. These flats have beeu almost eompletely stripped of their merchautable timber. North
of Nona the surface rises gradually above the water level in hroad, low swells, and, being underlaid
by strata of stiff loams, is more or less deficieut in drainage. The intervening wide flats are
frequently eovered with dense growth of large shrubs aud small-sized trees, eousisting of
various species of bawthorn (Cratwgus crus-galli, C. riridis, C. mollis, C. berberidifolia), the
Deeciduous Holly (Ilex decidua), Dahoon Holly (Ilex caroliniana), Privet (Adelia acuminata). plane
trees, and magnolias. These impeietrable thickets are eommon, aud often cover many sguare
miles, like the so-ealled Big Thicket in the lower part of Hurdin County, said to be from 10 to 15
miles wide, either way. The growth of Longleaf Pine¢ whieh eovers the geutle, wide swells, is
dense, of fine proportions, and of remnarkably rapid development. The average age of five trees
felled northwest of Nona, 15 to 25 inches in diameter, is but little over one hundred and ftifty
years, as the following measurements sliow:

Measurements of jive trees.

. Total
TRings on | Niamelvr Mean Length of
Humber of tree. stump. (breastlngh [ diameter. timber. heiﬂ’: of
Inches. Inches. | Feet Feet.
240 26 20 40 110
208 prd 12 &0 101
105 18 16 50 113
113 21 18 45 e
94 15 12 40 107 |
AVEIDEO e aemaraemenaenannen 182 I 2 ‘ 17 &5 104 ’

In this region, owing to the direct commuuication of several railroad liues with the great
centers of trade in the North and with the trecless plains of the far West, the manufacture ot
Inmber has made a wonderful progress during the past twelve years. 1n 1580 the cut of Lougleaf
Pine in this State has heen estimated at 66,450,000 feet. From information received from parties
engaged in the lumber business, the cut duriug the year 1892 cuan safely be estimated at 440,000,000
feet. The ceuters of Inmber production are Orange and Beanmmonut, but a great amount is eut at
the mills along the several liues of railway passing throagh this region.

Output of Longleaf Pine lumber in Texas daring the year 1892.

Fecl, B. M.
Orange (inclusive of 40,000,000 of fret derived from Caleasien)............oooooin 45, 000, 000
)3 TR o o D8R o 000 31 o B8 0 3850 2.55.00.00 55,0 0 S o o B8e 05500 0 000 o o RBEH: cooo oo oREE 73, (00, 000
Sabine Valley, Texas and Nerthern Railvoad ... ... ... ool ieaaaias 157, 000, 000
Missouri, {ansas and Texas Railroad .. ..... ... il ceas 143, 000, GO0
Honston, Kunsas and ‘l'exas Railroad . ... ..o i 20, 000, 000
B o e 440, 000, 000

For the renewal of the forests of Longleaf Pine in this region there is as little hope under their
present managenent as in the adjoiuing region in Louisiana. In this ¢old, wet soil the seeds find
but a poor chance for germination, aud the surviving plantlets scon succumb to the same cause.
In the pine flats seedlings are rarely ohserved amoug the tall broom sedge grasses (An'dmpogon)
which, nnder the influence of light and a damp soil, thrive luxuriautly in the at woods denuded
of their timber growth, imparting to them the aspect of waving meadows or savaunas.

PRODUCTS.
VALUE AND UsKS 01 THE WOQOD.

The wood of the Longleaf Pine is hardly smpasscd by any of our timber trees of eeonomic
importance, and is practically unsurpassed by uny member of its own order in the qualities which
are required for purposes of construction, thus taking the first place among its cougeners.
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The timber from the damp flat woods of the coastal plain east of the Mississippi River, with
a soil of ulmost pure, fine, closely compacted sand, is of slow growth and generally of the finest
grain, often exhibiting that irregularity known as ‘“euarly pine.” In the perpetually damp to wet
soil of the pine flats in southwesternt Lounisiana and iu Texas, with a deep retemtive subsoil richer
in nutritive vlements, cansing a better and quicker development of the tree, the wood is of a more
open grain. Owing to the excellent qualities of the wood of Longleaf Pine, its use in the varions
mechanical arts and industries is as exteusive as it is manifold. Its greatest valuc rests in its
adaptability for heavy coustructions—in naval architecture, for masts and spars; in civil engi-
neering, for the building of bridges. viaduets, trestlework, and for supports in the construction of
builiings. Large quantities of long and heavy sticks of square timber sawn or hewn for such
purposes are shipped to the Britisb ports and to the dockyards of the European continent, with a
constantly increasing demand.,

In the building of railroad ears, where great strength and elastieity is needed, the timber
of Lougleaf Pine is preferred to any other. Xor tliis purpose stieks from 36 to 42 feet, 10 Ly 12
inehes, are required, free from blemish.

Enormous quantities of the younger timber of this tree are eut every year to serve for cross-
ties, usced by the railroads not only in the pine regions, but in other parts of the eountry, The
demand for these ties forms a constant and increasing draft upon the forest. The ties delivered
are, on the average, 8§ feet long, 9 inches wide, and 7 inehes thick, and must be all heartwood and
free fron blemish, The trees selected for this purpose are from 15 to 16 inches in diameter, and
preferably only the butt ents are accepted. On an average 10 cross-ties are cut from 1 aere, each
tie representing a log which would make at least 756 superfieial feet of lumber. Sinee sueh a tie,
ready for the roadbed, contains not more than 50 feet, board measure, it will be readily seen what
an enonnous waste results from this practice.

On the damp, sandy traets of the lower Sonth, suel ties will last five or six years, and 3,000
ties are needed for 1 mile of road. Henee, for the eonstruction of the 3,240 miles of railroad
traversing the forest of Longleaf Pine east of the Mississippi River, nearly 10,000,000 ties have
been required, whbich being renewed every six years involves an annual cut of 116,000,000 feet,
board measnre, to which mnst be added the amount exported to otlier regions.

In the Southern States, the West Indies, many places on the eoast of Mexico, and Central and
South Amnerica the lumber of the Longleaf Pine forms the chief, if not the ouly, material in tbe
eonstruction of houses. TFor siinilar purposes considerable quantities are of late years shipped to
lorthern markets, East and West, replaeing in many cases, at least in parts of the buildings, the
lnieber of the White Pine, on account of its inereasing scareity. The fine-grained and “eurly”
varieties of Longleaf Pine lumber, by their beauty and the high polish of which they are suseeptible,
begin, of late years, to take a place among the higher-priced kiuds of wood for ornamental inside
work,

The importance and value of Longleaf Pine lumber as a material for construetions ean not be
better evidenced than by the fact that little less thun 1,500,000,000 feet, hoard measure, or about
one-third of a1l the lumber manufactured in the South, is heing exported from Southern ports aunu-
ally to domestic and foreign ports, besides furnishing almost the only material used at home in the
construction of dwellings and all kinds of buildings. It also supplies material for furniture, as
well as fuel, both in the form of firewood and charcoal, and its exploitation affords the means of
subsistence to thonsands.

Lightinod, —Whenever the sapwood of the tree is laid bare eopious exudation of resin takes
place and the surrounding wood hecomnes charged with it. Thus the wood of the trunks of the
trees tapped for the extraction of their resin soon becomes charged with this along the scarified
surface, and, as with the evaporation of water from the dead woord, the resinification proceeds and
the wood inereases in weight and dnrability. In low, damp places particularly this process takes
place more extensively. This resin-charged woed is termed lightwood. The lightwood timber, con-
sidered very durable when exposed to alternating conditions of moisture and dryness, is much
preferred for posts, ete, Being highly inflammable, it serves for torches and kindling, and henee
its name. Of late years a profitable indnstry has been started to utilize the resinous stumps of
abandoned orchards as kindling material by cutting the same close to the ground and then, veneer
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fashion, into long, narrow strips three-fourths of an inch thick, which are subsequeutly steamed
and rolled in sinall bundles to make a convenient package for shipment. The kuots, limbs, roots—
particularly “fat.” i. e., higbly charged with resin—are used in tbe making of tar,

Charcoal burning.—Where a market is found the trees left standing, after the removal of the
larger timber fit for sawlogs, are burned for charcoal. This industry is carried on to a grcateror
less extent iu the mineral regions to supply the blast furnaces operated for the manntacture of
charcoal iron. Largc areas of tbe forests of the Longleaf, covering the hills in north Alabama,
have been entirely dennded of their tree covering to meet the demands for such purpose.

Fuel value.—The air-dry wood of the Longleaf Pine is much esteemed for fuel; containing but
a small percentage of ash—not over 0.5 per ceut—witb a small amount of water,and a dense and
close fiber, as indicated by its high specific gravity, its fuel valuc is necessarily high. Being also
easily inflammable, it is preferred where quick and intense beat is required, as, for instance, in
bakeries, brick kilns, potteries, ete, and in tbe raising of steam for stationary engines on steam-
boats and railroad locomotives throughout the pine region, where mineral coal can not be cheaply
obtained.

RESINOUS PRODUCTS CF THE LONGLEAF PINE.

It can safely be asserted that among the trees of tbe same order there is found no other
equally rich in resin. The manufacture of naval stores from tbe resin of the Longleaf Pine forms
oue of the most widely developed industries in the pine forests of the coast pine belt of the South-
ern States, and is scarcely less important than the mannfactnre of its lumber. A fnll account
of these industries will be fonnd in the accompanying appendix. Concerning the manufacture of
tar, pitch, tar oils, and other products of destructive distillation of the wood and of rosin oil. see
the Report of the Chief of Forestry, 1892, page 356, etc.

PRODUCTS OBTAINED FROM THE LEAVES OF LONGLEAF PINE.

The green leaves of the tree furnish by distillation an cssential oil of balsamic odor closely
resembling spirits of turpentine., The so-called pine wool is mnade from tbeir cellnlar fissne, being
treated witbh u strong alkaline solution at boiling heat, the remaining fiber being cleaned and
carded. This pine wool is used in upholstery, and is said to be of valne as an antiseptic dressing
tor wounds. Of late years it is manufactnred into various kinds of textile fabrics. One fabric
is a carpet whiclh resembles cocoa matting somewhat, but is closely woven and is naturally of a
rich-brown color and very durable. This indnstry, only recently established, has already met
such success that the maunnfactnrers have added twenty nine looms to their work.

NOMNENCLATURE AND CLASSIFICATION.

This tree was first described by Miller iu the year 1763 under the name of Pinus palustris.
The younger Michanx snbstituted for it the inore appropriate one of Iirus australis, under which
name it was described by sneeceding writers and generally known to botanists of recent date.
To satisfy the Iaw of priority, the name given by Michaux has recently been dropped and tbe old
one reinstated, in the Catalogne of North Awmerican Forest Trees,’ publisbed in the ninth volume
of the ceusus reports of 1880. (Sce vernacnlar nomenclature in introduction.)

BOTANICAL DESCRIPTION AND MORPHOLOGY.

Loaves three, in a long light-colored shoath; commonly from 9 to 13 (sometimos 14 to 15) inches long; of & hright
grcen color and clopely sct in hrush-like clusters at tho ends of the stout hranches, Cones large, dark tan colored, 6 to
sometimes 3 inclies long and 2 to 24 inchoes in diameter whon closed, 5 to 6 inohes when open; scales ahout 2 inches
long and one-half to 1 inch wido—rather vniform in width—somewhat thickenod at tho ends, and hearing a rathor
delieate incurved pricklo; seod large, slightly triangular, three-eighths to soven-sixteconths of an inch long aud one-
fourth of an ineh wide; often with two or three longitudinal ridges on one face; whitisl, with few or ahundant
hrown specks; wing 14 to 2 inches long and of a glossy Lrownish to deep purple-hrown color.

The most conspicuous and distinguishing feature of tbis species is the silvery thick termminal
bud, or rather the bud-like cinsters of the young leaves inclosed in their fincly fringed subtending
scales, 1ts brancbes are rough, covered with the bases of the imbricated leaf scales, the elongated
silvery fringes having fallen off.

1 A catalogue of North American Forest Trees, cxeclusive of Mexico, hy C. 8. Sargent.
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ROOT, STEM, AND LRANCH SYSTEM.

The Longleaf Pine attains a height averaging 100 feet, rarely exceeding 110 feet, with a
diameter breast high, when fully grown, varying between 20 and 36 inches, rarely more. The
tall, straight, very gradually tapering trunk arises from a massive taproot which, in favorable
situations, penetrates the soil to a depth of from 12 to 15 fect, and sometimes much more. It
has several stout, comparatively short lateral roots, which assist the tree in its hold by slant-
ing deeply into the grouund, and some of greater length are placed more or less near the surface,
Its crown is open and elongated, of irregular shape, about one-half to one-third of its height.
The stout limbs are rarely over 20 feet in length, twisted and gnarled and sparingly branched.
The trunk is .covered with a reddish-brown bark, one-fourth to three-fourths of an inch thiclk,
tfurrowed thronghout it= full length, crossed horizeontally by deep fissures, and scaling off in thin,
bluish, almost transparent rhombie flakes.

LEAVES AND THEIR MODIFICATIONS.

Like all the pines, this species produces during various stages of its growth seven different
modifications of leaves as recognized by botanists, all inore or less specific in character:

(1) Cotyledonary, or seed leaves (first leaves of the embryo), which scon wither and disappear
(PLVIIL, «,b). (2) Primary leaves succeeding the former immediately on the main axis (Pl VII, ¢),
which either wither or later on are transformed into, or succeeded by, more or less permanent
bracts or scales covering the branches (P, V, a). (3) The secondary or foliage leaves rising from
the buds produced in the axils ot the primary lcaves or of the scales by which they are represented
(PL V1L, oy, forming the permanent foliage of the tree, with three leaves in one sheath. (4) The
bud scales forming the sheaths of the folinge leaves (IPL IV, b, ¢, d) at buse. (3) [nvolueral bracts
of the mule flower (PL V, ). (6} Involueral scales ot the female inflorescence (ament) (PL V, ¢),
(V) The bracts which support the carpellary scale bearing the seed (PL 'V, &).'

The primary leaves, which succeed thie cotyledons on the primary axis, are in form and structure
truc leaves, They are softer than the final foliage leaves, have a broad base, are rounded on the
dorsal side and not channeled, the whitish trausparent margins being finely but distinctly den-
ticnlate, It is rare that secomdary leaves procced from the axils of these chlorophyll-bearing
primary leaves. With the more frequent appearance of the ordinary leaves, these primary leaves
wither aud henceforth appear as trianguiar scale.like coriaceous persistent bracts, with broad,
hyaline, long-fringed edges, in the axils of which the undeveloped branchlets are produced bearing
the secondary or foliage leaves.

The chlorophyll-beariug primary leaves exhibit a simple structure. The fibro-vascular bundle
is single, embedded in a wider ring of large celis free from chlorophyll, and the resinous ducts fewer
in nmnber, one, or rarely more than two, being irregularly situated in the chlorophyil-bearing
parenchymatons tissues, and mostly external, i. e., close to the thick epidermis. But few of these
leaves are formed after the appearance of the foliage leaves, and a few of them persist throughout
the first season? The cataphyliary leaves forming the sheath of the foliage leaves are in this
speeies composed of eight successive pairs of bud scales; those of the first pair are hiunt, flaf,
deeply concave and coriaceous, with sharp edges; the others are more membranaceous and with
fringed edges, the closely interwoven edges entwining tho base of the fascicle, In the secondary
leaves the very nnmerous stomata form, on both sides, regnlar longitudinal rows, Parallel with
these, at regular distances between them and embedded in the parenchymatous tissue, are found
bungies of numerous, elongated, thick-walled cells, the so-calied hypodermal or strengthening cells.
The resin ducts, not over five in number, described by Engelmann as internal, have been fonnd in
the specimen examined rather parenchymatous, invariably so on the dorsal snle

Three of the secoudary or true foliage leaves aro united into one bundle, inclosed at the base
by a persistent sheath from onehalf inech to an inch in length, formed by the bnd scales or
cataphyllary leaves, Ou the older trees the leaves aro rarely over 8 inchos in length, but during
the periods of most active growth they are found 12 to 18 inches long. They are finely serrnlate,
rounded on the back, channeled, and obtusely triangular i in cross section.

' George Engelmann: Revision of the Geuus Pinns. Transactions of the St. Lonis Academy of Science, 1882.
*Engelmann: Revision of Genns Pinus, Trans. 8t. Louis Academy of Scieuce, 1882, p. 5.
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EXPLANATION OF PLATE IV.

Fig, a, brancli showing the terminal spring shoot of the eeason with characteristic, large eilvery whito winter
bud; the bundles of leaves arise from the axile of the leaf-bracts of the last two seasons, the tirst leaves of the second
year alrcady ehed; &, detached bundle of matnre leaves with sheath; ¢, d, ecalee of the sheath, magnified three and
nine timee; e, transverse section through baes of lcaf bundle showing imbrication of sheath ecales, magnified 30
diametera; f, transverse eection of an immature leaf, magnified 3¢ diameters; g, transverse eection of a wature leaf,
magnified 45 diameters, ehowing the microscopie structure (ae pointed out for P. echinaia, f, f); k, longitudinal sec-
tion of the dorsal eide of a mature leaf ehowing two rowe of etomata and the serrated edge, magnified 45 diameters.
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Owing to the shedding of the older leaves at thie end of the second year aud to the short
annual growtb of the axis, the leaves on tbo older trees are conspicuously crowded into dense
tufts or tassels on the tips of the hranchlets.

The high development of the organs of transpiration, as shown by the immense number of
breathing cells, clearly indicates that forests of the Longleat Pine, and in fact of most evergreens,
are not less tmportant than forests of deciduous trees in influencing atinospheric conditions,
particnlarly when iu is cousidered that in the former, clothed with perpetual foliage, this function
sufters but little interruption of its activity.

FLORAL ORGANS,

The male and female flowers are sometimes found on the same branch; they are, however,
more frequently situated on different hrancbes, the male fiowers mostly on the lower (Pl V, ),
The male flowers consist of a slender axis, the stamiuodial column, around which the nutuerous
naked authers are densely erowded, forning a cylindrical catkin-like flower from 2 to 24 inches
and over in length, surrounded at the base by a calyx-like involucre consisting of twelve ovate
somewhat leathery hracts, of which the lowest pair or exterior ones are laterally compressed,
strongly keeled, and much smaller. The counective of the dark-rose purple anthers spreads ont
in u semiorbienlar denticulate crest; a number of these male flowers arc crowded around the
base of this year’s shoot, forining a dense whorl, After the discharge of the pollen the withered
flowers remain for several mouthis on the tree. The pollen remaining for a long time suspended
in the air is often wafted to widely distant localities, In the latitude of Mohile its discharge
takes place during or shortly after the second week of March,

The female flowers (see P1. V, «) are united in a subterminal oval, erect, short-stalked catkin,
which is also surrounded by an involucre, the bracts being more numerous, longer, more acwninate,
and mmewbranaceous thau those of the male flower,

The carpellary scales bearing ovules are oblong oval, tipped with a stroug reflexcd poiut, and
are almost hidden by the thin flat scales by whicb they are subtended, whicli, however, they soun
surpass in size.  During the first year the young concs make but slow progress in their growth.
On the opening of tho second season they are scarcely over an inch long; dariug the summer they
increase rapidly and rcach their full size duriug the latter part of the tall. The cones are placed
borizontally on the branches below the terminal bud (suhterminal), sessile, slender, conieal with
slight curve and from 6 to 8 inches long; of a dull tan color; the thick scales are light to dmk
chestuut hrown on the inside, 2 inclies or slightly over in length, and bear on their exposed end,
or apopthysis, a small but prominent tubercle armed with 2 shors recurved prickle (see Pl VI).
Plate VI exhihits truly and fully the opeu cone and especially the fine inarkings on 1he apophysis
of the scale, The concs are shed in the latter part of the winter of the second year, rarely
remaining to the following spring. On hreaking from the branches they leave the lowest rowx of
the scales behind,

SEEDS.

The seeds ure strongly eonvex,oblong, oval, less than a half inch long, and surrounded by the
tong oblique wing (see P1. VI). The shell is whitish, at the front face marked by three promi-
nent ridges, flat, smooth, and darkly spotted on the posterior side. 1t incloses an oily kernel,
covered by a white seed coat; rich in nutritious matter and palatable, the seeds furnish in fruicfil
years an abundance of mast, They are shed hefore thie fall ot the cone during dry weather, m0§t
abuudantly during the latter part of the fall (end of October or November the best time for t-ll.ell‘
collection , and in a lesser degree during the winter. They germinate casily after reaching
naturity, and it often happens, in wet, sultry weatler, that they begin to sprout before leav ng
the cone, iz which event the whole crop is destroyed, This, together with the killing of the lowe s
by late frosts, seems to he ono of the main causes of fuilure of the seed crop so freqnently ul.nserw(l.
Froin the hehavior of the seed just mentioned and from its oleaginous character it is to be mlgrred
tbat the period of time during which the seeds retain the power of germination under ordininy
circumstances is but a short one, hut as a matter of fact seeds a little over a year old have been

kuowu to germinate.



EXPLANATION OF PLATES V AND VL

Prate V. Fig. ¢, branch with two female aments (second week of March), at the end of terminal young shoot
of the season densely coversd witb fimhriato silvery bract subtendiug the leaf huds which are still hidden in their
axils; below are two immature cones of one season’s growth and mature clesed cone of twoseasens’ growth (October);
b, bhranch with the male inflorescence, tho leaves ent away to show the dense eluster of maie flowers which closely
surround the apex of tho young shoot; ¢, female ament with busal scales forming tho calyx-like inveluere; d, d, d,
carpellary or seed-bearing scales of female flowers more advanced, lateral, veutral, and dorsal views—magnified 5
diameters: ¢, detached male flower with basal iuvelucral scales, before opening (dehiscence); f, male fiower, after
discharge of the pollen; g, thrce detached authers, lower sides showing longitudinal slits of the pollen sacs jnst
openiug; lateral view of an cffete anther; another sceu from upper gide showiug the transverse semilunar crest—
all magnified 5 diametors; &, detached female flower sceu from ahove; the cuspidate carpellary, or sced scale, bears
two sirongly bifid naked ovules at its baso; i, female flower viewed from below, dorsal side; the bract almost covers
the carpellary seale, leaving ouly the tip of tho latter and tho cusps of the ovules visible; magnified 5 diamoters,

Prate V6. Fig. ¢, maturoe open cone, after shedding seed; 3, cone scule seen from lower or dorsal side showing
the apophysis with low ninho and small, weak prickle; ¢, cone soale seen from upper or veutral side with seed in
place; d, socd, npper side; ¢, secd dotached from c, lower side; f, seed detached from wing, upper side, and ¢ the
samo seen from lower side.
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DESCRIPTION OF WOOD, b3

THE WOOD,!

The wood of the Longleaf Pine is heavier and stronger than that of any other pine offered in
the market. Theaverage weight of the kilu-dry wood is about 38 pounds, that of the lumher where
the outer lighter portion of the log is largely cut away about 40 pounds, per cuhic foot. The
kiln-dry wood of the butt weigh= about 45 pounds per cubic foot; that of a log 50 to 60 feet from
the ground only abont 33 pouuds, n decrease of weight (and with it of strength) of ahout 25 per
cent. Similarly the wood of inner portions of a log are 15 to 20 per cent heavier than those of the
onter portions; or, iu other words, the wood laid on wheu the tree is young is heavier thau that
laid on when it is old, quite vontrary te the cowmon belief which seems to associate the light
sapwol color of the young sapling with inferior material. The wood shrinks ahout 10 per eent of
its volume in drying, about G to 7 per cent along the rings (tangentially) and 3 to 4 per cent along
the radius; seasous easily and withont great injury. As in other pines, the greatest amount of
water is contained iu the sapwood, varyiug from 30 to 50 per cent of the weigbt of the fresh wood,
while the heartwood contains hint about 20 per cent,

In its stiffuess and strength the wood is remarkable. The average of a great number of tests
indicates for the dry wood of Longleaf Pine an elasticity of 1,540,000 pounds per square inch;
streugth in cross hreaking, 10,900 pounds per square inch; strength iu compression, 6,850 pounds
per square iuch; streugth in tension, 15,200 pounds per square incli; strength iu shearing, 706
pouuds per square inch,

In its structure the wood of the Longleaf Pine resembles that of the other Southern pines.
Sapwood aud heartwood are well defined; on the fresh cross section the former is light yellowish
white, the latter a yellowish brown; drops of lilnpid resin ooze from every resin duct in the sap-
wood, the surface of the heartwood remains dry (exceptions only in “lightwood”). The sapwood
contaius much more water, but is far less resinous than the leartwood. This latter contains 5 to
10 per cent of resiu (1 part turpentine to 15 to 20 parts resin), while in the former the resin
rarcly exceeds 2 per cent. 1f not kilu-dried, fresh sapwood rapidly ¢“blues” on exposure; heart-
wood does not, and in general excels the sapwood in durability. On drying, the sapwood shrinks
more than the lieartwood of the same weight. Contrary to comnmou belief, the wood suhstance, or
cell wall, is not increased in the chauge fromn sapwood to heartwood, the walls do not grow thicker,
the cavities of the eells do not fill up with foreign matter, nor does the strength of the wood seem
to he increased by the change. In geueral the width of the sapwood is greatest in young and
thrifty trees, grows smaller in old and stunted trees, is greatest in the lower parts of the stem and
smaller in the top and hrauches. In old logs the sapwood is made up of from 70 to 100 rings,
showing that the wood of any one ring remaius in older trees seventy to one huudred years in the
sapwood condition hefore it changes to heartwood. In young trees this period is much shorter,
twenty-five to forty years commeouly sufficing for thrifty trees at the age of sixty to seventy years,
but in stuuted individuals itis materially prolonged, The share of the sapwood in the total volume
of the stein is always cousiderable; even in typical old trees of this species it forms 40 per cent
and more, while thrifty stems nuder one llundred years are practically all sapwood.

The annual, or yearly, rings are clearly defined; they are widest uear the pith and grow rather
uniformly narrower toward the hark., Iu the inuer part a width of one-twelfth of an inch is quite
common; the rings near the bark of old logs usually measure less than one twenty-fifth of an iuch,
often scarcely one fiftieth of an inch. Tor old trees the average width for the entire stem may he
set at abont one-twentieth to one-twenty fifth of an inch. Each ring consists of twe well marked
parts, an inner, softer, whiter part, the springwood, and an outer, harder, aud darker portion, the
suinmerwood, so called hecause formed during the latter part of the growing season.

The amouut of the summerwood in each ring differs in different parts of the tree. It forms
ahout 45 per ceut of the volume of all the wood of the stump, aud ouly about 24 per cent of the
wood 60 feet from the hutt. It is greater in the heavy inner pars of an old log thau in the lighter
outer portions, and being of a darker color furuishes a convenient mcans of distinguishing heavy
wood. In its finer anatomy (histology) the wood rescmbles that of the other pines of the taeda
group. (For the details of structure see the comparative study by Mr. Roth appended to these
monographs.}

‘-'Fhis statement is furnished by Mr. Filibert Roth, in charge of timber investigatious in the Division of Forestry.



EXPLANATION OF PLATE VIL

[Figures natural sizo, wxcept where othorwise noted.)

ng (early spring) with the 8 cotyledons just unfolded; ¢, seedling a
rimary leaves just anfolding; d, seedling at the end of the first or
es of truo foliage (secondary) leaves succeeding the primary leaves
eristic large root syatem; one-third natural size.

Fig. a, germinating seed; b, young seedli
few weseks older, showing central cluster of p
beginning of the second season, showing bundl
which have disappeared; ¢ young tree, 3 tod years old, with charact
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PERIOD OF EARLY GROWTH. b5

GROWTH AND DEVELQPMENT.

In a fruitfnl year, before the elose of the season, the seeds are readily shed, a dry and sunny-
state of the atmosphere favoring the fall of the seed; the seedlings are found to come np abun-
dantly in every opening of the forest where the rays of the sun strike the dry ground. The lower
(hypocotyledonary) part of the axis of the plantlet is close to the ground, with eight to ten erect
cotyledons frem 1 to 14 inches in length, their tips inclosed in the shell of the seed, with the long
wing persistent and borne banner-like at the top of the plantlet (Pl VII, @). The elongation
of the ascending axis proceeds slowly, growth in length being retarded until a certain thiekness
has been attained, resembling in this respect the growth of the stem of endogenous trees.

Upon examination of a seedling in the latter part of April the cotyledons had disappeared
and the canlicle was found to be from one-eighth to one-fourth of an inch long, its length not
exceeding its diameter, hidden by a deuse tuft of the needle-shaped primary leaves, which closely
invest the terminal bud. At this stage a few fascicles of secondary leaves are already showing
themselves, still inclosed in their sheaths.

Duoring the first three or four years its energy of growth is mainly expended upon the
developinent of its powerfnl root system (see Pl. VIL, ¢). Before the first spring season has
passed, the stout spindle-shaped taproot of the seedling is found to be over 3 inebes in length and
provided with several fine lateral rootlets, sometimes nearly as long as the main root.

With the opening of Junne the primary leaves covering the axis arc nearly all withered, only
a few remaining to the end of the scason. With the development of the suppressed secondary
axes from which the foliage leaves proceed, the primary leaves are reduced to chaffy fimbriate
bracts. Only few of these primary leaves retain the needle-shaped form and green color, namely,
those from which no leaf-bearing branchlets were developed. During the first season many of the
fascicles of the foliage leaves contain only two leaves, and sheaths inclosing only one leaf are
frequently observed. .

By the end of the first year the stem of the plantlet is rarely over three-fourths of an inch in
length, the main root having attained a length of from 8 to 10 inches.

1Iaving reached the end of thesecond year the taproot is found from 2 to 3 feet in lengtb, the stem
scarcely 14 inches long, with an increase of diameter hardly perceptible. The econical termination
of the spring shoot is now densely covered with the delicately fringed braets inclosing the buds of
the foliage leaves, whieh impart to it the appearance of a silvery wbite tunft, by which this specics
is recognized at first sipht.

During the following Lwo years the growth proceeds but slowly, the length by the end of the
fourth year averaging not mnore than 5 inches with a thickness of threec-fourths to seven-eighths
of an inch, Dunring the same time the taproot is found to gain constantly hoth in thickness and
length (see PL VII, e}, A few single branches now make their appearance on the main axis.
The increase of growth from one season to another up to the seventh or eighth year is difficalt to
follow, since the difference in the appearance of the spring and spmmer wood cells in the spongy
wood of young trees is hardly perceptible, and the rings of annnal growth, even as seen in cross
scctions prepared for microscopical examination, are mostly too indistinet to afford a safe criterion
of their age. As far as could be observed the growth proceeds equally slowly during the fifth and
sixth years, the plant at the end of that period being from 5 to 7 or 74 inches in length.

Stage of rapid growth.—With its seventh year the tree may be said to enter on its most
vigorons growth. Henceforth the stem (primary axis) increases rapidly in length, and the
devolopment of hranches (lateral axes) proceeds at an equal rate in regnlar whorls, to which the
symmetry of the tree in that stage of its developmeut is due. During the seventh year, gencrally,
the tree doubles its length, and during & numher of successive years the rate of growth in that
direction varies between 10 and 20 inches annnally, as is clearly shown by the length of the
internodes separating the whorls. As the hranches inereaso in length th'ey prodnce, in the same
order mostly, two opposite secondary branches. With the rapid expausion of ’the l'eaf surﬁ)jce,
the formation of wood keeps pace. The rate of growth in diameter, as well as in .helght, during
this period. is of conrse variable according to differcuces in the physical condition of the soil
as well as in the available amount of plant food and moisture it contains, and no less upon
differences in temperature and of exposuro to light and air. These variations are clearly shown



56 TIMBER PINES OF THE SOUTHERN UNITED STATES.

in the nnnexed tables, exhibiting the rate of growth ef the tree dnring its mest active stage,
With the increasing accretion of weod the annual rings beceme sharply defined, leaving no donbt
as to the age of the tree J

To mnake sure as to the relation between the annual rings and the age of the tree, the age of
second grewth was ascertained by close inquiries directed to settlers whe knew the time that had
eliapsed sinee this seeond growth made its appearance in the abandoued fields or in the forest.
Tn every instance it was fonnd that the nnmber of rings accerded clesely with the information
elicited.

To ascertain the difference in rate of growth and quality of weed Detween trees grown upon
ground ence tnried Ly the plow and those sprung up in the original ferest on the same soil,
several trees of nearly the same size were felled in what clearly appeared to be the remnant of
virgin fercst, and in a grove grown up in a field abandoned years ago.! It was made evident
that trees in the original forext required almost double the length ef time to attain the same
dimension.

A field covered with saplings quite uniferm in growth and kuewn to have heen thrown ont ef
cultivation during the years 1863 and 1864 afforded a good opportnnity for these investigatiens.
A nnmber of trees, varying in diameter between 104 and 11 juches, and in height between 45 and
50 feet, showed from 30 te 35 rings of grewth., The length ef the spring sheots on the main stem
of these trees was fonnd (June 8) to be frem 21 te 24 inches,

In another fine grove, covering o field which was known to have been cultivated for the last
time during the years 1835 and 1336, & nnmber of trees were cut down for measurcment., The
nontber of rings was found not to exceed 43. These trees alse showed great unifermity in size,
measnring near the base 114 to 12 inches in diameter and frem 68 to 72 feet in hieight. The wood
was sappy thronghont and nsxeless, except for fuel and for making charcoal. For this prpese
the Innd is rented at $4 to %35 per acre. In this grove, ranking as Lest pine-weods land, the soil
of which was nearly level, well drained, and with a light, leamy snbsoil, 110 trecs ef the above
dimensions were counted on 1 acre.

Ameng the trees taken from the forest fur determining the difference between forest growth
aud field trees, one measuring 12 inches in diameter and 76 feet in height shewed 83 rings of
annnal growth, with 94 inches of lieartweod. Two others, 14 and 15 inches in diameter and 70
aud 71 feet high, showed 96 rings each. The shoots ot the year (June &) on the primary and
lateral nxes of these trees were fonud te he hut little over 1 inch in length.

Iu a thicd grove, npon poor, snndy, nudnlating ground, a nuwher of trees below medium xize
were fonnd eut down to serve for pests and logs.  In 25 et these trees the diameter varied between
7% and Binehes, with a nearly uniferm height of G0 to 62 feet, the first linb being 18 te 20 feet above
the greund. The nnmber of rings varied between 48 aud 50, The forests In the same vicinity wero
stripped of tlheir more valuable timnber a nnmber of years hefore. The largest trees ef the eriginal
forest grewth remaining were from 12 to 15 inches in diameter. Several were brenght down for
measnrement and found te be 73 feet in leight by 14 inches in diameter, with 126 rings and 9 inches
of heartweod: 73 feet in height by 13 inches in diameter, with 94 rings and 6 inches ef heartwoed;
and 89 feet in height by 14 inches in diameter, with 107 rings and 8 inches ef heartwood,

When the tree has reached its secend decade it begins to produce flowers and fruit. Having
during the conrse of the following ten te fifteen years reached a length of from 40 to 45 feet, with
the main stem clear ot liwbs, the grewth of branches does not proceed with the snne regnlarity:
consequently, they are no longer arranged in: regular whorls, bnt appear irregunlarly, and thus the
symmetry of the free'is lost,

' om the relling pine uplands near ~pring Hill, Mobile County.
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TapLr I.—Measurements of young trees of Longleaf Pine.

| ])I':JIII\'-‘ Height.
Q Num- te -y,
(;\1-':]:1‘;'_? her nfl bre::st To | l.ocality. ; Remarks,
rngs ngh. | s | Frtal |
Tuahey Feet, ‘
1 8 ¢ »; Springhilly Ala......| Opening in foreat; pasture protected from fire,
g 9 1, SIAT i do To.
3. 1v 44 2 Ol field ; last tine plowed in 1874.
1. 10 2 - 1nthe midst of forest.
18, 10 i - Opening in forest.
5. 11 ko Ieep forest.
6.. 11 5 | L OW field.
3 11 T -| Open Yorest.
if 12 s 1'asture in forest, gronnd never turnod.
19 12 0ld clearing; tnrned gronnd.
8. 13 o1 Do.
lg 2 Opening in forest; sandy uplands.
1 4 0.
. 13 20 eyt .| Woad paaturo.
10. 13 ’ 4y oo o.... .| Ol feld.
248 13 4 | 8 | 0 | Thomaaville, Ala ...| Opening in foreat: hills.
317.. 14 i 7 ! Uy Ridgeland, 5 C ... Opening i foresk; dry uplands,
11 . 15 Dhr ey ;45 Springhill. Ala._ . Fiold abandoned in 1872,
260. 16 2 ¥ 16 Thomasville, A Inelosed foreat; hills; nnder cover.
199. 18 2 16 t Nona, Tex Flat, damp; opening in forest, exposuro free,
198 19 12 12 . Do.
194 w0 6 18 .| Light swell in open forest; oxposure free.
12 . Y] 10 .| Old gr.-ld; deep s01l; ahandoned in 1864; from one open grovs.
13 . Bl 10 0-
4 21 10 Do.
15. 25 11 O fisld ; poor, broken ground.
259 22 2 Virgin forest; under cover.
246 20 4 Virgin forost; in opening; fron.
316. 21 6 Open forest; sandy uplands; free.
195 25 7 ¥lat, damp, dense forest in opening; exposure free,
194 2 4 ‘ Do.
196, 46 11 Do.
209 36 4 Flat, damp; open farost.
sien Parish, La.
il 4 17 3 ...de L.l Do,
in 6 2l f0 ... 0 .. Do.
10 | 8 17 80 | Ridgeland, 5. C .._.. Bonndary field: open.
13 6 33 55 Ryavnsville, La_.__.. Flat, damp; vpen forest.
4 6 : 28 47 Thomnasville, Ala .. | Dense oak opening; oppressed.
43 4 LI 56 ... d In open furest.
i CI e\ 60 Sprin - Gld pastiure, en poor hrokon ground,
2 8 ... 61 ..., (3 6 trees from pgrovo of old pasture; yiold, stleks and posts for fencing
| and building: averaging 20 feef in length.
= Soonondd . T Grovo with 115 to 120 trecs 10 tho acre; on fleld abandonod In 1835,
| | und renled to charcoal burners,
MY B || -Eeree I osg ... do ... ..... Old pastore.
71 o B 4u Chunchula, Ala..... 014 turpentine orchard; bled: exposed for over 20 years, onc season
‘ aftar another, to firc.
78 [ 7 | 62 Thomasvillo, Als ...[ Under cover of farest, —
, LU 6] M 52 Chnnchula, Ala_... | Old turpentino orchard; hled and scorchod, oxlututlz:qil the effect of
| hlceding and repoated burning of the wooda by their retarded
Towth,
240 Loiieienes | 7o 8 59 & Do.
2] S B 7 58 1o
e I gles, ¢ 8 56 Do.
.............. | SIO5 | 8 54 Dro.

Stage of slow growth—Rapid as is the increase in leugth of the primary axis or trunk, amount-

ing during the first half century, in the average, to 14 or 15 inches annually, the rate is subse-
quently greatly diminished, averaging from the fiftieth to about the one hundred and fifteenth
year but from L to 5 inches, and from this time to the age of two hundred and fifty years ounly 13
inches—that ix, at a relative rate of 10, 3, and 1 in the three successive periods. The decrcase in
the aeerction of wood corresponds with the reduction in the growth of the branches aud conse
quent reduction of foliage. From what has been said, it is scen that the Longleaf Pine attains
fullness of growth, with the best qualities of its timber, at an age of from one hundred and eighty
to two hundred years, After having passed the second century the trees are fonnd frequently to
be wind shaken and otherwise defective. The detertoration of the weather-beaten erown lessens
the vitality of the tree, and the soil, under prevailing conditions, becowmes less and less favorable.
In consequence, the trees become liable to dizease and mostly fall prey to the attacks of parasitic
fungi (red heart). Instunces of trees which have reached the maximum age of two huudred and
seventy-five or threc hundred years are exceptional.

In order to ascertain the age required te farnish mcrehantable timber of first quality, meas-
urements were mide of a nnmher of logs in a log camp in the rolling pine nplands of the lower
division of the eoastal pine belt ncur Lumberton, Washington County, Ala. From the resnlts
ohtained it appears thatin this section of the castern Gulf region, at the lowest figure, one hl.lndred
and fifty to one hundred and seventy-five years are requisite to produce logs of the dimensions at
pre<ent ent at the sawmills.
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TABLE II.—Measurements of Longleaf Pine—pericd of slower growth from one hundred (o two hundred years.

-
v B ’ Number of tres.

=
<

13

18
313

9,
200

67
253
21
ot
252
309
312
177
24
18
248

239

178

204

203

| Number of rings.

105
110

133
1356

145
145
140

155
155

160
165
107
17¢
17¢

18¢

182 |

183
180
100

o Helght.‘ é
gl——13
@ [
£ |3 |
| -3
-3 =] &
2e i |28
[ z'a - 'g
2 =8 S B
2 87|52 &
=] -] =] =
HAEE
Ric |[BHIA A
In.' Ft.|Ft. In.|In.
1962113 11| 4.
17 | 36
938
14 40
45
15 50
20 63
12 30
12 38
17 | 70
12§ 48
13 48
|
15 | 45
17| 40
18 | 81
18 1 44 | 82
17 | 54 95
19 | 40 | 96
22 | 62 102
2 |& | 00
23 | 63 122
1865 98 ...
24 | 43 111
21 (35 97
16 | B4 '125
21 | 50 '108
211 82 117
‘ |
10 | 50 {102 | 11
19 | 70 (113
18 | 63 111
19 | 57 (1
21| 68 117

Increase in diam-

eter for each

succeasive half

century, in
inches.
1128 |4(5

Nomber of years re- |
quired for everyinch
ol wood for each sue-
cessive half century.

A Chunchnls, Ala. ..

. Chngchnla, Ala. ..

() Son R
Levins Statio a
Nona, Tex.. 3
Ridgeland, §.

Nona, Tex

o Chunchulg, Ala...

Wilson, Ala

Eastman, Ga......

.| Chnnc¢hnla, Ala...

Springhill, Ala....
Eastinan, Ga......

...| Renfroe, 'Ala......

Levins Station,La.

.| Springhill, Ala..-.

Wallace, Ala

.| Ryansvllle, Calca-

sien Parish, La.

| Levina Station "

}fapldea Pariah,

b
.| Wallace, Ala....-.

Ryansville, Calca-

slou Parish, La.

.| Gently undnlatin,

Locality. Rewarks,
|
Nona, Tex ........ Flat; soil, desp sandy loam, damp; vir-
gin forest clese; expoaurs free.

.} Wallace, Ala...... Gently rolling, pine upland, elose; vir-
gin forest; slightly nnder cover and
oppressed.

Wilson, Als....... Bored timber; abandoned for five years;

?ry pine, rolling pine forest; exposure
ree.
Open forest ; exposure free.

Dao.

Deo.
Flat wooda; closed forest: damp, et«.
Clearing in foreat: avil dry, sandy.
Rolling pince lands; dry, sandy.
Flat weods; svildamp ; crown oppressed.
Rolling ypiue woods; dry, sandy.

Bored; dry uplands; open forest; par-
tially free.

Gently rolling u&:;nﬂs. dry; open for-
oa]t): eXpoaure .

0.
Exposed slope; open forest. soil, loamy
aund; exposiure free.
Open forest; dry, sandy: exposure free.
Rocky hillside; dry suhaoil, loam ; expo-
sure freo.
Rocky hillside; dry snbseil, loam; par-
tially free.
open forest; loamy
sand; exposure free.
Open pine forest: sandy loam, dry;
exsannm free.
0.

Open pine forest; loamy sand, dry; ex-
posnre free.
Close forest; deep sandy loam; expo-

auro frec.

Rocky lullside; forest open; dry; expo-
anre free.

Flat woeds, damy; close forest; expo-
wnre free.

Do.

Rolling open forest; ssndy loam, expo-

sure free.

Rolling [)i:no woods; deep sandy loam;
partially free

-| Rolling pine vt:oods; deep sandy loam;

alightly oppreased.

Ru‘llmg Ine woods; deep sandy loam;
partietly free.

Rolling pine wooda; deep sandy loam;
partialiy nnder cover.

Flat woods; loamy, damp; free,
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TasLe YI.—Weasurements of Longleaf Pine—period of slowest growth from {wo hundred to two hundred and sixty-siz years.
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The following table and diagram (fig. 8) present the average results of a defailed study of over

sixty trees collected in differcut localities,

represented, the seedling period of slow growth finds no expression,

Since ouly the part of the stem from stump upward is

It

will be observed tbat the

growth in height is a maximum hetween the age of ten and thirty years, ainounting to 14 fect for
each decade; that it is but half of this at sixty aud little over one-third at the age of one hundred
years. As plainly indicated in the fine, uniform grain of the wood, tbe growth iu diameter is

remurkably uniform until the tree reaches the age of about one bundred years.

From tbis on it

decreases rapidly and is scarcely more than one-fourth as great at one bundred and eighty as it
is at one hundred. The ratc of growtb in volume increases steadily up to the one hundredth year,
reachiug a maximum of over 1.2 cubic feet per year, but decreases, tbough very slowly, from that
time forward, being only about one-half cubic foot per year when the tree reaches the age of one
hundred and eigbty years.

Rate of growth of Longleaf’ Pine,

| Length Volnme. Periodical ncerotion.
Diam nf;,t m-
! asten o N - T Average
Awe, With | with |Height I ] auuuaﬁ Cnrr&nt

KU | bark | upper | of tree. Diame- | Area of o corotion. [aeeretion.
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w0 |55 TS ot J 1 ) 0.01 012 0.01 0.01
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30 56 1.6 14 .07 2.15 .11 .21
40 7.0 1.2 1 .08 3.71 .18 37
5 8.1 1.2 8 .08 3.69 .21 .37
(1] 9.8 1.4 [} .12 4.51 .25 4>
0 11.5 Lo 5 J17 890 .35 ?}g
80 13.0 1.6 5 .18 0. 02 .41 e
% 14.5 1.2 4 .18 10. 39 .48 }Z‘
100 18.0 Tenth ...coiccmmmammiiaaiaians 1.1 4 .17 12.28 . 58 s
120 18.0 Eleventh and twelfth..... oo Ha 1.8 ki .30 21,02 .84 o
140 19.5 .49 | 'I'birteenth and fourteenth.. .. L6 0 .20 19 02 N e
160 20.5 111.50 | Fifteenth and aixteenth...... .8 5 .16 15. 86 o ;2 ‘51
180 21.3 121. 20 | Soventeenth and cighteenth .. .15 5 J12 10. 76 ‘ b N
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F16. 8. —Grow{h of Longleal Pine. Height, diameter, and vnbic contents of averagoe trees at 10, 20, stc,, vears of age,

CONDITIONS OF DEVELOPMENT.

Demands upon soil and climate,—In its domands upon the soil this pine is to bocounted among
the wost frngal us far as mineral coustituents, which are considered as plant food, are concerned,
if only the mcchanical conditions which influence favorable soil moisture are not wantiug., Tt
thrives best on a light siliceous soil, loamy saud or pebbles or light sandy loam, with a shghtly
clayey subsoil sufficieutly porous to insure at least a partial underdraiuage and to permit unim-
peded development of thelong taproot. Whenever the tree meets an obstacle to the devclopment
ot this root it remains more or less stunted.

The Inxuriauce of the growtb and inerease in sizo of the timber, however, is greatly influ-
euced by tho quantity of c¢lay present, particnlarly in the deep subsoil, which improves niechanical
and moisture conditions. This is strikingly exhibited in the timber of' tho level pine flats west of
the Mississippi River, although the surface drainage is almost wanting and tho underdraiuage
through the loamy strata slow, so that the sarface of the soil remains dam) or water-soaked for
tho greater part of the year: tho staud of timber of first-class dimensions exceeds considerably
that of the rolling pine uplands on tho Atlantic slope aud the lower part of the pine belt in the -
Eastern Gulf region, which are poorer in clay. Evidently, altbough tho underdraiuage is less
perfect, the inoisture couditions during the dry season of the year, the tine of most active growth,
must be most favorable. The samo fact is apparent in the upper part of the coast pine belt in
Alabama and Mjssissippi, where upou the same area, with a smaller number of trees, tbe crop of
timber may be considered almost twice as beavy as that found ou the pine barrens proper farther
south. On the soil of fine, closely compacted sand, entirely deficient in drainago as found in the
so-called pine meadows aloug the coast of western Florida, Alabama, and Mississippi, as well as
on the siliceous rocky ridges of central and northern Alabama, tbe tree is so stunted as to be of
little or no value for its timbor.

“It is neitber temperature alone, nor rainfall and moisture eonditious of the atmospbere alone,
that influence tree growtb, bnt tho relatiou of these two climatic factors, wbicb determines tbe
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amount of transpiration to be performed hy the foliage, and again with most species we must place
this transpiration movement into relation with available soil moisture, in order to determine what
the requirements and the most suitahle habitat of the spceies are” (B, E. Fernow). Henee we find
that eastof the Mississippi River the Longleaf Pine ocenrs in greatest frequeney along the isotherm
of 60° T, rangiug to the 34° north latitude, while west of the Mississippi it follows a line between
the isotherms of 63° and 64° F, and is seareely found north of the thirty-second paralicl of north
latitude. Within this area of its distribution it is exposed to wide variation of temperature and
moisture conditions,

Under the influcnce of the vapor-laden breezes from the Mexiean Gulf and an evenly distrihuted
rainfall ranging from 42 to 63 inches during the year, the Longleaf Pinc appears of the same thrift
and vigor of growth in the interior of Alabama under 34° to 35° north latitaude, with the ther-
moreter falling as low as 4° T, (—16° C.) and a range of temperature of 93° (at Tuscaloosa), as it
is fonud in the suhtropical belt of the coast with a waximuin temperature of 105° T, (40° C.) and a
range of temperature of 94°; west of the Mississippi River, beyond longitnde 97° and ahove
latitude 322, although the temperature reaches rarely a minimnum of 159, the diminished hnmidity
of the atmosphere and lesser rainfall, particularly during the warmer seasou, aecount for its
ahsence, There can be no douht that the greater exposure to the violence of the sudden gusts of
dry and cold wind known in Texas as ¢ dry northers” exereises also no small influence in limiting
the Longleaf Pine.

AwmOOCTALED S Chls,

The Longleat Pine i~ eminently a gregarious tree, covering areas of wide extent, to the almost
complete exclusion of any other species,  In the flat woods of’ the coastal plain, particularly near
its northeru limit on the Atlantic Slope, it is not infrequently associated with the Lohlolly Pine;
farther south and along the Gulf Coast to the Mississippi River, more or less frequently with this
tree andd the C'uban Pine.  In the npper part of the inaritiine pine belt it not raroly oecurs together
with the Shortleaf Pine and tle Loblolly Pine intermixed with the deciduous trees of the uplands,
viz, the Black Oak, Spanish Oak, Black-juck, Bitterunt, Mockernut Hickories, and Black Gum.

"It will be apparent, from what has been said regarding the demands for light, that the asso-
ciated species must he eitlier slower growers or later comers, if the Longleaf Pine is to survive in
the mixture. As has heen pointed out elsewhere, with the culling of the Longleaf Pine froin the
mixed growths it must soon cease to play & part in them, sinee its renewal under the shade of
the remaining associates is iinpossible.

ENEMIES,

The greatest danger threatening the existence of the forests of Longleaf Pino mnst he ascrihed
to the agency of man, sinee their destruction is cansed chiefly by the reckless manner in whieh
they are depleted without heed to recuperation. Tho right of ownership has heen generally
acquired on such low terms that sinee no valuo has been attached to the land without the
timber, despoliation has been carried on with no other ohjeet than the quickest return of
monientary profits.

EXPLOITATION,

Such managoment could not but entail tremnendous waste, a large porcentage of the hody of
the trees felled being left on the ground to rot or to serve as fuel for the conflagrations which seour
these woods almost every year. Infinitely greater than the injuries inflieted upon tho forest hy
the logger and hy getting out cress-ties and hewn sqnaro timher, which consist chiefly in the
accumulation of comhustihle waste, are those caused hy the production of naval stores. When
the fact is considered that the produetion of tho 40,000 barrels of spirits of turpeutine, which on
an average during tho latter half of this decade annually roached the market of Mohile alone,
implies the devastation of abont 70,000 acres of virgiu forest, the destruction caused by this
industry appears in its full enormity. Under the management of the turpentine erchards
prevailing at present, trees of such small size are tapped that they are nnable to resist the foree
of the winds, and in a few years are inevitahly prostrated, while the larger trees, weakened hy the
severe gashes on almost every side, hecome largely wiud shaken, and the timber after a louger
lapse of time loses mueh in valne.
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While a judicious tapping is not only justified, but demanded, by an economic system of
exploitation, the prevailing methods of orcharding are unnecessarily destructive.

The tapping of sapling timber not yet ripe for the saw, and the destructive fires started in
conpection with this indnstry, annibilating all young growth, prevent any renewal of the forest,
while the working of large bodies of timber years before milling facilities are available leads often
to 20 per cent and more of loss in both quality and quantity of the merchantable product.

FIRES.

The greatest injury to which the pine forests are snbject in conseqnence of turpentinz
orcharding arises from the fires which are started every spring for the purpose of getting rid of
the combustible matter raked from around the tapped trees in order to protect them from accidental
conflagrations while they are worked. These forest fires, spreading far beyond their intended
limits, destroy entirely the yonngest progeny of the pines, stunt the growth of the more advanced
trees, and cause the ruin of a large number of older ones in the abandoned turpentine orchards.
Burning deeply into the gashes and other exposcd surfaces of the tapped trees, these fires hasten
their prostration by the gales. Moreover, the fire causes cracks in the surfaces laid bare by the
ax and the puller and occasions greater exposure to atmospheric action, thus inducing more or less
rapid decay. A tcst, made by sawing through twenty-twologs taken at randown from a turpentine
orchard after it had been abandoned for a period af sixteen to eighteen years, showed that abont
one-half of the timber was partially decayed and shaky.

Besides the production of naval stores as a cause of forest fires, there is another scarcely less
potent. This is the practice prevailing among the scttlers of bnrning the woods upen the approach
of every spring in order to hasten the growth of grass for their famished stock. Fires are also
frequently started through the carelessuess of loggers and hunters, in the preparation of the gronnd
for tillage, aud by sparks fromn lecomotives, These fires, occurring at least once during every
year, cause the total destrnction of the yonng growth of the Lougleaf Pine. The danger to this
species is much greater than to any other Southern tree, because of the greater length of time it
remiuires to reach a size at which it can offer some rasistance to fire, Iu the open forests of Longleaf
Pine the fires are not so destructive to the larger timber as in tho dense forests of coniferous
trees farther north, trees of larger size being, with some exceptions, but slightly, if at all, directly
damaged,

Another serions damage, however, resulting from the frequent recurrence of fires is the
destruction of all vegetable matter in the soil. Deprived of the mulching needed for the retention
of 1oisture, the naturally porous and dry soil, now rendered absolutely arid and harren, is no longer
capable of supporting any larger tree growth or other useful vegetation,

LIVE STOCK,

Of wuo less danger to the existence ot the forests of Longleaf Pine is the injnry cansed by live
stock. This agency, slowin its action, is sure to lead to their destruction nuless restricted to some
extent. Besides the damnage due to the trampling down and mutilation af the yonng growth by
herds of cattle roaming through the woods, the smaller domestic animals—goats and sheep—eat
the tufts of the teuder foliage of the seedlings, while hogs are seen digging up and chewing the
spongy and tonder roots of the young plants. As a further agency in tho way of tho renewal of
this species, the destruction of the mature cones might be meutioned, caused principally by the
squirrels, which peel off tho scales clean to the core in search of the sweet, nutritious seed.

STORMS.

Full-grown trees are frequently uprooted by the hurricanes which from time to time pass
through the jpine belt. Those having the taproot shortened by impenetrable layers of indurated
clay interposed in the subsoil at varying depths are invariably the first victims ot the high winds,
In trees grown in snch places the taproot is found with a tumid and ronnd base as smooth as if
polished.
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FUNGI,

Frequentiy full-grown trees are found to show sigus of rapid decay. Tbese are recognized by
the gradmal dyiug of the smailer limbs and tbeir falling off, in consequence of the rotting of tbe
wood surrounding their baso; and after baving beeu cast off a hole or diseased spot remains in
the trunk, which is infested by a large fungus of the genus Polyporus {punk holes, punk stools).
The heartwood ot sucb trees is of a reddisb color, soft, sappy, and full of small ckaunels, cansed
by the breaking down of the walls of the wood cells, filled with tbe mycelium, tbe so-called spawn
of the fungus, the threads of whieb also penetrate the medullary rays. Sucb punky or red-heart
timber is found mostly on the ridges in the poorestsoil. Apparently superannuated trees are most
frequently found afflicted with this rot.

INSECTS.,

The Longleaf Pine, throughout its existence, is exposed to the danger of destruetion by the
ravages of insects, hosts of whick, belonging to various orders, are found to infest it from the
earliest stages of its development. Upou the tufts of the tender primary leaves of the seedling
are ofton found feeding large numbers of a yellow, black-striped caterpillar, the larve of a species
of sawfly { Lophyrus).

The cambium of trees felled in the latter part of the summer is soon found swarming with the
larval brood of bark beetles, which after a short time infest tbe trees growing near by, causing, as
has beon again and agaiu observed, the death particularly of the trees of younger growth over
extensive areas. Hence the necessity of stopping the practice of felling trees during the summer
season.  According to information kindly farnished by Mr. Schiwarz, of the Entomological Division
ot the United States Department of Agriculture, most if not all the species of the bark beetles
of the fawily Tomicide have more tban oneannnal generation,and in tbe Southern Statos they have,
in all probability, three. The summer generation develops in a very sbort time, possibly witbiu
four or five weeks, and the porfect boetles issuing from the trees felied in August will in Scptem-
ber attack the healthy trecs near by for want of more suitable food. The ravages spoken of by
Michaux refer, no doubt, to these species of Tomicide beetles which enter the solid wood of trees,
<. 8., Gnathotrichus materiarius and XYyleborus pubescens. The gallerics of tbese timber beetles
or allied speccies aro found to penetrato the wood to tbe heart. The grating noise made by the
larvic of the large ceramboid beetle, tho Monohammus, while engaged in its work of destruction
frequently strikes the ear in the forest, That there is a large number of species belonging to
different orders preying on the Longleaf Pine and more or less destructive to the lifo of this tree is
apparent from the following communication from Mr. Schwarz:

The number of insects to be found on tho Longleaf Pine is very large and comprises epecios of mnost ordere, but
a comnplete list of them has never been published and the habits of most of them have never been carefully etudied.
Only those which are really injurioue to tbe tree noed to be considered.

Order Hymenoptera: Several speciuvs of sawfiios ( Tenthredinide), occasionally very injurions to the yonnger trese,
the larvio defoliating the Lranches. The epecies thus far obeerved are Lophyrus abbotii, Lexoh; Lophyrus leconiei,
Fiteh, and three or four less conimon species.

Order Colcoplera: Round-lheaded Dorers (larvie of Cerambycide) affect the treee eimilarly to the Buprestide,
bnt their burrows ure always cylindrical, and some species Lore only nnder the bark, Tho most abnndant and
destrnctive is Monehammus titillator, Falr., but there are mauy other speciea, of which the following is a partial list:
Scaphinus sphericollis, Lec. ; Asemum moestum, Hald.; Criccephalus nubifus, Lec,; Eupogoniuslomentosus, Hald.; deantho-
cinug nodesus, Fahr. In the family Curcalionide, the woret cuemy of tho pine tree in the more Northern Statee,
Pisrodes sirobi ix raro in the region of the Longleaf Pine, hut another spocies, Pachylobius picivorus, Germ., the larve
of which bore under tho bark, is quito commeon and greatly injurious to the Longleaf Pine. Of its wore dangerous
onemies the Seolytid beeotles, which mostly boro their galleries under the bark, only a few species cutering thie solid
wood, the following are known to infest Pinus palusiris: Pityophthorus pulicariux, Zim.; P. aunectens, Lec.; Tomious
calligraphus, Ger.; T. arulsus, Eich.; 7. cacographus, Lec.; Crypturgus atomus, Lec.; Dendroctonus terebrans, Oliv.;
D. frontalis, Zim.; Hylastes porculus, Er.; H. erilis, Chap.

The few species entering the solid wood are Plafypus quadridentatus, Oliv.; (tnathoirichus materiarius, Fiteh, and
Xyleborus pubescens, Zim, Most of these Scolytidm are extremely numeroue in specimens, and althongh they ueually
infest injured or diseased trees, yet in cases of excossive multiplication or for want of proper food they often attacls

healthy trees, whioh within one or two years succumb to their attaoks.
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NATURAL REPRODUCTION,

Certain peculiarities inherent to this species formn a series of obstacles in tbe way of its
spontaneons reproduction. These are, first, the rare occurrence of seasons of abundant crops of
seed, and, second, its slow growth during tbe earliest part of its development, rendering the
young offspring of this pine liable to be snppressed by competing species of quicker growth. To
these causes is to be furtber added its depeudence upon the influence of direct sunlight, which is
required for its germination as well as during the subsequent stages of its growth to maturity,
and the sensitiveness of the seeds and seedlings to moisture; placed in a wet, undrained soil, the
germinating power of the first is destroyed and the latter will perish on exposure to the same
conditions. A stody of the young growth of the Longleaf Pine over the different regions of its
babitat leads unavoidably to tbe conclusion that tle chances for the reproduction of its forests,
left to the ordinary course of nature, are quite limited, even if the adverse conditions arising
from human agencics are left out of consideration. On the lowlands of the Atlantic Coast toward
its northern limit this pine is almost invariably replaced by the Loblolly Pine, wbile farther south
and in tbe coastal plain of the Gulf States east of the Mississippi River, after its removal, it is
replaced partly by the Loblolly Pino and largely by the Cuban Pine. On the wide expanse of
uplands rising above the coastal plain witb their broad ridges of a soil of sandy loam, the young
trecs of tho Longleaf Pine are met witb in every stage of growth. Attaining, however, during the
first five or six years scarcely a greater height than the surrounding berbage, the seedliings are
irredeemably ruined by the varions destructive agencies to which they are exposed. On land liable
“to repeated contlagrations, a sernbby growth, chiefly of barren oak and other upland oaks already
mecntioned, takes possession and exclndes by it shade the pine. 1f upon the rolling piune lands or
dry pino barrens the removal of most ot tho original tree covering is followed by a succession of
barren years, the ground will surely be invaded by the hard-wood trees mentioned, which will retain
possession. Under the shadeof these trees the Loungleaf Pine can never again find a home. In the
stronger soil of the upper division of the maritime pine belt, the region of mixed growth, where the
seedlings of the Longleaf Pino spring up simnltaneously with the hard wood trecs and the seedlings
of the Shortleaf Pine, these latter will eventually gain the supremacy and suppress those of the
Longleaf I’ine; consequently the lattor is seldom observed in mixed forests of second growth. In
tho flat woods, particularly in the pino flats of southwostorn Louisiana and Texas, with a soil
water-soaked during the winter and spring, the offspring of tbe Longleaf Pine is still more rarely
met with for the reasons stated. From these facts it is evident that, owing to natural canses,
combined with the unrestricted sway of the influences leading to its destruction by human agency,
the offspring of the Longleat Pine is rarely seeu to occupy the place of the parent tree, even in the
regiou most favorable to its natural renewal, and that final extinction of tbe forests of the Lougleaf
Pine ix inevitable unless proper forest managemont is applied.

FOREST MANAGEMENT.

The time for the acquisition of timber lands or of the right of working them for tbeir products
at prices far below what could be considered as an adeqnate roturn for their insirinsic value has
well-nigh passed away., The opportnnities whiclh existed during the last twenty-five years for
acquiring Longleaf Pine lauds, which were open to purchase by the hnndreds of thousands of acres
have now in a great measure ceased to exist. Tbe greater part of this kind of property has passed
into the possession of capitalists, and the rest will soon be similarly controlled. Under this new
order of things tho prico of these timbor lands is gradually approaching figures more in proportion
to their true value. The depredations committed unblusbingly on the puhlic lands, and on the
lands of railroad corporations and private owuers, aro rendered less easy every year nnder a mutual
protection of interest. Reckless waste and devastation, heedless of the interests of the future,
are giving way to a more ecotomical management of the timber resources in the logging camp and
in the mill. No wmeasures have heen attempted to maintain these resonrces by sparing the yonnger
timber iu its best stage of growth from the ax, or to provide in any other way for the protection

and preservation of the youngor growth,
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What has been said of the geographical distribution of this tree and its demands upon climate,
seil, and exposure demonstrates that east of the Mississippi River it can be successfully grown all
over the maritime plain of the Sonthern States (Anstro-riparian zone) and in the interior of Ala-
bami. through a large region ot the Carolinian and the southern exteusion of the Appalachian
zone to ap elevation above the sea falling little short of 2,000 fect. Aud the sandy =oils of this
region, largely too poor for agricaltural use, are par excellence Longleaf Pine lunds. In therenewal
of the forests of Longleaf Pine, npon areas denuded, the fact wuxt be horne in mind that to
produce timber whicl is under present conditions considered of fair merchautable qnality a period
of not le~s than one nmndred and fitty years is required, and that to prodnee timher of the dimen-
stons, elearness, and durahility for which it is held in such high esteem the slow growth under
the severe and hardening conditions involved in the struggle for light in the crowded forests is
necessiary.  Ilence, economie reasons would point to the maiutenance and conservative mannge-
ment of the existing forests of Longleaf Pine and their renewal by natwral reproduction, and
preferably by the method of selection whieh under the present. eonditions appears the most practi-
cable, involving chiefly methods of protection.

By this method all or most of the mature trees, corresponding in their proportions to the mest
desirable gnality of timber, are ent and the rest left to grow till they reacl similar dimensions, to
be in their turn replaced hy the second growth, whieh in the openings from time to time springs
up. 1o faet, this method was followed in the earlier days of the timber industry in the several
regions of the Longleaf I’ine, where the forests were heing culled for the best sizes at intervals
of from fiffeen to thirty years. But owing to the exhaustion of the mature pine from forests
within reach of railroad lines and water courses, which necessitates great outlays of capital
tor coustructing tramroads or waterways, the originul practice of selection has been abandoned,
no tree being =pared ot present that will make u stick of timber, however small, as long as
it finds  wale in the market. Care should of eourse he taken to leave always cnough seed
trees evenly distrihuted, and the chief care is to be directed to the protection of the seedlings
and other young growth from the destrnetive agencies mentioned—iire, cattle, and the encroach-
ment of invading spectes. A forest nnder such management would nceessarily present a great
diversity m the growth of the trees, and the length of time betweeu one cutting and tho next
would be equally variable. 1t mmst be remarked that the demand of this species for the unhin-
dered access of direct snnlight during the time of germination and successive stages of growth
might prove a serions obstacle to tho continued suceess of this metbod of selection; and the ¢ group
method,” as deseribed in the report of the chief of the Division of Forestry for 1894, might be suh-
stitnted with adviantage. Where it is desired to reestablish tlhie growth of Longleaf Pine upon
denuded areas, the gromnd mnst be eleared of every ohstacle in the way of free aceess of the rays
of the sun heforo the sowing. Owing to the ease with which tho seeds germinate and fhe seed-
lings take root in the ground, hat slight preparation of the samo wounld be required, and there
would he no difficalty in proenring o good stand. 1f transplanting is to he resorted to, the seed-
lings shonld be taken up during the fall or winter succeeding the first season of their growth,
before the further dovelopment of the rapidly growing taproot, the precaution always being taken
to prevent any injury to the rootlets and their drying ont before their transfer to the ground.
Since the trees clear themselves easily of branches, tho stand in the plantation in the earlier
stages does not need to be as dense as with ofher species. In order to seenre improvement and
permaneney of favorable soil conditions, the litter fromn the shedding of the leaves and gradual
decay of lierhage should be left nndistnrbed on the ground,

There can be hardly any <douht that the introduction of other shady speeies would greatly
assist in improving soil conditions and producing more rapid development of the pine. Care
would have to be taken to hring in these species later, say between fifteen and twenty years, when
tlie pine has begun to make its rapid height growth and can escape the shade of its neighhors,

Yor the present, however, the ecouowmic conditions are hardly yet ripe for any artifieial
reforestation, but the great importance of this valnable forest resonrce to the industrial and
cominercial development and prosperity of the people living witbia its Ihnits shonid be apparent
enough to keep them at least from preventing its natural reproduction. The growth of the yonng
timber after the first few ycars is rapid enougl, as may he seen from the table on page 37, and
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after fifteen or tweuty years, when the trees liave reached a diameter of 12 inches, they can he
tapped for resin and will give a continuous revenue. Under careful management, and hy tapping
only the trees which should he removed in thinnings to make light for the rest, this revenue can
he obtained withount in auy way impairing the final harvest value.

CONCLUSION.

From thie southern frontier of Virginia, throughout the lower part of the Southern States, to
the limits of high and compact forest growth west of the Mississippi River, spread over an area of
from 90,000 to 100,000 square 1niles, the forests of the Longleaf Pine still present a stupendous tim-
her wealth. Yet, if we deduct the farm lands, and consider that large areas have been culled or
entirely denuded of the original growth, we may estimate that the amount of timher standing can
at best not exceed 100,000,000,000 feet, and is probahly much less, while the cut, which at present
does not fall short of 3,700,000,000 feet, board neasure, is bound, as the Northern pine is giving
out, to increase at even greater rate than in the past. Under such a strain, outstripping hy tar
the possibilities of their reproduction, the cxbaustion of the resources of these forests within the
near future is inevitable, and if the devastation nuder present managemcnt hy the naval store
industry and the destruction caused hy fire and domestic animals is continued their extermi-
nation as far as practical purposes are concerned must he regarded as cqually certain,



APPENDIX.

THE NAVAL STORE INDUSTRY.

The resinous prodnct of the Longleat Pine furnishes the raw material for the production ef
naval stores, one of the most important indnstries in connection with the resonrees of the
Awmerican forests. At present the bulk of these stores used in the world is derived from the
forests of Longleaf Pine, and hence this industry is almost entirely confined to the coast pine belt
of tlie Southeru States, the proportion contributed Ly France, Austria, and other countries being
insignificant,

For the year 1892 the foreign export of spirits of turpentine alene amounted to over 260,000
casks and the total production exceeded 350,000 casks., To produce this amount of spirits at least
2,500,000 acres must bave been in orchard, and since over one-third of the total production is
furnished by orchards being worked for the first year, over 800,000 acres of virgin forest must be
attacked anunually to supply present demands.

Under the name of uaval stores are comnprised the produets derived directly or indirectly from
the resinous exudation of cone-bearing trees, mostly pines, inclading tar, the prodoet of the
destructive distillation of the wood of pines highly charged with resinons matter. The name is
nmudoubtedly derived from their extensive consomption in the shipyards and on board of vessels.
These products are:

RESIN, OR CRUDE TURPENTINE.

The resin of the Longleaf Pine recently cxuded is almost colorless, or of a pale straw color, of
the cousistency of liouey, having a terebinthinous odor aud taste, and like all substances of the
same class is insoluble in water, but soluble in aleohol, ether, and spirits of turpeutine. It cou
sists of a volatile oil and a solid resin held in solution partially suspended in the former, The best
quality is obtained duriug the first year the tree is worked, kuown as “vivgin dip” or “seft white
gum,” which is almost eolorless and contains the largest quautity of volatile oil. In the following
year it is of a deeper yellowish color, the “yellow dip,” which with each succeeding year Lecomes
darker in eolor, more viscid, and poorer in volatile oil.!

Toward the close of the season the resin becomes hardened nnder the influenee of a eooler
temperature and the partial evaporation of its velatile coustituents. This solidified resin, of
whitish te yellowish eolor, called liard gum or scrape, eontaius only half of the quantity of the
spilits of turpentine obtained from the dip or soft gum. By the distillation ef the erude turpen-
tine the naval stores of most importance to trade are obtained.

SPIRITS OF TURPENTINE, OR OIL OF TURPENTINE,

Spirits of turpentine, or oil of turpentine, is the volatile constituent of the resin, This liquid
when freshly prepared is eolorless, of a peeuliar odor and taste, of a density varying between
0.85 and 0,87, volatile at ordinary temperatures, boiliug between 304° and 320° F. It turns polar-
ized light to the right, a characteristie feature of the Ameriean spirits of turpentine, mos.t (.)f the
spirits from other sourees polarizing the light to the left. Iu its pure state this volatile oil is free
from oxygeu, being a hydroearbon of the eomposition of CyHy It is highly inflaminable and

't is still an npen question whether this deterioration is necessary or only owing to fanlty manipulation.
Experiments to settle this question are now in progress in the Forestry Division,
67
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burns with & sooty flame. It is a good solvent for many resins, wax. fats, caoutebouc, sulphur,
aud phosphorus, and is used iu the arts and industries for the preparation of varnishes, in paiuts,
tke rubber industry, ete. Before tbe introductiou of kerosene oil it was used extensiveiy for an
ilinminator; it is also used in wedicine internally and esterually and often as an adulterant of
various essential oils,

ROSIN, OR COLOPHOXNY.

The solid constituent of the crude turpentine wbich forms the residue remaining after its dis.
tillatien. 1t is of diffcrent degrees of heaviness, accordiug to the quantities of volatile oil retaiucd
atter distillation, is brittle, easily powdered, of a glassy luster, aud of the specific gravity of 1.07,
almost without taste, of a faiut terebinthiuous odor. It becomes soft at about 1762 F., melts
between 1904° and 212° F,, and is soluble in the same solvents as crude resin. According to the
nature of the crude turpentine, depending upou the number of seasons the trees have been worked,
it shows different properties in regard to the transmission of light, and in color. It is either
perfectly transparent, translucent, or almost opaque; alnost colorless, or a pale straw color to
golden yellow, reddish yellow, through all shades to dark browu aud almost black. The market
value of this article is eutirely regulated by these properties, 1ln the American mmket the
tollowing grades are distinguished: WW (Water White) and WG (Window Glass), the lightest
aid highest priced grades, obtained frot the “virgiu dip:” N (Extra I’ale), M (Pale), K (Low
Pale), I (Good No, 1), H (No. 1), F (Good No. 2), E (No. 2), D (Good Strain), C (Strain;, B
(Commou Straiu), and A (Black).

PINE TAR.

This is not exactly a by-product of the turpentine orchard, but is produced by the destructive
distillation of the wood itself. It is chiefly produced in North Carolina, where this industry has
been carried on since the earliest colouial times. Small quantities are produced in other sections
of the Southern piue belt, mostly for home consumption. Perfectly dry wood of the Longleaf Pine,
dead limlis and trunks seasoned on the stump, from whicb the sapwood has rotted, are cut in
suitable billets, piled iuto a conical stack, in a cireular pit, lined with clay, tbe center commuui-
catiug by a depressed chaunel with a receptacle—a bole in tbe gronnd—at a distance of 3 to 4
feet from the pile. The pile is covered with sod and earth, and otherwise treated aud managed
like u charcoal pit, being fired from apertures at the base, giviug only enougb draft to maintain
slow smoldering combnstion. After the ninth day (be tar begins to flow aud continues for several
weeks. It is dipped from tbe pit into barrels of 320 pouuds, the staudard weight. One cord of
dry ¢ fat” or ¢ lightwood ” furnislies from 40 to 50 gallons of tar. The price of pine tar is quoted
as low as #1.05 a barrel. Since considerable quantities of tar arc produced incidentally in- the
destructive distillation of wood in iron retorts for charcoal aud other products, the price las
been greatly depressed.

COMMON PITCH,

The best gnality is obtained by boiling down tar until it bas lost about one-third or more of
its weight. The uaval pitch of commerce has more or less rosin of the lowest grade added to it.
Pitch is also obtained as the residue remaiuing from the dry distillation of rosin for resin oil,

HISTORICAT, REMARKS.

The tapping of the trees for the crude turpentine and the manufacture of tar and pitch was
first resorted to by the earliest settlers of Nortb Carolina, and in later colonial times these prodncts
furnished the largest part of the exports of the colouy. In the three years from 1768 to 1770
the exports of erude turpentine, tav, and pitch reprosented on the average for cach year a value of
$215,000 of onr present currency. Most of the erude turpentiue was shipped to Englaud. Later
the distillation of spirits of turpeutine was carried on in ¢lunsy iron retorts in North Carolina
and in Northern citics, Tbe introduction of the copper still in 1834 resulted in a largely
increased yield of spirits of turpentine, and the industry reccived a great impetus. With tbe new
demand for spirits of turpentiue in the maunufacture of rubber goods, and its increased use as an
illuminator, the number of stills increased greatly, and turpentine orcharding was rapidly
extended sonth and west beyond its original limit, The large consumption of spirits of tnrpentine
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caused snch an increase in its prodnction that the residnary product, rosin, became largely in
excess of the demand, uad, in consequence, innch depreciated. This rednction of profits in the
business caused the transfer of the stills from the leading markets to the source of the raw
material, the forest. From that time, 1844, dates the great progress made m the extension of this
industry. Up to that tiime more than half of the crade turpentine was distilled in North Carolin,
but thenceforth the industry spread into the States ot South Carolina, Georgia, Florida, and the
Gulf States to the Mississippi River.

At the close of the war the demand for spirits of turpentine was not so great as before,
petrolenm products of several kinds having been found to take its place not only for illuminating,
Lt also tor other purposes. With the general exteunsion of arts and mannfactures all over the
world, there has since been an iucreasing demand for spirits of turpentiue and rosin.  The expoerts
of these articles in the year 1890 awouuted to $8,133,339 in value,

TURIFMENTINE ORCHARDING IN THE FORESTS OF LONGLEAF PINE.

In the estahlishment of  turpeutine orchard and . still, two points wnst he considered,
uamely, proper facilities ot transportation to shipping poiuts and a sofficient supply of water for
the coudenser conuected with thestill. The copper stills gencrally in use have a capacity of about
800 gallons. or a charge of 20 to 25 barrels of erude torpentine, For such a still to be charged
twice iu twenty-four hours during the working season, 4,000 acres of pine land of 1 good average
stand of timber are required. Thix i eais divided into twenty parcels each of 10,000 hoxes, s the
receptacles are called, which are cut into tho tree to receive the exuding resin,  Such a parcel is
termed a crop, constituting the allotment to oue lahorer for the task of chipping. The work in a
turpentine orchard is started in the earlier part ot the winter with the cutting of the boxes. Until
some years past uo trees were boxed of a diameter less than 14 inches; of late, bowever, saplings
under 10 inches in diameter are boxed. Trees of full growth, according to their circumference,
receive from two to four boxes, so that the 10,000 hoxes are distributed among 4,000 to 5,000 trees
on an area ot 200 acres.

The boxes are cut (see Pl VIII) from 8 to 12 inches above the hase of tho tree, 7 inches deep
and slautimg from the outside to the interior, with au angle of about 352, In the adult trees they
are 14 inches in greatest diameter aud 4 inches in greatest width, of a capacity of ahout 3 pints,
The cut above this reservoir forms a gash of the saume depth and ahout 7 inches of greatest height.
Iu the mearntime the ground is laid bare around the tree for a distanee of 2} to 3 feet, and all com-
hustible material loose on the grouund is raked in heaps to be hurned, in order to protect the trees
against danger of eatching firc during the conflagrations which are frequently started in the pine
forests hy design or carelessness. The employment of fire for the protection of the turpentiune
orchard agaiust the same destructive agency necessarily invelves tho total destruetion of the
smaller tree growth, and if left to spread without coutrol boyond the proper limit, often carries
ruin to the adjoiming forests,

During the first days of spring the turpentine hegins to flow and chipping is hegun, as the
work of scirification is termed, by which the surface of thie tree ahove the hox is laid hare beyond
the youngest Iayers of the wood to a depth of about an inch from the ontside of the bark. The
romoval of tho bark and of tho outermost layers of the wood—the ‘“chipping” or “haeking”—is
done with a peculiar tool, the “hacker” (fig. 9, r, /), a strong knife with a curved edge, fasteuned
to the end of a handle bearing on its lower end an iron hall ahont 4 pounds in weight, to give
increased force to the stroke inflicted on the tree, and thus to lighten the lahor of chipping. As
soon a8 the scarified surface ceases to discbarge turpentiue freely, fresh incisions are made with
the ltacker. ‘The chipping is repeated every week from March to October or November, extending
generally over thirty-two weeks, and the height ot the chip is inereased about 14 to 2 iuches every
month. The resin acecumulated in the boxes is dipped into a pail by n flat trowel-shaped dipper
(tig. 9,4) and then transferred to a harrel for trausportatiou to tho still, In the first season frour
six to eight dippings are made. The 10,000 boxes yield at each dip 40 barrels of “dip” or soft
gum,” as it is reckoned in Alabama, to be of 240 pounds net weight. The flow is wost eopious
during the height of the snmmer (July aud August), diminishes with the adveut of the cooler
season, and ceases in October or November. As soun as the exudation of the resin is arrested and
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the resin begins to harden under the influence of a lower temperature it is carefully scraped from
the searvified surface and the boxes with a narrow, keen-edged knife attached to a long wooden
baudle (fig. 9. b, ¢). In the first seasou the average yield of dip amounts to 280 Darrels and
of the hard gum or scrape to 70 barrels. The first vields 64 gallons spirits of turpentine to the
barrel of 240 pounds net, ind the latter 31 pounds to the barrel, resulting in the prodnctiou of
2,100 gallons spirits of tirpentine and 260 pounds of rosin of higher and highest grades. The
dippings of the first season are called “ virgin dip,” front which the finest quality of rosin is obtained,
graded in the market as Water White (W W) and Window Glass (WG). Iu the second year frowm
five to six dippings are made, the crop averaging 225 barrels of soft turpentine and 120 harvels of
scrape, making altogether abont 1,900 gallons spirits of turpentine.

The rosin, of which about 200 barrels are produced, is of a lighter or deeper amber color, aud
perfectly transpareut, of medium quality graded as I, H, and G. Iu the third and fourth years
the nimber of dippings is reduced to three. With the flow over a 1nore cxtended surface, the
turpentine thickens under prolouged exposure to the air and loses sone of its volatile oil, partly
by evaporation and partly by oxidation. In the third season the dip amounts to about 12¢

—f

b d
Fia. ¢.—Tools used in turpentine orcharding : a, dipper; b, pusher; ¢, open puller; d, closed puller; ¢, f. backer {front and rear view).
barrels and the serape to about 100 barrels, yielding about 1,100 gallous spirits ot' turpentine and
100 barrels of tosin of 8 more or less dark color, less transparent, and graded as I', E, and D,
Tu the fourth and last year three dippings of a somewhat smaller quantity of soft tmpentine
than that obtained the season before and 100 harrels of scrape are obtained, with a yield scarcely
realizing 300 gallons of spirits of turpentine and 100 barrels ot rosin of lowest quality. classed as
O, B,and A. After the fourth year the tarpeutine orchard is generally abandoned. Owing to the
reduction in gqnantity and quality of the raw product, it is not considered profitable by the larger
operators to work the trees tor a louger time. It is only in North Carolina that the smalier
landowners work their trees for teu or more successive seasons, protect the trees against fire, and
after giving them rest for a series of years, apply new hoxes on spaces left between the old chips—
“reboxing.” ’
DISTILLATION.

The process ot distillation is carriecd on in the ordiuary way, and requires care and expericnce
to obtain largest quantities of rosin of highest grade and to guard against overheating. After
heating the still, somewhat above the melting of the crude turpentine, a small stream of tepid
water from the top of the condenser is eonducted iuto the still und allowed to run until the end
of the process. A large quantity of water runs over with the spirits of turpentive, which is
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collected in a barrel, where it separates from the water and is then imwmediately transferred into
barrels. After the oil has ceased to run freely the heating of the still and the influx of water has
to be carefnlly regnlated. After all the spirits of turpentiue has been distilled over, the fire is
removed and the eontents of the still are drawn off by a tap connected with the bottom. This
residiinm, molten rosin, is at first allowed to ruu thiough a wire cloth and is immediately strained
again throngh coarse cotton clotb or cotton batting, inade for the purpose, into a large trough,
from which 1t ix ladled into barrels. The legal standard weight of the commercial paekage is -
R0 ponnds gross. A turpentine distillery on the basis of twenty crops produees on the average
dinring the fonr years that the boxes are worked 2,400 casks or 120,000 gallons of spirits of
tnrpentine and about 12,000 barrels of rosin or 2,800,000 paunds, the lowest grades, B aud A,
cxelnded, a total valie of abont B8G0,000 at uverage prices. The prices of spirits vary at preseut
from 28 to 40 vents a gallon, even throngh the same season, aceording to supply aud demand in
the market. The average gnotations on December 30, 1892, at Wilmington were 28 eents for
spirits and 21.91 for a barrel of rosiu down to grade C.

(O OF ERTABLISHING o PLANT AND WORKING THE CROPS.

Timber lands with the privilege of boxing tbe timber for a term of fonr years are rented at the
rate of %50 per erop of 10,000 boxes, or 200 acres. The establishinent of a plaut for the working of
twenty crops, or 4,000 aeres of thmber land, vrequires an
investment of about 35,000, including the bnildings, stills,
machinery for pomping water, tools, aud teams. Accord-
ing to the statements of an experienced operator, the cost
of- working the trees of one erop during the four years,
whicl: is mostly done by the job—that is, the making and
cornering of the boxes, inspecting the same, raking
around the trees, chipping, dipping, scraping, hanling the
crude tnrpentine to the still, inclnding cost. of harvels for
spiiits of binrpeutine, and for the rosin and superintendiug
the crap—amonnts to aboit 22,300 per erop, or $46,000 for
the twenty erops. 1f to thns amonnt tbe interest, 6 per
cent per aminm, on the capital invested and the deprecia-
tion in the valne of the plant during the four vemars is
added, witb some other ineidental expeuses (taxes, ete,),
the cost of the production of the 120,000 gallons of spirits
ol tnrpentine and 12,000 barrels of merebantable rosin,
toots np to not less than 250,000,

A method of improving on tbe present pnaetice by
employing an earthen pot instead of tbe injurions <box”
lias been patented and practieally introduced by J. C.
Sehuler, of West Lake, La. The arrangement is repre- yi. 10 —improved method of turpentive orcharding.
sented i fig. 10, its main feature being an earthen pot
which can be moved as the scar ix lengthened. thus reducing the distance over which the resin
has to flow, and with this the amonnt of volatilization and loss of spirits of turpentine. The
method resembles that employed in France (see Report of Chief of Foresury, United States
Department of Agrienltnre, 1892, page 347), and, though its general applicatiou in this conntry is
not yet secured, it is certainly a step in the right direction.

Mr. Schuler admit= that the first cost for providing the ¢nps, puiting themn up, and removing
thew the second season raises the expense of working a crop of 10,000 cups for two seasons to $440,
against $190 for entting 10,000 boxes expended nnder the old system in working one erop for two
seasous, all otber expenses connected with the work being considered equal. Ou the other haud,
Sehuler claims that the difference is vastly overbalanced by the inereased yield of erude turpentine
obtained by his cap method, amounting for one crop worked twa years to 195 barrels, at $3.50 per
barrel; after deducting the ¢xtra expensc iuvolved by bis method, this wonld leave a net balance
of %410 per crop in favar of the enp system. He also claims that this amonnt i< still tfurther
angmented if the larger qnantity of spirits of turpentine and the higher quality of resin obtained
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from the dippings under his system are taken into account., On tbe first point be says tbat fully
one cighth of the crude turpentine brought to the still from the boxes consists of cbips, sand, and
other foreign natter, contaminations from which the product of the cups is entirely free. On tbe
secoud point he refers to the high grades of rosin resulting from the distillation of thke crude
turpentine from the cups, which almost entirely classes with the highest and higher grades,

CEFFRECIN OF THE PRODUCTION OF NAVAL STORES UPON THE TIMBER, THE LIFE OF THE TREE; ANDI THE CONITIONS
GF THE FOREST,

In the present management of the turpeutine orchards in the Southern piue forests a great
deal ot crude turpentine is wasted, mucb of the valuable spirits of turpeutineis lost by velatilization
in passing over thbe long chip thee on its way to the box, and much of the resin is lowered in its
grade and value by oxidation consequrent to exposure aud by admixture of foreign substances—
bark, coal, dust, etc.

Concerning the eflect of the tapping of the trees upon the timber, there exists no reason on
physiological or auateimical grounds for considering it injurious, and the opinion held by many,
that the qualities of timber are impaired by bleeding, finds no support when it is considered that
the heartwood remains unaflected. The resinons contents of the heartwood heing solidified and
tbe formmation of the resin taking place only in the newly tformed wood, the heartwood can not
participate in the flow of the resin, the discharge being necessarily confined to the sapwood.
This fact has been fully substantiatcd by the work of the Division of Forestry. by which it has uot
ouly been sbown that the strength of the heartwood, the most important if not the only part of the
tree used for liunber, s in no wise becn diminished, hut alse that the durability of the timber, ax
far as it depends upon its resinous contents, can not be impaired by bleeding. Itisonly in that part
of the butt log around the chip that the qnality ot the timber becomes somewhat impaired—the
wood becoming highly charged with resin is renderced move hrittle and harder to work, with a ten-
dency to guin up the tools. Indircetly, however, a cousideralile proportion of the boxed tiinber
becomes damaged if not utilized shortly after having been bled. It is often lett standing for a
number of years, exposed to various destructive agencies, such as insects aud fire, followed by
parasitic fungoid growth. Large capricorn beetles bore their way through the callus surrounding
the chip and through and boyond the sapwood. Through the iunmnerable fissures which are
caused by fires, air and water charged with the sporesof parasitic fungi find entrance to the body
of the tree, causing disease and decay. The damage from tliese causes increases every year. so that
from them alone the timber from a turpentine orchard abandoned for a dozen years was found
damaged to the extent ot fully 20 per cent. Although the lass of its resin by bleeding results
physiologically in no direct injury to the tree, the wound inflicted by tapping, like any other wound,
interferes with its healthy growth and, particularly in the case of trees of smaller size, causes their
early decay. While the exnded resin covering the excoriated surface of the tree acts as an efficient
antiseptic, atfording a firin protection against the access of the spores of tungi, it endangers the
lifo of the tree, if exposed to fire, by its greater inflammability, the heat produced by its flame
being capable of killing tbe trecs outright. Under tho crude and inconsiderate manner of cutting
the boxes, all of the trecs of sinaller size and wany of the larger trees are blown down, and »
considerable nnmber of those remaining with their excoriated snrfaces ont of proportion to the
recuperative power of the trees are doomed to perish sooner or later in consequence of such
trcatment,

These injuries inflicted nupon the individnal trees, in connection with tbe fires started with the
opening of thc season one year after another, cause such damage to the forests ax to effect fiually
their total destrnction, Fire being allowed to sweep over large areas, its force increased in the
turpentine orchards by the exposed resiuous snrfaces of the trees, and by trees blown down and
the débris covering the ground, an immense mnount of timber is destroyed. Trees which have not
been killed outrigbt by the fire, or have altogethor escaped the danger, are doomed to speedy
destruction by bark beetles and pine borers, whick find a breeding place in the living trees
prostrated by the winds during the suinmer, the broods of whicb rapidly infest the standing trees,
which invariably sucenmb to the post the same season. In conseqnonce, the forests invaded by
turpontine oreharding preseut, in five or six yecars after they haye been abandoned, a picture of
ruin and desolation painful to bebold, and in view of the destruction of the seedlings and the
younger growth all hope of the restoration ot these magnificent forests is exeiuded.
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LONGLEAF PINE IN HIGHLANDS.

Under date of .\ugust 5, 1895, Dr. Molr sends the following interesting note descriptive of a
tract of Longleaf Pine grown at the remarkable altitude of 2,000 feet:

In my mvestigations of the tlora of the region of greatest clevation in Alahama 1 was surprised to find the
Lougleaf 'ine, which forms the greater part of the trev growth our the finks of the mountains in the region of the
State, to asceml to a height of 1,600 to 1,700 feet aliove the sea—(Chenawhiaw Mountain, Clay Connty, 2,400 feet).
Whetens 1 tonnd the tice to disappear at an elevation of about 1,300 feet on the Blne Monntain or Talladegn Mountain
Rangze ubout Chamdler's Spring, ‘I'idladega County, ind on the isolated ridges of the Alpine Mountains in the same
county (in 18033, Prof. Ii. 8 Smithand Mr. Brewer, assistant geologist, fonnd a2t pomnts of the same monntain range,
5 ar 6 uiiles further to the south, the lLongleaf Pine ut an elevation little short of 2,000 feet.

I'vomt my observations in fermer years 1 was convinced that the pine forests of the metammorphic regions ot Ala-
Baina deserved ne mention among the timber resources of the Stiate, however valnalle they might be as a resource
tor fuel in vommection with the miueral resources of these parts of the State. 1 was not a little snrprised to hear, on
my trip of last werk, of a sawmill with a daily output of fromn 65,000 ta 70,000 feet of lumnher of Longleaf I'ine, situated
in the lower puut of Clay Connty, at the ontskirta of the geclogical formation mentioned, Yesterday moruing1 visited
the pine forests from which the snpplies of this large and well-condncted establishment, at Hollins, on the Georgia
I’arvitic Railroad, are drawn. There I fonund the foothills and narrow valleys between them, at an slevation of from
1,400 to 1,500 feet, covered with a truly magnificent forest of Pinus palustris, yielding to the acre as mnch merchant.
uble timber as the best vlass of pine lands in the coast pine Lelt from Alabama to Texns, The trees are tall; some
of them measured on the gronnd were fouud from 110 to 118 fect total height, with the ¢rown 60 feet above the
gronnd, and the shaft clear of beart and limb for almost the whole of that length; #wo cuts of 20 feet cach ahove
the stump are generally free from hlemish, The surface soil appeared as arid and poor as that fonnd on the stesp
declivitics of the mnin runges. Its pine timber growth was to me indeed 21 enigmn, which, however, soon fonnd its
solntion by examining in & deep cut the snbseil condition; the decomposed dioritic schist, forming o kind of soft maxr]
for a creat depth, offered no obstacle to the loug taproot of the pine. These hills extend for a length of about 6
miles in a norftheasterly direction, hy a width scarcely exceeding 2 miles, I conld not learn that any other locality
is found in the same geological formation of an eqnal extent with the same conditions of the timber growth.



ADDITIONAL NOTES ON LONGLEAF PINE.

By I'1LiBERT RoTH.
(September 1, 1897.)

Though this species is well recognized wherever it grows, and reeeives almost nniversally the
name of Longleaf or Longstraw Pine, the two terms “Yellow Pize” and “Pitch Pine™ are often
eonfusing. Unfortunately these names are most common at the points of mannfactnre and with
men who know bnt little abont the trees themselves. Whereverused knowingly the term *Yellow
Pine” refers to very old slow grown trees of Longleaf, with a very fine, smooth bark, extremely fine
grain (narrow rings), and with very narrow sapwood (1 inch or less). The term * Pitch Pine,” on
the other hand, refers to younger trees, of more rapid growth, wider sap, and consequently with
more pitch or resin, It is self-evident from this that, as these trees grow older, intermediate
forms oecur to which one man gives one nane, the next man another.

In its distribution the Longleaf presents some very interesting features. I1u North Carolina,
on the north side of the Albemarie Sound, this tree is frequently wanting over large tracts, aud then
again covers several hundred aeres almost to the exclnsion of other pines. Along the western
coast of Florida it goes as far sonth as Fort Myers, on the Caloosaliatchee River, comes right ap to
the salt marshes or bluifs, with but a slight friuging of Cnban and Pond Pine, exceptiu the few cases
where large hammoclk swamps like the Gulf Hammmoek and Chessahowitzka Swamp occupy the
space between pinery and ocean. In Texas the Longleat ix rather sharply limited, aud the
transition is very abrnpt from Longleaf Pine forest into a pinery of Loblolly and Shortleaf mixed
with hard woods,

As mentioned in the monograph, the dimensions to which the tree grows do not vary greatly
in different seetions from Bast to West. There are just as fine trees in North Carolina as oceur in
Georgia or in Lonisiana aud Texas. An exception to this occurs in the case of the extremely
barren, dry sands of Florida, where this tree commonly attains a height of scarccly 60 feet, with
about 25 to 35 fect of log timber. Frequently thousands of trees are seen on a section with a total
height of less than 50 feet, aud the top flattened, rescmbling more that of river-bank cypress than
pive. In justice to this pine, however, it mmnst be said that what it lacks in size it fully makes np
in (quality, for therc is no finer-grained, lieavier, and stronger pine in the market than is ent on
these pine sand barrens of Florida. Strauge to say, even on these dry and barren sands the
developinent. or the growth of the young tree is most astonishing. Leaders (end shoots) of over
24 inches in length on trees 6 to 15 feet high are common, and the increase in diameter is fully
in keeping with this rapid npward growth.

In the Carolinas, Georgia, and Florida there are springing up mniltitndes of groves of youug
Longleat Pines, aud all stages may be seen, from the seedling, resemhling mnch more a large
bunch of coarse grass thap a pine, and the sapling with its straight, stiff, few-limbed but never
baosh-like form, to the pole size, 40 to 60 feet high and 8 inches in diameter, with its small crown
and a shaft well eleaned of hranches whether grown in the open or in the midst of a thicket.

Unfortunately, many of these fine young groves fall vietims to the universal bleeding for tur-
pentine, followed by fire, which, liowever, in many localities is now recognized by the prudent
residents as fast becoming a curse to the community, not only by destroying a valuable sonrce
of revenue, but by alienating people  from their legitimate business of farming, TFurpentine
orcharding is still continued everywhere in the pinery of North Carolina along and west of the
Wilimington and Weldon Railroad. Thus far the very narrow sapwood, promising bnt a small
yicld and frequently leading to **dry faces,” i. e., a drying np of that portion ot the tree, seemns to
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have held back the industry from the slowly grown pines of Florida. Some operators, however,
claim that the long season more than makes up for this defect. To what cxtent this is correct
remaius to be scen, In Lonisiana and Texas blecding is not carried on even to the extent to
which it is commendable. Mow long trees of this species cau withstaud bleeding and its effects
is well illnstrated hy old trees in Bertie Connty, N. C., which were bled fully eighty years ago,
and much injured hy fire whick ate into the box and ‘“face.” These trees are generally sound,
have good erowns, and show a fair growth for trees of their size and age. Owing to peculiarities
of the market, the butt cut of thcse logs is nsnally rejected, and therefore left in the woods.

Longleaf Pine is still largely cut into timher, i. e., pieces thicker than 4 inches; mnch is sawn
to order, the entire trnnk, therefore, being generally cut into one or two lengths in logging.
Special sizes, and also boards of great length and odd widths, are mannfactured in great quanti-
ties for export. The bulk of Longleaf is still ent with circular saws and is not dried in kilns,
though both hand saw and dry kiln have been and are used snccessfully.

Among the diseases to which this tree is subject, the disease of the cones, recently dlseovered
and studied hy Dr. W. T. Swingle, deserves attention. The cones are attacked during the first
year of their existence, and instcad of attaining only abont 1 ineh in size, they swell np to the size
of a sccond-year coue (3 inches and more), and take on  bright orange color. Only cones of
this species and of Pinus heterophylle have so far been found aftected.
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THE CUBAN PINE.

(Pinus heterophylia (ElL) Sndw.)

Synonyms: Pinus Tada var. keteraphylla Elliott, Sk., ii, 636 (1824).
Pinus Cubensia Grisebach, in Mom, Am. Acad., viii, pt. 2, 530 (1863), not Hort. ex Gord. (1858).
Pinug Cubenasis var. terthrocarpa Wright in Grisebach, Cat. P1. Cuben., 217 (1866).
Purus Elliottii Engelmann ex Vasey, Cat, Forest Trees, 30; in Rep. Com. Ag. 1875, 178 (1876).
Pinug Elliottii Engelmaun, in Trans, St. Lounis Acad., iv., 186, t. 1, 2, 3 (1879).
Pinus heterophylla (E1l.) Sudworth, in Bull. Terr. Bot. Cl., XX, 45 (1893).

COMMON OR LOCAL NAMES.

Slash Pine (Ala., Miss., Ga., Fla.). Pitch Pine (Fla.).
Swamp Pine (Fla., Miss., Ala.), in part. She Pitch Pine (Ga.).
Bastard Pine (Ala. lumbermen, IFla.). Shie Pine (Ga. and Fla,).
Meadow Pine (Fla., E. Miss.), in part. Sprace Pine (So. Ala.).
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THE CUBAN PINE.

By Cnaries Morgr, Ph, D.

INTRODUCTORY.

Confined within narrow limits aloug the coast of the extreme Southern States east of the
Mississippi River, little known and mostly confounded with its allied species, the value of the Cuban
Pine has been scarcely recognized. A closer investigation of the properties of its wood, of its life
listory, and of the part it plays among the forest growtl soon diseloses its economic importance.
Convinced that to meet proper appreciation the merits possessed by this pine ueed only to be
maide more generally known, their consideration in this place amoung the biologieal investigations
of the more immportant timber trees of the eoniferons order will explain itself.

This tree was 1ot known to the earlier Ameriean botanists. Elliott first' took notice of it as
a distinct form, and he regarded it as a variety of the Loblolly ine. It remained still practieally
unknown as a separate speeies for another half century, until near the beginning of the past deeade,
when it was again brought to the notice of botanists by Dr. Mellichamp, of Bluffton, 8.C.; Dr.
Engelnann exhihited elearly its specifie eharacters, and for the first time directed afttention
to the economie value of this pine by diseussing the development of the tree and the qnalities of
its timber.? On account of the coarser grain of its wood and tho large amount of sapwood, this
timber wis hield to be of little value, and the tree reeeived little or no attention by the Inmberman.
1t is only very lately, especially sinee kiln-drying has beeome nore general, that its value is heing
reeognized and appreciated, and nnder the name of “Slash D’ine” it is eut and sold without
diserimination with the Longleaf Pine, with whicl it is nsnally associated.

GEOGRAPHICAL DISTRIBUTION.

The Cuhan Pine is a tree of the coast region in the suhtropical region of North Ainerica east of
the Mississippi River, and also of the neighhoring tropics, beiug found in Honduras and Cuba
(see P1, 111). In the United States the trec is eonfined to the eastern belt of the Anstro-riparian
or Lonisianian lifo zone of Ameriean biologists, from 33° north latitude in Sonth Carolina along
the coast to tho extremity of the peninsula of Florida. Toward the west tho tree extends
along the coast of the Gulf to the Pearl River Valley, It is principally restricted to the eoast
plain, but on the Gnlf Coast and along the water eourses it extends inland to a distance of fully
60 miles from the sea. On the Atlautic Coast it penetrates the interior nearly to the limit of the
eoast pine belt, as has been observed in Georgia in the valley of the Ocmnlgeo River, over 100
miles distant from tide water. Groves of the Cnban Pine skirt the low shores of the numerous
inlets and estuaries of tliese eoasts, and eover the outlying islands. More or less associated with
the Lohlolly and the Longleal Pine, it forms a part of the timher growth of tho open pino forests
which in unbroken mouotony cover the flats for long distanees. It is only in the lower part of
Florida, where the tree extends from the .\tlantie across to the Gnlf of Mexico, sonth of Cape
Canaveral and Biscayne Bay, that, as the only pine there, the Cuban Pine forms forests by itself.
Toward the interior it occurs scattered ainong the varied growth of broad-leafed evergreens and
eone-hearing trees which cover tho swamps along the streams. Sinee it is invariably eut and sold

! Elliott, Sketches of the Botany of South Carolina and Georgia, Vol. 11, page 263, 1824.- . '
*Fngelnann: Revision of the genus Pinug and description of Pinus elliottii. Transactions St. Lonis Acad. Sei.,

Vol. IV, 186, 1879, 79
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without distinction, no figures can be given of its anunal consnmption, nor is it possible to form
eveun au approximate estimate of the standing supplies. The old tiinher goes, of’ conrse, as fast
as that of the Longleaf Piue, but in its reproduction it ontstrips the latter. Wherever in tbe
coast plain the original growth of the Longleaf Pine has been removed, the Cuban Pine takes, in a
great measure, possession of the ground, in some loealities associated with the Lobloliy Pine,
Young forests in every stage of growth are seen covering traets of greater or lesser extent,
promising important supplies ot resinons products, timber, and fuel.

PRODUCTS.

As a timber tree the Cnban Pine is little inferior to the Longleaf Pine. It furnishes stieks of
large dimensions tree from blemish, rivaling in that respeet that superior variety of the Loblolly
Pine called Rosemary P’ine, and there is no donbt that it was often confounded with this treein
thie shipments of masts and long spars inade in former years from the sonthern: Atlantic and eastern
Gulf ports. 1u the luinber mills on the Atlantic Coast the timher of this tree is indiscriminately
sawn and shipped with that of the Lougleaf Pine.

It remains yet to be proved whether the coarser strneture of the wood of the Cuban I’ine
would render it less durable, Tt ts certain, however, that this very cause, which might interfere
with its resistance to atmospheric inflnences or to contact with the soil, will be found an advantage
it the preservation of the timber is to be secured by its impregnation with antiseptic solutions,
more open structure permitting readier infiltration.

Resinous produets,—This pine abonnds in resinons watter. The oleoresin, resin, or crude
turpentiue, when freshly exuded, 1s perfectly limpid, of honey-yollow color, less viscid than the
resinons product of the Longleaf Pine, and to all appcarances ricber in volatile oil or spirits of
turpentine, judging by the smaller amonntof hard gnm or serape formed ou the tree. A sample of
the dip of the first year from South Carolina was to all appearance exposed for a short tiwe in the
box to atmospherie influences. Examined by Prof. IX. Kremers, University of Wiseonsin, the resin
showed an emulsion-like appearance and scparated upon standing into heavier granules and into a
lighter, transparent, yellowish liquid. TIts speeifie gravity at 200 C. was fonnd 1.0253. 1)=32.423°
(determined in 16.26 per eent alcoholie solution). Distilled with water, the sample yiclded 16 per
cent of oil of the specific gravity 0.865 (20° C.). 1D=9.620.

In view of the rapid destrnction of the forests of Longleaf Pine, the principal soures of resin,
the future importance of the Cnban IPme in the produetion of naval stores becomes at once
apparent, espectally when it is considered that it reprodnees itself so much more readily. Even
now, on the coast of Sonth Carolina and Georgia, a large proportion of resiuons produets is derived
from the yonng growtlh of this pine, whiel, after the remoyal of the original timher growth, took
possession of the ground. Itis claimed by the turpentine gatherers in these States that at an age
of from thirty to forty years the trees are snfficiently large for tapping with advantage, aud that
roteeted against fire a spontaneous renewal takes place, and after a period of forty years the new
crop is ready for profitahle exploitation. ‘

In Washington County, Ala., on the more or less extensive flats that intervene betweeu the
low ridges covered with Longleaf Pine, the Cnban Pine furnishes eonsiderable supplies of erude
turpentine of snperior quality. In this seetion the tree is known under the name of Spruce Pine,
2 misnomer, leading to its eonfusion with an entirely different tree, the trne Sonthern Sprnee Pine
(Pinus glabra).

CLASSIFIOATION AND NOMENOLATURE.

Pinus heterophylle is elosely allied to the Longleaf Pine, forming with this and two other speeies
inbabiting the nearest tropieal regions—Cnha and Mexico—under the snbgenns pinaster, a natural
gronp of trees with lheavy resinous wood, rigid long leaves from two to five in a sheath. and
subterminal or lateral, horizontal or reflexed eoues, designated hy Englemann as the group of the
Luaustrales, or longleaf pines. First distingnished hy Elliott as Pinus feda var. heterophylic and
remaining suhsequently nnknown for more than fifty years, the speeifie characters of this pine were
first recognized and fnlly described by Dr. Engelmann, who in honor of its discoverer distinguished
the tree nnder the name of Pinus elliottii, finding himself soon atterwards convineed of the identity
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of his species with Pinus cabensis of Grisebacli.  Recently these varions forms were found to be
the sanie as Elliett’s, to which they have been referred with his varietal name keterophylla raised
to apecific rank. The tree is little known among the iuhabitants of the region of its growth; it is
generally regarded as a mere variety or bastard form of the Longleaf or thie Loblolly Pine. In
Florida, where best kuown, it is Jistinguished as the Slash Piue, or Swamp Pine; and in the flat
woods along ihe seashore in Alabama and Mississippi as Meadow Pine. In a few localities iu
Alabama it is erronecusly called Spruce Pine,

DESCRIPTION AND MORPHOLOGICAL CHARACTERS,

The leaves, two or three in - bundle, are surrounded by a smooth sheath from one-half to
ncarly an tuch in length, which, close and sinooth during the first season, become loose and
shriveled in the second year (Pl X, d). The leaves are from 8 to 12, mostly 9 iuehes in length
and three-fourths of a line wide, glossy, of « deep-green color and elosely serrulate with a short,
rigid point. rounded on the back, the binary lexves deeply eoncave and the ternate bluntly keeled.
The¥ arise from the axils of friuged deciduons bracts, are densely erowded toward the end of the
branehes, :@ud are shed by the close of the second season. Bundles with two leaves are mnost
frequently observed in younger trees and almost invariably on the fertile branchlets.

The resin duets are internal, variable in size, and in number from fonr to six and over, close to
the thin-walled hundle sheaths, whicl inclose two closely approximate fibrovascular bundles, often
coalescing. The fibrovascular region, like the ducts, shows ne hypodermal or strengthening cells.
The hypodermnal cells uuderlying the epiderinis are as large as the epidermal cells, in the angles
of one or scveral layers,

Flowers.—The catkin-like male fiowers (I’l. X, «, b}, fromn 134 to 2 inehes long, are of dark
purple (royal purple) color, supported on a short stalk and snrrounded by about a dozen involueral
coriaceous bracts, of which the lowest pair is strongly keeled (Pl X, b, slightly magnified), the
others being oblong with fringed edges. From ten to twenty of these eylindrieal flowers are crowded
in dense clusters below the apex of the youngest shoots. and ure shed almost immediately after the
discharge of their abundant pollen. The anthers are crowned with a purplish crescent-shaped
denticulate crest.  'The female lowers form an oval, pink-colored ament borne on a stall, from one-
half to 1 inch in length, whiel singly, more frequeutly several in number, are produced elose to
the terminal bidl of the shoot af the season ('L X, d). Tirst erect, they are, at the lapse of a
wonth, horizontally reflected. the shoot bearing them increasing rapidly fu length duriug the samne
time, long before the unfolding of its leaf buds. The involucral scales or braets whieh surround
the female catkin are more nmnerous, narrower, louger, and more membranaceous than those form-
ing the involucre ot the male flowers. The carpellary scales are round with a slender, erect tip,
their lower half covered by the broad retnse bract,

A tree discovered by Dr. Mellichamps near Bluffton, S. C., showed the remarkable anomaly
of producing androgyuous fowers regularly every season. In most of the specimens examined
every oue of the male flowers clustering around the base of the terminal bud of the very young
shioot had the upper part of the floral axis covered with female flowers, appearing like a distinct
iuflorescence snperimposed upon the staminodial column, occupying generally oune-third of its
height. In one of the flowers they were seen to extend near to its base. In a single instance it
was observed that the female flowers extendec on one side of the staminodial columu in & narrow
streak among the stamens,

In 2 specimeu from the same locality the terininal shoot of the season, exceediug in length the
male flowers by whieh its base was surrounded, was bearing a normal subterminal female ament.
The short-stalked cones are ovate or conical, rather obtuse, horizontally reflexed, from 4 to 5 inches
loug, about 24 inches greatest widtly, of glossy leather-brown or hazel eolor (Pl XI, a and #);
scales about 2 in¢hes long averaging five-eighths of an inch in width, somewhat flexible, the
prominent ridge of the pyramidal striated umho with a short, mostly straight, strong priekle
(P1. XI,  and d). By the eud of the first season the eonelets are scareely an ineh long (P1 X, d).
Before the elose of the summer of tbe sueeeeding year, tiie coues have reached their full size,
mataring during the month of October. In the ripe eones, already deseribed, the apophyses of
the seales in the lower rows are almost pointless, hecoming on the upper strongly mucrouate,
The cones remain on the tree uutil the approach of the next summer, leaving on their separation
the lowest rows of the scales behind.

7092--No. 13 G




EXPLANATION OF PLATE X.
[ Fizures patural size, except where othersise noted |

Fig, a, branch with youny shoot of the season bearing n cluster of male flowers; b, male Hlower detached
showing basal involucral hracts, magnified three dinmeters; ¢, branch hearing three subterminal female flowers;
d, d, characteristically reflexed immature cones of one season's growth.
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The triangular black roughish seeds 2§ to a little over 3 lines long, with a few faint ridges;
the brown, obtuse, and somewhat oblique wing (Pl, X1, ¢, £, g) about 1 inch in length is deciduous
in gerniination. This species at all stages of growth can be distinguished from the Loblolly Pine
by the deep-grecn foliage, the glaucous huo of the young, tender shoots, and varying number of
leaves in a bundle—from the Longleaf Pine by the thinner, almost smooth, terminal buds, and in
the adnlt state, from both of these species, with which it is found frequently associated, by its
Co1eK.

THE WOOD,

As in the Loblolly, the sapwood is wide in the young trecs, measuring nsually about 4 inches
and forming in thrifty trees fifty to seventy years old about 80 per cent of the total volnme, As
the trees grow older, lowever, this preponderance of sapwood ceases, and in trees one hnndred
and fifty to two hnndred years old only 33 to 50 per cent of the total volume of the trunk was found
to be composed of sapwoed. As in the case of the pines already mentioned, the change from sap-
wood to lieartwood begins when the tree (or disk) is about twenty-five to thirty years old, and the
process is retarded as the tree (or disk) grows older, so that when any oue disk is sixty years old
tl:e sapwood coutains about forty rings, and rcaches eighty rings or more by the tiine the trec (or
disk) is two hundred years of age. As a conseqnence the sapwood of the disks of the main part
of the trunk in old trees is formed of nearly the same number of rings, and only near the top a
marked diminntion appears, while in a tree gixty yeurs old the sapwood of the stnmp may have
forty rings and that of a disk 40 feet from the gronnd only twenty-fiverings. As in other pines,
the width of the sapwood is quite variable and is always greatest in young aud thrifty trees.

When green the wood of this specics is too heavy to float well; its weight varies chicfly with
the amount of sapwood, and is thercfore greatest in sapling timber. The sapwood itself is
frequently heavier than water, and where the water in the sapwood and a large amount of
resin in the heartwood combine, the weight of the entire disk frequently approaches 60 pounds to
the cubic foot,

Kiln-dried, the wood of trees one hundred tu one hundred and fifty years old was fonnd on an
average to weigh about 39 pounds per enbic foot, thus oscelling in weight even the valuablo Long-
leaf Pine. The wood of very young trees is decidedly lighter, as is also that of very old trees,
the heaviest wood being formed during the age of thriftiest growth or between the twentieth and
eightieth year. The presence of resin in the heartwood, as couspicnous in this species as in Long-
leaf Pine, materially adds to the weight of tho wood, so that tho heartwood of ol trees is invari-
aLly heavicr than the same woorl had been while in a sapwood condition. As in other pines, the
bntt is heaviest and the top log lightest; thus in trees over one hundred and fitty years of ago tho
wood at the butt weighs 44 pounds per cubic foot, 37 pounds at 38 feet, and only 32 pounds at 60
feet from the stump, a difference ainonnting to over 25 per cent.  This difference is greatestin the
voung sapling and is remarkably uniform for all adult trees examined,

In strength, as in weight, tho wood of Cuban Pincexcels, The following tigures represent the
gencral average of along series of experiinents on wood especially collected :

Lba. per aa. inch.,

Modulus of elasticity. v e i ien e e i i i 2, 300, 009
Transverse atrengt ey 11, 900
Compression eudWiBe. ... oot iiit i i e i 7,850
B AR D e e ) - e E e e e = S ST - 680
B 1 1T 14, 300

The average weight of the pieces tested was< L) pounds per cubic foot, the outer lighter part
of the old trees having largely been ent aw.y in shaping the pieces, so that only heavy wood had
been tested. The abovo figures require. therefore, a reduction of about 20 per cent to represeut
the true average strength of all the wood of entire trees,

The amount of water contained in the frestt woml depends on the proportion of sapweod. In
this latter it forms about 60 per cent of the weight of fresh wood; in the heartwood only about 20
per cent. Accordingly, fresh logs of trees seventy yea s olld have about 45 per ceut, logs of 1rees
over one hundred and fifty vears old only about 30 per ceut of water. The wood dries easilv and
without great injury, even if seasoued in the dry kiln,
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EXPLANATION OF PLATE XL

Fig. 4, section of a branch bearing a mature closed cone (October): b, mature open cone
¢, ¢, ¢, tips of cone scales showing variation in form of apophysis and stont prickle; d, eone seale,
¢, inner or ventral side of eone scale with sced in place; f, geed with wing detacked; g, seed and wing
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after shedding seed;
outer or dorsal &ide:
intact.
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The shrinkage during drying is very considerahle for sapwood, and therefore all young timber,
but is uot as great for old timber as might be expected on account of the great weight of the
wood. Young timber shrinks fromn 12 to 13 per cent of its volume, the wood of old trees (over one
Imndred and fifty years) only ahont 11 per cent, and in all trees the amount of shrinkage is
greatest 1n the heaviest disk of the bntt and decreases upward very much in proportion of the
decrease in weight.

In 1ts structure the wood resembles that of the Loblolly in every respect. Smumerwood
and springwood arc sharply defined, giving rise to alternating bands of light-colored, soft and
dark-colored hard bands of wood conspicuous in every section. TFor details of structure see the
comparative study by Mr, Roth appended to these monographs.

PROGRESS 0F DEVELOPMENT.

This is the carliest flowering of the Southern pines. The buds of the male flowers make their
appearance in the early part of December, and the lowers open during the last days of January
and during the first week of February, This species produces abuudant crops of cones every year,
ahnost without failure; they ripen in the fall of the second year; the seeds are discharged througl
the winter of the second year until spring.  Germinating easily, their seedlings are found to come
up copiously from carly in the spring to the beginning of the summer in old ficlds and ou every
opening in the vicinity of the parent trees, wherever the rays of the sun reach the ground, The
plantlets bear six to seven sced-leaves (cotyledons). .\s soon as these have fairly expanded the
terminal bud develops rapidly, and the first internoide of the stem, increasing quickly in length, is
densely covered with the soft, narrow, linear, pointed, primary leaves, which are fally an inch long.
Before the end of the second month, in the axils of some of the leaves, the undeveloped branchlets,
bearing the fascicle of the foliage leaves, make their appearance. With thie further development
of the folinge leaves, increasing in number during the growing season, the primary leaves wither
away. By the close of the first season the plantlets are from 8 to 9 iuches high, with a very
sleuder taproot and many lateral rootlets near its upper end. After the heginuing of the secoud
season but few of the primary leaves are found to support the buds of the foliage leaves. The
tendency to the production of sccondary axes becomnes manifest by the appearance of a single
branchlet; on having reaclied the end of their second year the plauts are from 12 to 15 inches high,
with & taproot not more than 4 inches long; at the end of their third year they average little less
than 2 feet in height, with the taproot ¢ inches long—tlhe laterals being ninch longer. The crown
from this period develops in regular whorls for a long succession of years.

The Cuban Pine, in its rate of growth and wheu fully grown, equals iu its dimensions the
Lougleaf Pine. The taproot, less powerful than in its allies, is assisted by mighty lateral roots
ruuning neur the surface of the ground to support the tall, sturdy trunk, rising to a height of 110
or 115 feet, with a diameter of 2%, not unfrequently excecding 3, feet, clear of limbs for a height of
from GO to 70 feet above the ground. The Leavy limbs are horizoutally spreading, from 22 to 24
feet at their greatest length, somewhat irregularly disposed; they form in the trees of full growth
a rather dense erown of rounded outliue. Trecs of the dimeusions mentioned, having passed the
fullness of their growth, are found to he from one hundred to oue hundred and forty years old,
according to the surrounding conditions. The thick bark is of a clear, reddish color, laminated,
and exfoliating in thin, hroad, purplish flakes.

Seedlings of the Longleaf Pine, which those of tlie Cuban Pine somewhat resemble, can be
readily distiuguished at this period by the disproportion of height and diamcter and absence of
bhranch growth in the former. The rate of growth differs, of course, according to the eonditions
of soil and cxposuro.

Saplings showing five rings of annual growth were found from 44 to nearly 6 feet in height,
with a diameter of from three-fourtls to seven-eighths of an inch; betwecn the age of from ten
to twelve years the trees measure from 10 to 18 feet iu height, with the stem clear for over half
jts length—even when grown in the open—and from 2 up to 4 inehes in diameter. From this
stage on the rate of growth proceeds most rapidly. Ateighteen and twenty years heights of 40
to 50 feet and over, and diameters from 9 to 10 inches across the stump, eut close to the ground,
are attained.
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The trees of the extensive groves of Cnban Pine in the vicinity of Mobile upon tbe loamy
lands of the coast plain, which have sprung up since 1864, wben these lands were completely
stripped of all arhoreal growth, average at present between 50 and 60 feetiu height by a diameter
of from 14 to 16 inches breast high. Trees of second growth, forming open groves on lands of
similar character, and also more or less deficient in drainage, forty-five to sixty-five years old,
measure from 65 to 85 fect in height and from 15 o 20 inches in diameter breast high,

At the edge of a heavily wooded swamp, iu a perpetually wet, sandy, and mucky soil and
skirted by large Longleaf Pines occupying tbe steep slope rising from the bottom, a tree measnr-
ing 114 feet in height, with a diameter of 24 inches breast bigh, the trunk clear of limbs for a
length of fully GO feet, showed one huudred aud thirty-five rings of annual growth. Another
troe felled deeper iu the same swamp, of lank growth, with a poorly developed crowu, risiug to
a height of 88 feet and towering ahove the dense growth of black gums, swamp maples, and wbite
bays, was found to measure only 154 inches in diameter, with almost the same uumber of anuual
rings. Trees of second growth which have spruug up in elearings with a drier surface soil under-
laid by a clayey suhstratum, with free exposure to sunlight and air, reacb in little over half the
time the full size of those produced in tho forest-covered swamps.

TaBLE 1.—Growth of Cuban Pine during first stages of life, from four to twenty years.

Diameter. i
No of i |4__- j- . . Helbht _—'} 1 R k
o of treo. in Locality. emarkas.
Breast T | Y
stump. 1‘ hlg ﬁﬁ:ﬂ;ﬂ Total. ! lonijzst‘(.r wo.
Inches. Inches. Feet. | Feet. | Feet
4 X e 3
5 IRl ... } e Nos. 1 to 5, near Whistler, Ala.
5 b F ) [ Wet, aandy flat soil very poor; open thickets in
‘ tho elearing of the forost.
6 13 ceennnes
8 13( |
9 2 2% Ex anre partially free; suppressed poil; alushy.
] 2 23 ) field, soil fresh; Irom mmidst of dense grove.
tNECEA | SR —— 18 4] MWi|...do.......... o
10 o) oo 18 Whiatler Ala...... ! Open cdge of swamp, somewhat suppressed.
11 33 4 26 | 13| 13 |....d0..iniianiann- Partially free; edge of swamp.
11 4 Lt 28 Rul%eland 8.C..... Open grove of saplings; soil fresh; old field.
12 3y 19 Mobile, Ala......... | Grove of young trees; crown covered partially by
, large pines; soil conditions, Leat.
13 6} B 29 Rul(éelnnd 5.C.....)
14 4 413 LT ey (et | o o8 L M oo o oo 01d field,
15 8 f....... 37 .| Mabile, Ala .. .| Midst of denso thicket, in the shade; suppressed;
| eml comlil.iuua best.

15 9 " REers IH @0y e o dOL. o) - e - -
10 [ 7 3¢ 18 | 20 Riﬂgolnnd. S, C ..... ‘ Expnsuru free; old field; soil Llack, wucky.
14 ) [ 46 27 | 19 Muh{le, Ala.... In the sbade of lurgo pines.
17 8 ....... 40
17 ﬁg 8 38 Swnmp suil; alnshv auﬂpreased
18 L] 6y 50 gusnro Iree; soil fres
18 8 . 47 er caver of laTge pines; soil conditions, goed.
18 ) rvevevevvvivs g 7 =4
21 10} aaage ' 83 ] Free oxpuaure
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TABLE IL.—Growth of Ceban Pine during middle and las{ stages of life, from forty to one hundred and forty-five years.

| Diameter. Height.
[ g
Rings i B L
. o ength : R
Nao of iree. st\:ﬁ) " Breast | Across| Below Meoan, | Total wg Lcn;:'zth Locality. Remarks.
P “high. |stnmp. | crown. * lheaght, | rrown, crgw

clear

Inches. Inches. Inche.v.!fnchzs. Feel. Freet | Feet.

50000000 0 40 44 ........ I R S 60 39 24 Mobile. Ala....... Midst of grove, crowded; damp, sandy
loam; clay subsoil; surface flat.

200 .. ... 43 12 ... e RRRCPE 66 34 32 | Rudgeland, s C...| Exposure freo; edge of swamy;, soil per-

E&letunlly damp.
230 ..., | 51 1240 s | A | a7 5l ....... Whiatler Ala.._... ge swamp ; roil fresh te damp: growth
! lank; sap, 5inchos.
PR 32 17 17§ oee. S0 Soncodkd | 83 50 36 Mohile, Ala ...... Edge of grove.
3888000 00 00 55 I A PCTRE o6 0000 o og! S0 w08 o | K 40 ... Stockton, Baldwin| Exposure free: springy hillside; wml
. County, Ala. coarse, sandy, and gravelly.

& 55 20 25 h b1 ) 82 50 Mobile, Ala.......| Exposure free; open grove.

5! o v 56 20 %4 1 .. A 47 0 0,

280 ... a0 SIGTS] (RS ECEe oo TR 90 59 Low pive llal, open; soil moist and black,
sollt.

288......... 70 21 82 41 Lon Exposurefree: soil moist and black, sour.

(T 7 20 85 |crrrene bt c. |t EErrEr e, Springhill edge of awamp; damp, sandy.

286.. ..., 101 4 98 48 50 | Ridgeland,$ C....| Exposure free;, near border of swamp;

: | pine flat, badly drained.
UcAMACC ook 110 82 Normarecraneia]erarcrorvilicraienio ofs 90 60 30 Springhill rich  hnmwmock, perpotnally

| damp; maguolia, red lay, spruce,gum,
i Census 1880.
227 ... 110 20 Tttt R R o 113 71 42 | Whistler, Ala..... Exposnro free; edge of awamp ; soil fresh :
| _sl,ic}:( porfectly clear for 52 feet; nap, 24
inches.

130 8 .| Tiwber perfect for 60 feot.
s 60 ..| Exposnre free; somewhat suppressed by
longleaf pine; edyze of awamp.
104 &0 2 |..... do ...l  Expoanre free ; lank. tall, red heart ubove
54 feet. i
119 TN e ALt (oo oo—oceo o8 Baso of bili; a fine-laokiug treo; timber
eloar for 50 feet.
118 [ TN R O e e Swamq always slashy, fres from knots
{ for uver 45 feet.
87 21 ] ... e (O T Of suppressed prowth; in middle of

! | wwamp: soil pure sand, mostly covered
with water.

From Table III the rapid grewth of this speeies is quite apparent. It will be observed that
good trees are ahout 20 feet high at ten, 45 feet at twenty, and over 80 feet high at fifty years
of age, when the rapid rate of npward growth comes to a stop. It appears, also, that the greatest
mass of wood for any deeadeis formed atthe early age of fifty, the growth in volume being nearly
15 cubie feet for these ten years, and that at ninety the growth in volume is only ahout two-thirds
of the maximum; that at one hundred years the average aunual growth nearly eqnals the enrrent
growth, thus indieating that the age of proper exploitation has been reached, i. e, that now the
tree is ripe for the ax, as far as profitable growth, represented in volume aecretion, is eoneerned.

TasLr 11I.—Growth of Cuban Pine.

‘ Length Volnme. Periodlcal growth for ench decnde,
Dinmeter| °F g s ] P—— = ]
2 with q ; 1 i Average | o it
Age, |Withbark, upper Height Log up to . 4 ! Aren of | “annua nrre

5 (llln.re]ast dinnrt-ler of tree. | aprgg, 5 1nches Doecade. D;“'“' [Hoight  ¢Toss | Volume. 'accrotian.aceretion.

1gh). of b dinmeter. oter-iy| mection, |
inches. ] i
St [ Ap— o B, L | . B || " -
Anches. Feet. Feet. | Cubic feet. Cubic feet. Inchea, Feet, | Sq. feet. Oubicfect.  Cub. feel. Cub. feel.

10.... 20 .......... 20 0.5 ... Firat sevarroreees... 2.1 20 0.02 0. 50 0. 05 0,05
20.... b9 5 45 4.24 2.44 | Socond.. 2.8 26 .10 3.74 .21 -3:‘.
30..., 9.3 24 1] 14.06 | 13,00 | Third. .. 3.0 21 .20 10.71 .50 1. 07
40.... 12.3 40 75 29.70 29.23 | Fourth . 2.4 ] 26 14.76 .4 1.47
50.... 14.8 50 83 47.01 45.53 | Fifth ... 2.5 8 )| 17.31 .4 L.73
60.... 16.0 a0 g9 58,85 58.35 | Sixth ... 1.2 i3 18 12.64 .99 1.20
70.... 17.0 69 93 72.25 71.17 | Seventh 1.2 4 19 12.60 1.03 1.28
80.... 18. 8 76 ] 84,05 83,15 | Eighth . 1.2 | 3 .21 11,80 1.05 1.18
0. ... 20,0 B3 99 95.03 94,31 | Nluth .. 1.2 3 i0. 98 1.05 L19
100... 21.4 90 101 105.97 105. 48 | Tonth .. 10| 2 Py 10.94 1.08 1.08
110 .. 22.4 06 103 115. 58 115.27 | Elevonth cazacl 1.0 2 20 . 61 1.05 .98
120 .. 23.4 | 100 105 125.18 124. 00 | Twelfth ............ 1,0 2 25 9. 60 1.04 .86
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REQUIREMENTS ¥FOR DEVELOPMENT,

Soil.—For its best development the Cuban Pine requires a light, saudy, but constantly damp
soil, which is attained wherc the sandy swface is underlaid by a loamy subsoil rctentive of
moisture but sufficieutly loose to give the roots nuhindered access. Snch counditions are found on
the lands rising above the perpetually wet swamps. On the flats, with a soil of fine, compact
saud, devoid of all drainage and underlaid by a hardpan, where nothing bnt the Saw Palmetto
appears to thrive, tbe tree remains of low, stunted growtlh, scarcely ever reaching medium size.
In the depth of the swamp, with the soil wet and slushy throngbout the year, wbere the tree is
commonly met with, closely surrounded by Whbite Bay, Red Bay, Black Gunm, Titi, aud White
Cedar towering high above it, it is of slow growth and frequently affected by red heart or red rot,
particularly near its northern limit. It is uever found to alluvial bottoms, and eschews the dry,
piue-barren hills, requiring a 1noderate but sure and even supply of soil moisture.

Climate.—The rauge of its distribution coivncides with the area of greatest rainfall in the
Southern States, wbich, evenly distributed through all seasons, amounts for the year, in the mean,
to 60 aud G4 inches.

The .Cuban Pine demands @ warm climate, fiec from excesses in the range of temperatnre, as
is afforded by the vicinity of the sea. It is found in greatest abuudance and most perfect within
the isothermal lines of 64© aud 68° IV, with a minimum of bnt a few degrecs below the freezing
point, Tho tree, as observed at Mobile, has escaped nuinjured the severe and unprecedented
long spell of ice and snow during tho latter part of Jannary and first week of February, 1595,
when the thermometer tell as low as 11° F,, the flowers unfolding nninpaired by frost during the
succeeding first days of milder weather.

In its dependence on light it is less exacting thau either the Longleaf I’ine or the Loblolly
Pine. It appears to thrive, froni the earlicst stage of its deveiopment, as well when partially
shaded as in the opeu, iu this respeet resembling the Southern Spruce Pine. Tt is due to these
facts, combined with the rapid progress of its growth from the earliest stage, that the Cnban
Pine is gaining thie upper hand over the offspring of the light.requiring Longleaf Pine, which, on
the dawp soil of the const plain, is soon outstripped and finally almost completely suppressed by
the secdlings of this tree.

In the inhereut capacity for natural reproduction, or in tbe advautages for the renewal of its
forests by man, the Cubau Pine is not surpassed by any other of the species witb whieb it is found
associated. This tree commends itself strougly to the trec plauter in the coast plain of the lower
South, Producing seeds in abundauce regularly and with cortaiuty, being less exactiug iu its
demauds for direct sunlight, aud benee successfully resisting the encroachment of competing
specics, being less liable to succumb to the destructivo agencies of fire on account of its more
rapid development in carly life, it has greater promise of success than the others. If to this is
added thio rapid rate ot growth, the great value of its timbor, being equal to the Longleaf, if not
superior, and the abundaut yield of its valuable resinous product, it becomes evident thatin the
reforestation of tbe low pino lands of the Southern coast region the Cuban Pino is to be preferred
to any other, not only within its original boundaries, bat as far beyond its rauge of natural
distribution a3 the climatic requtiroments of the tree will permit.



ADDITIONAL NOTES ON CUBAN PINE.

By lFiumserr Rori
(meptewher 1, 1897,)

This tree, like the Longleaf, seems very generally known among woodmen wlerever it oeenrs
in abundance, and 1t is usnally designated as - Slash Pine.”  Like Pond Pine, the Cuban fmme
occurs mixed with other pines, but never seems to form large forests by itself in the districts
visited.  Aloug streams and swamps, and also along the ocean sliore, it nsnally forms a fringe
varying trom a few to several hundred yards in width. In sonthern South Carolina and Georgia
this trec dispntes territory with fhe Loblolly, but in Florida it is found ertlier with Pond [ine
or alone covering the wet flats. Moro than any other pine the Cuoban Pine enters the real wet
swamps, bemg fonnd in eypress ponds and even in the wettest portious of the constantly water-
covered Okefinokee Swamp. Like the Pond Pine, it is not found in rich bottoms and hammocks,
Along the coast of Georgia and the eastern half of Flerida the Cuban Pine forms about 15 per
cent of all pine; it is also quite abnndant in the low flat woods between the Suwane and the
Apalachicola, where it forms abont the same proportion; but in all other parts of the Gulf pinery
where it ocenrs the tree is too scattering to bo of any great eonsequenee,

The size of the Cnban Pinc depends on locality or station, and while practicaliy as well
developed in South Carolina as in Alabamma it is very much inferior in the barren flats of a large
part of TFlorida. Here tlis tree, like the Longleaf of this section, is short-bodied, 50 to 70 feot
hiigh, aud furnishes a log 25 to 40 feet in length. Bunt, liko Longleaf, Cuban P’ine in these loealities
is of a very snperior quality, fine ringed, with little sap, of uniform weight and strength, and mneh
of this timber conld not be disthignislhicd by tho best of experts from high-grade Longleaf timber,
This fact is well reeognized, and Cuban Piune is logged with Longleaf withont distinction. In
manner and rate of growth the Cuban Pine of southern Georgia and of Florida resembies Longleaf
in several respects, Its growth whilo young is extremely rapid both in height and thiekness,
leaders of 24 to 30 inches being not nncommon. Liko the Longleaf, though to a less extent, this
tree cleans itself even withont crowding, and nakes fine, clean-shafted, short-crowned poles in
very open stauds. This is mnch nore the easo on very poor soils or loealities where the tree

never reaehes large dimensions,
89
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Synonyms:

Yellow Pine ({N. Y., N. J
La., Ark., Mo., 111, I

Shortleaved Mine 'Y, C.
Tex., Ark.).

TH> SHORTLEAYF PINE.
{ Purug rehinala Miller.)

Piuna i chanata Miller, Gad. Dict., od. %, No_ 12 (1768).

Piuns Firginiana var, echinaela Du Roi, Harbk., i1, 38 (1772},

Pinus Tnlag y rariabilis Aiton, Hort, Kew,, ¢d, 1, iii, 368 (1789).

Pinus witis Michanx, 1. Bor. Am., i, 204 (1803).

Pinug rariabilis Lambert, Pinus, ed. 1. i, 22, t. 15 (1503).

LPinux Royleana Jamieson ox Lindley, in Jouru., Hort. Soc., ix, 52 (1853).

Pinus intormedia Fisebhey ex Gordon, Pinetum, cd, 1, 170 (1858), not Du Roi {17721,
Pinua riyida Porcher, Resources 8. States, 501 (1883), not Miller (1768).

Pinas Tuiea Loddiges ex Gordon, Pinetnm, ed. 1, 170 (1858), not Walter (1783).
Pinus Royie Lindley ex Gord., 1. . (18538).

COMMON OR LOCAL NAMES

o Pag, Dol Vao No€o Ala, Miss | Shortleaved Yellow Pine,
ul., Kans. (searce), Ohio}. Yellow l'ine (N.C., Va.; Eng. lit.).
, 8. C., Ga, Ala,, Miss., Fla,, La., Virginia Yellow Pine (Va., in part).
North Carolina Yellow Pine (N. C., Vi, iu purt).

Spruce Pine (Del,, Miss., Ark.), North Cnvolina Pine (N. C., Va., in part).

Bnll Pine (Va.).
Short Schat Pine (Del.)
Piteh Pine (Mo.).
Poor Pine (1"la,).
92

Carelina I'ine (N. C.. Va., in part).
. Slash Piue (N, C., Vi, o part),
Oldfield Pine (Ala., Miss,),
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THE SHORTLEAF PINE.

By CnarrLes Mourg, Ph. D,

INTRODUCTORY,

Among the timber trees of the Atlantic forest region the Shortleaf Pine rauks with the first
of those noted for their eeonomic importance. Equally abundant, distiibuted over a wider area,
and in the quality of its wood but little inferior, it takes its place next to the Longleaf Piue.
When maintenance of forest and production of timber under a rational system of forestry is
to become the rule, this species above all others of southerly distribution will claim attention,
for it can be safely asserted that of the coniferous trces adapted to the climatic conditions of
the Southern Atlantic forest, no other can be found of hetter promise for the production of
valnable timber iu the shortest time.

HISTORICAL,

The Shortleaf Pine, besides furnishing to the colonists the supplies of pine timber required
for the construetion of their dwellings, formed in early colonial times au artiele of export to the
mother eountry and the West Indies. Michaux, the younger, writing in the first years of this
century, speaks of' this timher tree as becoming searce near the ports. 1t seems that the specifie
characters of this tree were bat imperfeetly understood by the earlier investigators of our silva.
They were first accurately defiued by Michaux, the father, who described this tree in his Flora
Americana Borealis IT, 204 (1803), under the name of Pinug mitis. A still more detailed descrip-
tion was soon afterwards giveu by Michaux, the sou. in his work on Ameriean forest trees (Hist.
Arb. Amer., 1, 52, f. 3, 1510}, with a full account of its value as a timber tree, the qualities and
uses of its wood, and all that was known in those days of its place in the forest. Besides the
account given of the tree by the Rev, M. A. Curtis, of North Carclina, in his * Trees of North
Carolina,” little has been added to our knowledge of this pine until the puhlication in Professor
Sargent’s Report on the Forests of North Aineriea,! of the results of the investigation which the
writer had casyried ou in the Gulf States,” and Professor Harvey in Arkausas.?

For valuable information on the veenrrenee ot this piue ou the Atlantic Coast and west of the
Alleghany Mountains, the writer is indebted to the kindness of eorrespondents active in the field
of hotany. In regard to the area over which this speecies is found distributed in the Scuthern
States, the information coutained in the physiographic descriptions of the several counties of the
cotton States, in Professor Hilgard’s report on cotton production,* were chiefly relied upon.

GEOGRAPHICAL DISTRIBUTION,

The Shortleaf Pine is widely distributed from the Atlantic Seaboard to the treeless plaius of the
Indian Territory under 95° west longitude over 233° from east to west and 10° from south to north,
namely, from 31° north latitude to Long Island, New York, or 41¢ north latitude along the Atlantic
Coast, while in the interior it only reaches to 39° in western Virginia. Aceording toF. A. Miehaux,
the Shortieaf Pine extended originally as far north as Albany, N. Y. The tree is at present not
Enown in New York ontside of Staten Island, and its existeuce eveu in Pennsylvania is eonsidered

1Forest Trees of North America, Tenth Census U. 8., IX, 1884, By C. 8. Sargent,
2, Mohr: “ Forest Trecs of the Gulf Region” (Am. Jour, Forestry, Vol, I, 1883).
24 Forest Trees of Arkansas,” (Harvey: Am. Jour. of For,, Vol. L.}

“Hilgard: Tenth Census Repoxt, Vola, V and VI.
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at present doubtful. Itsnorthern limit west of tbe Alleghanies can be described by a line drawn
from the lower part of Wood Connty, in West Virginia, to Menifee County, eastern Kentucky.
Beyond tlie wide gap covered by the deeiduons forests of the lower Ohio Valley and the flood
plain of the Mississippi the tree appears on the southeastern spur of the Ozark Hills in Cape
Girardean County, Mo, latitnde 37° 30/, and ou the opposite side of the river on tbe bluffs in
TUnion and Jackson counties, IlL, the line dropping gradually balf a degree southward to the
western limit of its range. (PL XIV.)

The Shortleaf Pineis a tree of the plain and the foothills, in the Sonth rarely ascending to an
elevation over 2,600 feet, and atits northern eonfines not over 1,000 feet (in the Ozark Hills). East
of tbo Mississippi River the tree appears sparsely seattered among the bard-wood trees; along the
border of the Carolinian and within the Austro-riparian zone it beeomes more frequent, aud often
the predominating tree. West of the Mississippi River the Shortteaf Pino finds its region of
greatest profusion, forining forests of vast extent on the uplands of the undulating plaiu and the
table-lands of the hill country, wbieh in their timber wealth and ecconomic importance rival the
great lambering regious farther south.

CHARACTERISTICS OF DISTRIBUTION IN DIFFERENT REGIONS,

On the Atlantic Coast, from southern New York to Virginia, judging from the statements
of earlier writers, this tree must havo forwed criginally a considerable part of the forests af
eoniferous evergreens eovering the belt of light silicious soils of tho Tertiary strata. . Michaux
meutions this species “as not found beyond certain districts in Connecticut, it being multiplied in
the lower part of New Jersey, and still more on the eastern shore of Maryland and the lower part
of Virginia.” Ifrom tho remarks of this writer on tho extensive use of the timber of the Yellow
Piue (Shortleaf) it appears that at the time of his writing—the beginuning of this ceutary—it must
have been quitc abundant in those parts.

This appears clearly by his statenient that *“iu tho Northern and Middle States (of the Atlan.
tic Seaboard) and in Virgiuia, where, to a distance of 150 miles from the sea, all honses arc huilt
of wood, the floors, easiugs of deors, wainscots, and sashes are made of this species, as being
wmore solid and lasting than auy othor indigenous wood. Tu the upper part of the Carolinas the
houses are coustrueted wholly of Yollow Pine, and are eovered with it.” TFurther on we learn
that immeuse quantities were used in the dockyards of New York, Philadelphia, and Baltimore,
and that Yellow Pino lumber formed a considerable part of the esports to Great Britain and
tho West Indies. Sineo that time this treo has in the region wmentioned not ouly long ceased to
be a sourco of tinber, bnt has generally becomo quite searce. According to the information of
Dr. N, L. Britton, “it grows on the coast of New York naturally only on Staten Istand, and
ouly abont twenty-five trees are to be found in Richmond County. It is fairly abondant in the
portion of New Jersey from the Raritan River to Delaware Day, forming foresats, on a trict not
more thau 8 miles, and it is also found in Delaware on tho same forination outerop of Green Sand.”

With tho appearanee of tho Lougleat Pive south of Virginia tho Shortleaf Pine recedes from
the coast and is found chiefly in the upper (irterior) part of the Southern coast pino belt, scattered
among the mixed growth of coniferous and deciduous treex. Above the upper limit of tbe Longleaf
Pine belt the Shortleaf Pine extends, in the Southiern Atlantic States, throughont the interior to
the lower ranges of the mountain regioun,

West of the Alleghany Mouutains, in western Virginia and eastern Tennessee, it occurs only
widely scattered, and heneo is practically of no importauce to the lninbering industry.

In North Carolina the Shortleaf Pino is found from the coast to the mountains, though in the
lower districts enters more rarely into thie composition of thie upland forests. Aecording to Hale’s
report ol the woods of North Carolina the treo is found in the majority of eounties of the State,
but is most ahundant in the middlo district, where, with apland caks and hickories, it is the
prevailing tree. Itis fonnd about Asheville, at an altitudo of 2,500 feet. The Shortleaf Pine used
to forn 25 per eent or more of tho forest growth in nany places, but such areas are not now
frequent anywhero. In the latest report on the forests of North Carolina'! it is stuted that there

'W. W. Ashe: The Forests, Forest Lands, aud I'orest Resources of Easteru North Carclina. Bulletin 5, Geol.
Survey, N. C., 1804, page 41,
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are possibly 300,000,000 feet, board measure, Shortleaf Pine standing in the eounties bordering the
oak uplands in the eastern part of the State.

In South Carolina this pine is similarly distributed sparingly in the eoast regioun and nore
frequent in the midland country to the lower mountain ranges.

1n Georgia, in the lower part of the eoast pine Lelt, the Shortleaf Pine is rarely met with. On
the sandhills in the center of the State, forming the northern border of the pine belt, it oeeurs
mixed with the Longleaf Pine among the inferior hard-wood timber. In the region of erystalline
rocks, which embraces the more or less mountainous upper half of the State, eoveriug over 19,000
square miles, with an elevation of not over 2,500 feet, this tree is most frequent, in many parts
predominating,

In the three States last named the Shortleaf Pine was originally most abundant in the regions
now most densely populated, and heunce their supplies of timber are more or less exhausted, most
of the so-called North Carolina I’ine sent to market being Loblolty Pine. Youung forests, however,
of this tree are seen everywhere on the hills and mountain slopes, where the original timber
growth lias been removed, and on the worn-ont lands abandened by tho cultivator.

In Florida the Shortleaf Pine is confined to the uplands along the northern border of the
State, scattered among the Longleaf Pine and hard-wood trees. In the northwestern part, it
approaches the seashore within a distance of from 25 to 30 wiles on the isolated patches of red
loam lands, where, together with the Longleaf I’ine, it is assoeiated with the Southern Spruee
Pine ( Pinus glabra).

In Alabama and Mississippi the Shortleaf Tine is rarely seen in the lower part of the coast
pine belt, but forms a more or less conspicuous part of the forest covering of the uplands in the
central and upper sections, and sometimes predominates to such an extent over the hard woods as
to impart to the woodlands the somber aspect of a pure pine forest. In the region of erystalline
rocks, with its arid ranges in Alabama, covering an area a little over 3,000 square miles, between
the Coosa River and the southern tributaries of the Tallapoosa, the tree is tess frequent than in
the region of the same formation in Georgia, tho Longleaf lhere taking its-place. In the northern
part of Alabama, on the tableland of the Warrior coal field over an area of fully 5,000 square
miles, mostly in forest, the Shorticaf Piue forms v inore prominent feature of the growth. This is
the case particularly in the eastern part of this area, where the tree occupies mostly the summits
and steep deelines with a thin, dry soil, while in the decper and moister soils the Loblolly Pine
takes its place. In Cullman County, altitude 800 feet, where numerons aero measurements have
been made, rarely over 2,000 feet, board measure, of this timber have been found npon one acre,
and it ean safely be said that in the localities where it is more frequeutly et with tho average
stand does not exceed 1,500 feet to the acro on this table-land. The supplies of Shortleaf Pine
timber are rapidly diminishing before the demands of a rapidly inereasing population and of the
adjacent centers of the mining industry, and their total exhaustion is sure to be effected within a
short time.

Wherever the original timber growth has been removed on these uplands the young growth
of thre Shortleaf Pine is rapidly spreading and predominates over the deciduous trees. The timber
trees of full growth average on these table-lands about 22 inches in diameter breast high and 95
feet in height, furnishing clear sticks of from 35 to 45 feet in length. Sueh trees have been found
with from 90 to 135 rings of annual growth on the stunp.

Four trees fetled in tho vicinity of Cnllinan showed the foltlowing dimensions:

Measurements of four trees.

Diamotor | Length of | Height ol | Rings on
breasthigh.| timber. tree. stnmp.
L 3

Inches. Feet. Feet.
22 42 101 108
21 41 75 111
20 40 87 132
24 45 92 120

On the gravelly hills of tho northern extension of the eentral pine belt in Alabama the
Shortleal Pine beeowmes frequentty the predominating tree iu tho forest of oak and hickory. .In
Lamar County, Ala., and in northeastern Mississippi it forms forests which in the latter State give



96 TIMBER PINES OF THE SOUTHERN UNITED STATES.

rise to a cousiderahle lumhering indnstry. These forests are, however, rapidly decimated along
the Memphis and Charleston Railroad, wherc the products of the mill find ready market
throughout north Mississippi and at Memphis. Throngh the northern half of Mississippi, on the
divide whicli separates the waters flowing into the Mississippi River from those of the Tomhighee,
extends a region of uudulating uplands of oak, hickory, and Shortleaf Piue over an area little
short of 5,000 square miles; on this long, narrow belt the Shortleaf Pine can he said to form 12 to
15 per cent of the trec covering. These forests furnish an ample supply of pine lminher for local
demands. It appears, however, that in tho castern Gulf States gencrally the existing supplies of
Shortleaf Pine are scarcely sufficient to cover home demand. On these uplands the Shortleaf Pine
takes rapid possession of the openiungs in the forest aud the old fields. Here, as has been
elsewhcre ohserved iu the central aud northern parts of these States, this tree ean truly be
considered the timber tree of the future. Since it is rarely found in compact bodies, hnt associated
with other trees widely scattered, any attempt at an estimate of the amonnt of the timher standing
in these States must appear futile. The amount of timher cut can also hardly he approximated,
sinee it forms only a part of the cut of the mills in these States.

West of the Mississippi River, north of the region of the Longleaf Pine, the Shortleaf Pine
is found most ahundant and in fullest perfection. It is in these Western forests that tho Short-
leaf Pine finds its hest development, and forms pure forests, extending over many hundreds of
square miles with hut little iuterruption. The forests of Shortleaf Pine iu northwestern Louisiana,
Arkansas, southern Missouri, aud northeastern Texas are scarcely surpassed in their timber wealth,
The Tenth Census cstimates the amonnt of merchantahle timber of Shortleaf Pine standing in
1880 in these Western forests at 87,000,000,000 feet, hoard measure, exclusive of the forests in
southern Missouri and the Indian Territory.

In Louisiana the Shortleaf Pine is unequally distributed over the uplands north of the Longleaf
Pine region between the Ouachita River and the eastern houndary of Texas, embracing an area of
a little over 8,000 square miles., Along the northern extent of the Louisiana and Texas State line
this pine forms puro forests, and also prevails in many localities on the upland along the border of
Arkansas. The resonrccs of pine timher in these mixed forests of oaks, hickories, and Shortleaf
Pinc, removed as they are from the highways of traffic, bave heen hut slightly drawn upou. -

In Arkansas, in the hilly and mountainous region on both sides of the Arkansas River, over
19,000 square miles iu extent, the Shortleaf Pine forms a large part of the tree covering of the
siliceons rocky soil and frequently extensive forests on the wide table-lands. On the uplands of
yellow loam sonth of tho kills the tree predominates, especially on the low ridges of gravel aud,
loamw, the hard woods encroaching where the soil conditions become more favorahle.

The low ridges rising ahove the Loblolly Pine forests of the flood plain of the Ouachita and Little
Missouri rivers are covered with open forests alimost oxelusively of Shortleaf Pine, interspersed
with o few White Oals, Post and Spanish Qaks, rarely above medium size. In the viciuity of
Gurdon, in Clark County, upon oue acro reprcsenting average conditions, 22 Shortleaf Pines -
have heeu counted from 12 to 25 inches in diameter, with no pines of smaller growth among the
scattered undergrowth of dogwood, huckleberries, scrubby oaks, Black Gum, and hickories. Of
this numher, 8 trces mecasured from 21 to 25 inches; 6 trees from 18 to 20 inches; 6 trees from
15 to 17 inches and 2 trees 12 to 14 inches in diameter breast high, iudicating a stand per acre of
about 6,000 feot, hoard moasure.

Five trees, representiug the avorage tiniber growth of the forest solected for timher tests, were

found of the following dimensions:
Measurements of five irees.

Diameter | Length of | Height of | Rings on
breasthigh.| timber. trsm. stump. Sapwood.

Inches. Feet. Feet. Inahes.
20 LY 110 120 24
24 47 108 132 2%
18 {0 109 102 3
i8 a8 85 120 3
25 45 117 143 3

Onthe arid hills of fliuty sandstone tho trees are of inferior growth, as ohserved in Hot Springs
County, in tho vicinity of Malvern. Ou thoir steep slopes the pines are raroly fonund to exceed 18
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inclies in diameter breast high and 75 feet in height, clear of limb for the length of about 35 feet.
In a number of trees from 120 to 125 rings were counted on the stump. The wood prodnced on
these hills is of a lighter color, less resinous, and of a fine grain.  Specimens of finished lumber
fromm such timber resemble somewhat that of the White I’ine. The hard-wood trees, mostly
Spanish OQak and DPost Oak, scattered beneath the pines, are scrubby and of no value for their
timber.

Along the railroad lines the forests have beeome exhausted for a distance of from 5 to 10 miles
o either side, and the timber from the virgin forests is conveyed to the mills on steam tramroads.
It appears that of late years about 550,000,000 to 560,000,000 feet, board measure, of pine timber
are =awh annually in Arkansas south of the Arkansas River. In this amount the Loblolly Pine
lumber is ineluded, which is indiscriminately sawn and put with the Shortleaf Pine on the market
as Arkansas Yellow I’ine. The bulk of the product of the sawmills in this section is shipped by
rail to the markets of the Northwest.

In the northern part of Tcxas, east of the prairie region, from the Red River Valley to
the northern border of the Longleaf Pine region {under latitude 322 N.), extends an area of
oak, bickory, and Shortleaf Pine uplands, stated in the agrieultural report as covering 35,000
square miles. In thesouthern exteut of this aren the districts where the Shortleaf Pine prevails
are popularly known as the “Pineries.” North of the Sabine River, from Longview througb Cass
and Bowie counties, the Shortleaf Pine forms compaet forests over many hundreds of square miles.
Near Bevins, in Cass County, where the pine forests were more closely investigated, the moderately
dense timber growth covers tbe nndulating country down to the lowlands of the Iled River in
Louisiana. The sandy gray loam forining the rather eowmpaet soil of the surface is underlaid
by laminated stiff clayey marls, whieh at tbe depth of about 4 feet become quite impervious
to water. Blackjaek, Spanish Oak, and Post Oak of stunted growth are seattered beneath the
pine. The pine appears to be of slower growth; trees of full size—tbat is, from 20 to 24 inches
in diameter—were found to have reached an age of from 195 to 210 years. The upper part of
the timher of such old trees is frequently affected by rot, a defeet undoubtedly to be aseribed
to the cold, impervious subsoil.

From 6,000 to 7,000 feet of merchantable timber are claimed as an average stand for these
timber lands. TFvery tree above 10 iuches in diameter at breast beight is cut for the mills. After
the removal of the pine the bard woods gain rapidly in the rate of their growth, soon shading the
ground completely. Young pines are rarely seen in the natural openings, the seedlings being too
frequently destroyed hy fire. In the clearings, where the original tree growth bas been completely
renoved and the pine takes quick possession of the ground, the seeond growth, it' not killed
outright by the fires which again and again devonr the surrounding tall weeds and broom grasses,
heconies too severely injured to be of any promise.

Four trees, selected as representing fairly the average merehantable timher of the Sbortleaf
Pine forests of nortbeastern Texas, showed the following reeord :

Mrasurements of four trees,

Diameter | Length of I Haight of | Rings in Sapwood
breasthigh.| timber. tree. stump. en stump.
Inckes. Feet, Feet, Inches.

24 36 120 195 3
23 40 109 205 3
18 45 05 102 5k
17 42 94 102 5}

|

The forests of Shortleaf Pine near Longview, which was in 1880 thesite of a most active Inmber
industry, have been nearly exhansted, and with diminished supplies along the New Orleans and
Pacific Railway the business has greatty deelined. The aunnal output of the 30 mills situated
along this road, and its braneh from Carthage to Panola, does not at present in the aggregate
exceed 70,000,000 feet, board measure. From the information obtained in 1892 it appears that in
1891-92, 200,000,000 fect, board measure, were bandled in Texarkana, the prodnct of the mills at
that place and immediate vieinity, and al<o that the shipmeuts of the mills south of the Red
River in the same year reached about 105,000,000 feet, board measure.

7092—No, 13——7
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In Missonri the rugged bills and table-lands of the southern slope of Lthe Ozark Monntains,
rising to an elevation of from 800 to 1,000 feet, are covered with forests of Shortleaf Pine, which,
ronghly estimated, extend over little more than 3.000,000 acres, In the counties bordering on the
Arkansas State line (Terry. Ozark, aud Douglas counties) tbe piue is said to yield on the average
not over 2,000 feet of timber to the acre. The forests in the basin of the Current and Black rivers
are heavily timbered, as observed at Grandin. The deunsity of the timber growth varies, bowever,
on these broken lands with the soil conditions, a faet demoustrated by actual measurements on
several plats, upon which tbe amount per acre varied fromn 3,000 to 15,000 feet of timber. After
years of experience, the average yield of the timber lands of the Grandin Lmmber and Mining
Company is estimated at 6,000 feet of merchantable timber to the acre. including trees of 10 inches
in diameter.

The trees felled to serve as aterial for the United States timber tests, and fairly representing
the average timber growth, showed the following record:

MHeusurements of fire trees.

Thameter | Length of ! Height of ' Rings on |

hrc.latlugh.‘ tunber. | troee. sinmp.a
Inches. Fect | Feet
| 31 40 03 174 |
29 50 99 150 |
1 S0 92 ‘ 140 |
22 0 88 | 180 |
B2 a0 109 218

a sapwoeal on radms of atuwmp averaging 23 inches

The timber from these most northern ot the forests of Shortleaf Pine is remarkably free from
resin, of o fine, close grain, almost white, and claimed to be lighter and softer than the timher srown
farther south, wird like the timber oceasionally tound on the dry, rocky hills in Hot Spring County,
Ark,, resembling the wood of the White ’ine.  In these forests the fine tall pines tower high above
the stouted Scarlet, Black, and White Oaks and hickories, but the growth of these hard woods
alinost completely overpowers the secoud growth of pine.

In close connection with the great markets of the North, and nearest to the timherless region
of the Northwest, the manufacture of lumnber in this region is fully developed. Aecording to
information received ut Grandin, the oatpnt of the mills located along the Cnrrent River Valley
Railroad, the Iron Monntain Railway, the Kansas City, Fort Seott and Mewmphis Railroad, and the
Cape Girardean and Southwestern read amounted for the year 1891-92 to fully 300,000,000 fect,
hoard measnre, At such rates the depletion ot the timber wealth ot this forest ix to be expected
hefore another generatiou hias passed away,

t nder the existing method of exploitation, which involves the almost total destruction of the
smaller timher growth, nothing remnaius to he depended upon for the futnre. Considering the
difficulties in the way of their natural renewal, there is no hope left for their restoration on these
kuolls, The dense uudergrowth and brush of decidnous trees and shrubs which eompletely shade
the soil, the voeky sarfaee heing hidden hy an abundant and inflaminable leaf covering, deptrives
the piue of every possihility of reprodnction by natural seeding, even if the seedlings eould eseape
destriction hy fire.

According to the eensus of 1880,! extensive bodies of Shortleaf Pine timber exist in the
eastern part ot the Indian Territory, [t occurs inixed among the hard woods on the bigher ridges
of the timber helt in the Choctaw Nation, 60 wiles in length, and eonsiderable bodies ot Shortleaf
Pine timber in belts of from 10 to 30 miles in length and 2 to 4 nnles wide are found on the tributaries
of Grand Riverin the Cherokee Nation, and in o I ge hody of timber extending for 25 miles west
of Ream this tree appears to reach its western limit,

The great importance of the forests of Shortleaf Piue to the indnstrinl and commercial interests
of tho country west of the Missi~sippi River, and to the development of the adjacent timberless
States and Territories, is {ureibly exhibited by the enormous prodnction of Inmber for the past ten
years, Daring the year 1830192 at o low estimate not less than 1,270,000,000 feet, board measure,

! Report of Tenth Census, vol. 9, 1884,
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have been shipped from points in Texas, Arkansas, and southern Missouri to Northern markets.
This amount ay be swelled by the production ecast of the Mississippi to round numhers of
1,500,000,000 feet, board measure.

As stated before, an estimate of the tilmber of this species standing is impossible on account
of 1ts scattered distribution and prevalent occurrence in mixed growths, But considering the
extent ot the areas within which it occurs and the average cut outhe sante, or comparing with the
amounts of Longleaf Pine, whicli on account of the compact bodies in whicli it oceurs, can be more
readily approximated, it is safe to assume that very mueh less than 100,000,000,000 feet remain
availahle, while the ent can be roughly estimated at 1,500,000,000 feet, board measure,

I'RODUCTS.

Among the coniferons trees of eastern North America the Shortleaf Pine stands next to
the Lomgleaf Pine in importance to the lumber indostry and in the value of its timber. Freer
{rom resinons matter, softer, mwore easily worked, not less susceptible of a goed finish, the
Inmber of the Shortleaf Pine is often preferred by the cabinetmaker and the house carpenter to
that of the Longleaf IPine. Less tenacious, and of less power of resistanee under strain, it is
principally used for the lighter framework in hnildings, for weatherboarding, flooring, ceiling,
wainscoting, cases for windows and deors, for frames and sashes of all kinds, and for shingles,
Most of the dwellings located within the districts where this tree prevails are built almost entirely
of Shortleaf Pine lnmber, wlhich bears ample testimony to its wide usefulness. It is also
extensively employed in ear bnilding, for eross-ties, and in the manufacture of furniture.

NOMENCLATURE AND C(LASSIFICATION,

This species, like all of the same genus of a decidedly Southern distribution in the Atlantie
forest, belongs to the section Pinaster as defined by Engelmann, with cones of tougl, woody scales
their exposed ends thickened by an umbonate swelling (apophysis), which is armed with a weaker
or stronger decidions or persistent prickle or mncro. It was first desceribed by Millter in the year
1763 as Pinus echinata,' and nnder that name recognized by the carliest writers on North American
forest trees;? it was snbsequently named by an obscure writer Pinus cirginiana var. echinata,
Du Roi.® Michaux described this tree in his North American Flora* under the name of Pinas
mitis, whiclh received general recognition and by which it is known to Dotanists to the present
day. Pinus rariebilis, the name under which it was desceribed at ahout the same time by Lam-
bert,” was adopted by Wildenow, and following that author hy Pursh, Nuttall, Elliott, and a few
others of the writers on the hotany of this country. Tu following strictly the rule of priority, at
present most strongly advocated as the only measure to avoid further the confusion arising from
an endless number of synonyms, I’inus mitis, the name under which it is geuerally known, will
have to he ahandened, and the more obscure oue, I’inus cehinafa, nmder which this species was
first published, restored.

Great eonfusion is cansed by the various appellations this tree has received in the Iinglish ver-
nacular, being indiscriminately called Shortleaf Iiue, Yellow I’ine, aud Spruce ’ine, althongh most
widely kuown under the first of these names, and in the markets it is now somewhat donbtfully
established under the name of Yellow Pine. In the States of the lower Sonth it is frequently
confounded with the Loblolly Pine, as the timber of the two is often, if not mostly, mixed. M. A.
Curtis, in his “Trees of North Carolina.” selected for this tree thie name of Yellow Pine, strongly
recommending its general adoption in order to introduce greater uniformity in the designations ot
our torest trees, Unfortimately the same name is in many ot the Southern lumbering distriets
bestowed upon the Longleaf Pine, particularly when the timber is spolien of. Tt ix often quite
imposxible to determine to which of the two species the timber is to be referred when under that
name it is quoted in the reports of the lumber markets.

' Miller, Gard. Dictionary, 8th ed., London, 1768.

2 Marshall, Arbustrum Americanum: Philadelphia, 1785.

3Du Roi, Harb. Baumz. Nordam. 1771-72.

4 A, Michanx, Flora Boreali-Americann. Paris, 1803.

& Lambert, Description ot the Genus P’inus: (ed.) 1803 and (ed.) 1824.




EXPLANATION OF PLATE XV.
[Figures natural size, except where otherwiso noted.]

Fig. a, hranch from a lower limb bearing male inflorescenee with flowers iu a dense eluster (first week of April,
sonthern Alabama); b, ¢, hranch with two subtorminal aments of fenale flowers helow which are two immature cones
of one seasou’s growth; d, detached male flower showiug basal iuvolneral scales, magnified 3 diameters; e, germi-
nating seed (Fobruary); f, sawme seedling one month later (March) with 7 cotyledons in the midst of which the
terminal hud shows the primavy leaves appearing; g, scedling alout the close of the first season with terminal
cluster of trne (secondury) leaves, below which are seen tho withered primary leaves; I, i, wransvorse seetion through
base of two aud three leafed leaf hundle, magnified 50 diameters, showing outer small hypodermal ecells, the stomata,
appearing as marginal white spots; next a hroad baud of large jin-walled parenchymutous cells bearing chlorophyll,
within which, at the angloes of the loaf, resiu ducts appear as large openings; the dark areas in the center are tibro-
vascular huudles surrounded by a single row of thin-wallod cells (huudle sheath}.
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PLate XV,
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PINUS ECHINATA: SEEDLING, MALE AND FEMALE FLOWER, AnND LEAF SECTIONS.
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Under thie uame of Spruce Pine, in the extreme Southern districts, it is invariably eonfoanded
with the true Southeru Spruce Pine (Pinus glabra), the species which in several points it closely
resembles and to which it is most closcly related.

BOTANICAL DESCRIPITION.

Leaves wostly 2 (sometimes 3) in a short sheath, 3 to 5 inebes long; eones 14 to 2 inches long,
oval or somewhat conical; scales with a short, tender, straight, and finally ineurved prickle, light
browu. Seeds rather small, two-fifths of an inch long, by one-tenth to oue-eighth of an inch wide,
with dark, scattered or eonfluent speeks; the wings are reddish brown and about one-lhalf of an inch
long. The young shoots are of a glaueous vielet color. ‘The bark of mature trees is rather thiek
aud broken up in syuarish plates. The different general appearance of the tree will aimost always
serve to gnickly distinguish it from the closely related Scrub Pine (Pinus virginiana) which is
distinguished by its shorter and more rigid leaves. Auy doubt ean be removed hy trying the
twigs: those of the Serubr Piue are tough while these of the Shortleaf Pine snap off readily. The
bark i~ of a light reddish browu color, and on the lower part of the trunk in full-grown trees
three-fourths to fully one inch thick crossed by deep furrows, and flaky.

The limbs are arranged in wore or less regular whorls, under {ull exposure, forming a erown
with the outline of a truneated pyramid, by which the tree ean be recogunized from a distanee and
distinguished from kindred speeies with whieh it happens to be associated. The oldest and stout-
est limbs are rarely over 20 to 25 feet in length, and are somewhat drooping.

It is indeed a beautiful tree, with its stately, gently tapering trunk ampd its finely shaped full
crown elothed in an abundanee of foliage, bearing the stamp of thrifty aud vigorous growth.

Leares.—The secondary or foliage leaves are found mostly 2 in a sheath, and ou shoots of vig-
orous growth often 3 are found in a bundle; oeeasionally whole trecs are seen with 3 leaves in a
sheath and in some rare instanees on young trees even 4 have been eounted (PL X VI, ¢, ). The
leaves vary from 3 to 4 inehes and a little over in length; they are slender, about one-eighteenth
of an inch wide, strongly eonecave, slightly twisted, faintly serrulate, aud abruptly sharp pointed,
while young of a yellowish and later on of a deeper green eolor. Inu the cross section (PL XV, Z, i)
they present a semicirenlar outline; examined under the microscope they show on both sides ahout
ten rows of minute stomata (breathing pores) the small epidermal cells underlaid by a single layer
of rather thin-walled hypodermal or strengthening eells; in the specimens examined from 3 to 4
pevipheral resin ducts were found, thie bundle sheath consisting of a single row of eells, The sheath
iuvests the leaves elosely and rarely exceeds at any stages of growth three-sixteeuths of an inch;
the leaves are shed dnring the latter part of their secoud year.

The braet-like scales (I’l. XV, b ), modified primury leaves, whieh densely eover the young
shoots aud in the axils of whieh the foliage leaves are produced, are while youug of a grayish eolor,
elosely appressed, laneeolate, acuminate, and fringed; with the subsequent development of the
foliage leaves and the iucrease of the shoot in length, their tips beeome dried and are east off.
As the tender shoots become hardened they assume a glaneons purplish eolor.

Flowers.—The flower buds make their appearauee during the latter part of the winter and
begin, in stations of southern latitudes, to opeu near the end of March (Baldwin Couuty, Ala‘:,
March 26), and farther north from three to four weeks later (Callmau, Ala., April 28). Tllle stami.
uate flowers are closely sessile, to the number of fifteen to twenty snrrounding the tel:mlual hud
(Pl. XV, a), which at the time has scarcely grown to the length of an eigh.th Of. an ifleh. The
stamninal eoluwn, of a pale purplish eolor, does not exceed three-fourths of an m.ch in length,
is less thau one-eighth of an ineh in thickuess, aud is surrounded by eigl.lt or nine deeussate
seales, those of the first pair being strongly lkeeled and scareely halt: the size of the others (Pl
XV, d). The crest of the anthers is nearly eirenlar and slightly deutieulate. The lnqle ﬂ(.)wers
are shed immediately after the discharge of the pollen. The female flowers are umted. in an
oblong, obtuse, short-stalked eatkiu of a delieate rose-pink eolor, about one-fourth of an iuch in
length, They are rarely single, but mostly from two to four, produced eloselly below the apex .Ot
the yonngest shoot (Pl. XV, b). The stipe of the eatkin, not over thretlz-elgllths of an inel in
length, is invested by twenty to tweuty-four hyaline lanceolate, pointed, mvolulera] seales, those
immediately surrounding the flowers being widely spreading. The braets subtending the carpellary
scales eover the latter to the base of their long, subulate, ereet tips.



EXPLANATION OF PLATE XVL

Fig. a, branch with matnre closed cones (Octoher of second season); &, mature cone; c. cone scale, outer or
dorsal view showing apophysis; d, ventral view of the same with seed in place; ¢. seed detached from wing; 7, seed
with wing intact; g, leaf forms, two and three leafed bundles.
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After fertilization has taken place tbe shoots bearing tbe fertile flowers inerease rapidly in
length. Fertile catkins are frequently found on the older branches, produeed on branehlets from
adventitious buds.  The tree begins to produce Aowers when from teu to twelve years old, aceording
to expo=ure; male flowers have been observed one or two scasons earlier.

('enes.—Every eason eones are prodneed in great abundance. The conelets of the first year,
borne on a sbort, horizontal stalk, are oval in shape, searcely one-half an incb in length, the
syuazrose tips of the scales giving them the echinate appearance from whiceb the botanical nume
first given to this species was undoubtedly derived (PPl XV, ¢),

Fully matured by the end of the second yeur, the cones are nearly sessile, oval, of dull or
leather browu eolor, 13 to rarely 2 inches long, and when open, nearly as wide; they e frequently
smooth (P X VI, «, b). The seales are hard, with a slightly swelled apophysis, devoid of or armed
with the weak, more or less deeidnous priekle (L XVI ¢, d). Tbe eoues open eaxvly in the fall, and
remain, after the discharge of their seeds, for several years on the brancbes. In eonsequence,
the older trees are covered with them through all seasons,

Seed.—The Shortleat Pine produces seeds in greatest abundance; its crops seemn never to fail,
The seeds are small, triangnlar, three-sixteenths of an inch long by one-eighth of an ineh wide, the
hard, rongbish testa marked with three indistinct ridges and more or less with confluent specks;
the wing is of a light, reddish brown, half an inch in length and deeciduous doring germination
(PL XV, ¢, /). The seeds retain their vitality for several years; fresh, they will gernmuate in from
ten to fifteen days. The number of seeds to the onuce is about 5,000; wafted by the wind over
wide distances and germinating early during the first days of spring, their offspring are found to
take pessession of every opeuing in the forest and of the old fields in loealities tavorable to their

growtl,
THE WOOD,

The wood of Shortleaf Pine resemmbles that of the Loblolly in almost every respect. The
supwood is clearly defined, being quite broad, and even in very old trees forms fully one-half of the
total volnme of the trank, In thirteen trees one hundred to one hundred and fifty years old, the
avernge width ot sapwood was found to be about £ inches, while even in trees over one hundred
and fifty years old its average width was 3 inches. In tbe former case, the sapwood forined 65 to
70 per cent of the volume of the logs; in the latter, 50 to 55 per cent, while in n set of trees fifty
to one hundred years old it formed fully 80 per cent of all the wood. The chauge from sapwood to
hardwoed proceeds muell as in Loblolly Pine. It begins when the tree (or any disk) is about
twenty-five to thirty years old, and is retarded more and more with age, so that in old trees us
many as cighty or even oue hundred rings ave eounted in the sapwood, while in young and thrifty
trees not more than thirty to forty may oceur.

11 keeping with the large amonnt of sapwood, the weight of green Shortleaf Pine is rather
great, vurying, for entire logs, from 45 to 55 pouuds per cubic foot, comwmonly approaching 60 pounds
in the largely water-filled onter portions of the sapwood.

When kiln dried, the wood of trees one hundred to onc hundred and fifty years old weighs
on the average about 32 ponnds per cubic foot. As in other piney, the butt is 15 to 20 per cent
heavier thau the top, and the wood of the inner forty to fifty rings excels in weight and strength
the wood of the outer parts of old logs. As was stated for Loblolly, the sapwood may bg light,
heavy, weak, or strong, according to the age of the tree from which it i3 ol)t;biue.d. As might .be
evpeeted from the great range of distribution of this tree, its wood, like that of Loblolly, vavies
within very wide limits, Specimens from Missouri (near its northern limits) are generally lighter
and less resinons than those fram farther south, and freqnently reseinble the wood of the Norway
I'ine, while many select specimens from the Gulf and South :I&tlfult‘,ic States 1_'i\'al in weight and
<trength the best grades of Longleaf' Pine. I its strength, as in its weight, the Shortleaf follows

Loblolly Pine, , ] ;
The nverage of a large series of tests furnishes the following average values for dry pieces of

Sl gl Lba, per sy, inch,

Modulug oF @lasticity couvveeaaeneamer cieriries e 1, 602, (igg
Transverse strongtll .. ..o ooeaer i e i . 500
Compression eldwise . ... v eereaiia e , o

slhearing nlong the BLET. ... .ioeeeieieririimieaieeiieeae o
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As the average weight of this series was 358 pouuds per cubie foot, or about 16 per cent heavier
than the average weight involving all parts of all the trees, these figures should be reduced by
that per ceut to represent the true average for the wood of the species.

In drying, 100 pounds of wood lose from 40 to 50 pounds of water, the bulk of wbich comes
from the sapwood, wbiclhi coutaius 60 per ceut and more, while tbe beartwood, like that of most
piunes, contains ahout 25 per cent.

The sbriukage in volume conseqguent on drying amounts to about 11 per cent. It is about 13
per cent in the wood of tbe butt and ahout 10 per cent in that of the npper logs, varying in this
respect directly as the weight of the dry wood. Of the 11 per cent, about § per cent fall to the
tangent or occur along the rings and 3 to 5 per cent along the radius.

The structure of the wood of Shortleaf Pine is essentially tbe same as tbat of Loblolly. Sum-
merwood and springwood are sharply defined. The proportion of the former to the wood ou the
whole varies, as in Lohlolly, in the same manner as the weight of the wood, being greater in the
butt than top, greater in the wood of the inner rings than in the wood farther out, and greatly
reduced in all cases where the growth of tbe tree is suddenly retarded by unfavorable seasons,
but is otherwise quite independeut of the width of the rings.

For detatls of structure, consult the comparative study of Mr., Roth, appended tc these
monographs,

PROGRESS OF DEVELOPMENT.

The Yeeds begin to swell and to germinate in the early days of spring. In Mobile County, on
the end of the first week of March, the plantlets had their cotyledons fully nunfolded, which were
found tovary from six to seveu in mnmber, with the lower (hypocotyledonary) part of the axis from
13 to 2 incbes long, the reotlets heing somewhat less in length (PL XV, e.g).  The development
of the upper part of the axis (caulicle) from the terminal bndlet and of the primary acerose leaves
proceeds now rapidly. These primary leaves succeeding the cotyledous are stiff and spreading,
ahout three-fourthts of an inch long and covering the stemn densely (Pl XV, ¢), remain dnring the
first season, withering from below during the warmor part of the season. By the close of the first
senson the caulicle or first shoot has attained .. length of from 3 to 4 ineltes. On the shoot of
the second season (rarecly before) the sccondary leaves, which constitute the foliage, make their
appearance from the nndeveloped hranclilets in tho axis of the primary leaves (PL XV, g). At
tho end of the sccond year the plants ure 7 to 8 inches high, with a taproot 2 to 3 iuches
long. During this season adventitions buds appear at the collar of the stem, which bring forth
vigorons sprouts, particularly if tho stem has sustained the slightest injnry. These shoots are
covered with primary leaves, which are retained for one season. They are apt to form strong
hranches before the tree ltas reached its fonrth or fifth yoar; such branebes, which are produced
profusely frow the stumps of larger trees, secarcely survive another season. It is rarely that
hranches aro produced i the second year, the first branches appearing generally in the third
seasont iu whorls of tbree to four. In the third year foliage leaves alono are produoced in the axils
of scales with their bases closo to the stem, At the close of the third year the plants are from 12
to 18 inches high, Now the development of the root system advances rapidly, the taproot being
by this time abont 8 or 10 inches long, with strong lateral voots often doublo that length. Both
taproot and lateral roots are finally vigorously developed, peuetrating deep into the gronnd, so
that trees of this species are rarely blown down by winds. At the end of the fourth year the
plants arc from 2 to 3 feet high, with tho stem at best from five-eighths to seven-eighths of an
inch thiclk.

The branches ot the whorls Degin now iu their turn to develop branchlets in whorls of secondary
order, The development of the pritnary axis and its brauch system proceeds henceforth in the
regular acropetal order.  As in all piues, the shoot of tho main axis takes tho lead in rapidity and
vigor of growth. By a nnmber of measurements mado at Culiman, north Alabama, of trees from
the openings in the forest, as well as from clearings, it was found that by tho eud of the fifth year
they had attained a height varying between 3 and 5 fect, rarely over, the stem being from five-eighths
to seven-eighths of au inch in thickness; by the end of the sixth year, from 6 to 9 feet high aud
from one half to 2 inches in diameter; nnd at the tenth year, frown 10 to 16 feet high and from 2
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to 2% inehes in diameter. At the age of fifteen to twenty years, with a total height of from 20 to 30
feet and a diameter breast high of 4 to 5 inches, the crown of the tree oceupies from one half to
five-eighths of its height. Henceforth thronghout the period of quickest growth its rate is greatly
influenced by conditions of light and soil. At the age of fifty years the height of the trees varies
between 40 and 60 feet and the diameter breast high betweeu 10 and 14 inches. About this age,
or perhaps a short time before, the lieight growth begius to decliue and the branches beeome
somewhat reclining below aund spreading toward the top, and consequently the liead of the tree
becomes more rounded in outline, Between the ages of sixty and seventy years the trees are from
50 to 70 feet high and from 12 to 15 inches in diameter, with tlie trunk clear of limbs for 30 to
rarely over 40 feet. From this period on the growth proeeeds at a slower rate, On reaching its
oue humdredth year the tree has attained a height between 90 and 95 feet and a diameter of
from 16 to 19 inches at most. Haviug now passed its period of vigorous life, the growth is
heuceforth insignificant. Between the ages of one hundred and twenty and one hundred and
thirty years trees were found 90 to 110 feet high and from 18 to 24 inehes iu diameter. The oldest
tree encountered in the measurements, with two liundred and eight rings of annual growth iu
the stumnp, scarcely exceeded 109 feet in height and measured 24 inches iu diameter, The largest
tree felled was 117 feet high and 25 inches in diameter, with one hundred and forty-three rings in
the stump. Oeccasionally trees are fornd of a diameter exceeding 3 feet, but such are exeeptional.

TasLE L.—frowti of Shortleaf Pine {Pinus echinala), from eight to fifty years.

[ Diame- Heightl ol '
ler at to | Tola -
breast | first |lieight. ' Locality. Remarks.

Iy~

Nnmber of T

ree.

(stump- L hioh, | lim
Tuches . Feet. Fret. |
K H Clealr)ing made in 1870 for paeturo in dense pino thickot.
Ko 0.
9 11 Da.
10 17 Rocky hillside, border of thicket.
10 ‘ & 11 Rocky Inllside in denso thicket of vizorous growth; youngost shoot,
i 19 inches.
2 2 7 11 | Bivins, Tex........ Expoanre fres in opening of forest.
11 2 7 11 | Grandin, Mo........ Rocky Iable-land ; opening in forest.
12 3 | 20 | Cullman, Ala....... Border of 1hicket; fgeely exoaed.
2 T pe—— 16 | Grandip, Mo......_. | Rorky table-land; partially oxposed; in forest.
12 2 10 19 | Cullnen, Aln. __.__" Expased, border ol woods.
13 2% 8 18] |cr-cdovPer.  EEres | Do,
13 2 leeennnas 17 oo X do............. Tnnidet of thicket: old elearing.
13 S| [, 4 O ‘ 0l plnsturo, cleared in 1879; moat vigorons growth; young shoot 19
Inches,
15 4 12 23] || do...s... og Do
15 4 10 20 | Grandin, Mo | Rocky hills; opon forost.
18 4 15 30 | Blvins, Tox. <" Open forest.
19 4 22 37 | Gurdon, Ark. - Expoanre free; open grovo of second growth,
19 4 10 20 | Grandin, Mo -+.| Oppresscd in forost opening by oak scrub.
20 & 14 26 _...do_.._.......... Rocky; opou woorls.
19 2% 83 254 Gurdop, Atk........ Open grove; cloaely oppresaecd.
22 3 12 25 |..... A0 e Open grovo of sccond growth.
27 & [ 123 25 |vneen do..ooooniinn..n Do,
24 35 22 33 |..... (LD EEeEereig . Do.
25 4 16 34 | Bivlps, Tox ........ T'artially frec; in foroat.
i 1| 8 | 70 Gurdoh, Ark...ll Froo: ald fleld.
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TanLg 11.—(rowth of Shortleaf Pine during stage of vigorous growth, from fifty to one hundred and twenty years.

Diameter— | !

: Height
| Rings & Length,
Number of | ™5 1o hirst| Total ;
in At of | Locality- Rewarks.
tree. stamp. breast Below | limbor Leight. oo ¥ v
| I high. lerown. ; crown. i
T My X7 )
I Im'ha Inches. Feet. Feet Feet
52 l ....... 22 16 [EETETETD Biving, Tex..... e In forestf suil cold, underdrainage deticient, ex-
| pesure free.
58 03 rveevooom 20 50 ’ ............. oy Exposnure free: opening in forest.
(1] - R 45 -1 K S Baldwin Count& Ala.,| Coastline; loamy sand, with Cuban Pine: exposure
©  nearTensaw River. free.

32 | Bavins, Tex.. Opening in forest, exposure partially free.

167 annvennsn.s T3 12) Iy ! 38 80

loam.

1
1
164 -....... 62 [ N R do . QOppressed.
18 Ll 15 95 .| do ... .
112) (R — 38 109 38 | Gordon, Atk .| Expoaure free; open forest.
13 s 32 64} | 30 | Cullman, Ala Partially free on %mvelly ridge.
22 | 42 101, 40 ... [ T Exposurc partially free; open forest; dry hill;
‘ | sandy, gravelly lo:lm
21 ..., 41 T el 4 do . — Exposurefrec rravelly loam.
17 ‘ ........ 46 93 46 | Bivins, Tex. .| Oppressed on all sides; red heart above 36 feet.
Lovvevvarsnennns| 116 22 19§ 15 93 §2 | Cullman, Ala . Exposure free; open forest; rocky, and sandy

TaBLe II1.—Growth of Skortleaf Pine during stage of slow growth, latest stage of life.

Diameter— . Length
Number of | Fings —=3 E,eéﬂltt Total | ©F mer- )
of tree. tm brlf':\gt Below liinb or| height. ch{]ilnt- Lacality. Remarks.
stnmp; Ligl. | cTew. | crown. tirllnh(zar.
Inchu.‘ Inches,| Feel. | Feet. | Feet,
120 1y | 45 92 42 | Colman, Ala..... Opon forest; hills: soil, sandy clay: exposore free
L e R T 20 73 110 60 | Gurdon, ATK...... Oyen forest; gontle declivity: gravelly clay.
120 20 47 85 45, ||t (L Da.
132 %4 47 108 43 |-..-. (D SEE e — Do,
132 20 42 87 40 | Cullinan, Ala..... Open forest, clay ll; exposure free,
140 17 39 92 38 | Grandip, Mo...... Exposnre free; roclq table.land,
143 25 46 117 45 Gurdon, Atk ..... Exposure frec: pravelly hillside.
150 20 50 100 50 | Grandin, Mo...... lxocl\\ table-lavd : exposure free,
174 31 4% 102 40 [N =TTt VTavaT=r e
180 22 42 0 40 {..... do.ieenn. Rm'k_v table-land, exposure partially tree, sllghtly
suppreased.
105 24 ...l v 119 37 | Bivins, Tex__.___. Cold soil. exposnro free
204 o S R 61 108 40 ... do............ Culd1 so1l; exposure trie, alfected above 40 feet with
| rad heart.
T3 errerrererss. . 218 25 22 [ 55 110 5¢ | Grandiu, Mo...... } Exposure (ree, soil loamy, deep.

From the general table (No. IV) and the corresponding diagram it seems that in the average
the tree at twonty is about 30 feet high, reaches 50 feet at the age of forty, and that its growth in
height is in the main finished at the early age of 70. In keeping with this, the growth in
diameter is quite rapid during the first fifty years, continues at a moderate pace up to 80, when
the age of slow growth is entered.
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TasLR [V.—Rate of growth of Shortleaf Pine,

1 Langtl Volamr. Vorindical growih by decades.
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CONDITIONS OF BDEVELOPMENT.

Noil and climate—The Shortleaf Pine prefers a well-drained, light sandy or gravelly elay soil
or warm loam, even il defieient in the clements of plant food. Soils of this character whieh are
found widely prevailing over the undulating or broken uplands, if ouly of sufficient depth, will
prodice this tree in greatest perfection. It avoids the strongly caleareous and the rich alluvial
soils, as well us purely silicious, being dependent on the presence of a certain amount of clay by
whieli the mechanical condition of the soil is improved, rendering it more compact and more
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retentive of moisture. That a pnrely sandy and highly porous seil is not favorahle to this tree
is shown by the stunted growth of the waifs sometimes found in the openiugs of tbe forests of
Longleaf ’ine on the sandy, arid uplands in the lower part of the coast pine helt.

Distribnted in its range over 10 degrees of latitude and exposed to wide differences of
temperature, it shows almost the same thrift of growth near its northern limits under the isotherm
of 50° J°,, and in regions where the thermometer falls to near 20° below zero, as in lower latitudes
with a mean anaual temperature of 64° I'. 1t cau, therefore, endure « considerahle range of
temperature,

The conditions of atmospberic moisture evidently exercise a murch more decided influence
over its distribution, and, without doubt, npon its individual development. The tree is found in
greatest nbundaunce and of hest growth where, within the limits of its distrihution, the annual
rainfall varies between 48 to 52 inches, it is less frequent in the districts where the precipitation
exceeds 56 inches, still scarcer wbere the annunal rainfall averages helow 44 inehes, aud entirely
wanting where this is less than 40 iuches. Hence it is found hest developed in tbe npper part of
the Gulf States and west of the DMississippi River in adjaeent nortbern districts from the interior
of Georgia to northeastern Texas, where the most favoerahle conditions in regard to atmospheric
precipitation prevail. The tree seems to avoid the hnmid air of the coast along the Gulf, as well
as nloug the seashore of tbe Southern Atlantie States, nor does it asceud the mountains in these
States above an altitnde of 2,500 feet,

RELATION TO LIGHT AND ASSOCIATED SPECIES,

The Shortleaf Pine, like most pines, is a light-needing species, being, however, less sensitive
to a deficiency in this direction than the Longleaf and Cuban pines, which latter sueeumbd in
ecompetition with the Shortleaf Pine. Origiually the Sbortleaf Pine is fouud more or less asso-
einteld with varions oaks (Spanish Oak, Blackjack, Scarlet Oak, Post Oak, and Blaek Oak), the
Mockernut and the Pignut Hickory, and mmore rarely with the Chestnut, the Mountain Qak, and
the Scrunh Pine. All of these species prefer the warm, lighter soils of the nplands. These
companions of the Shortleaf Pine are joined in the lower Southern States hy the Lobloily and
Longleaf Pine. Wherever in these upland forests an opening is made the Shortleat Pine gains
over its associates, finding its only successful rival in the Loblolly Pine, It is in the Sonthern
States proverbinl that in the npland forests “the pine is erowding out thie hard-wood timber,’
a fact early observed. The displacemeut is effected either gradually in the eourse of time, or
instantly when the removal of the original timber growth has been sudden. In the upper part
of the maritime pine helt, whore it is associated with the Lougleaf Pine, tbe latter is sure to he
replaced by the Shortleaf species, often joiued in the course of such invasion by the Lohlelly Pine.

ENEMIES.

Little is known of the fungoid parasiles aud of tbe insects endangering the life of the
Shortleaf I’ine, I'rom my own observation, it seems that this tree is less affected hy the former
than the other pines of the same region. In the lumhering districts of Alabama a disease ealled
redlieart or redrot, cansed hy the mycelimn of »n large species of Polyporus, which is so highly
destruetive to the Longleaf Pine, is in this speeies almost nnknown. In northeastern Texas this
disease was found to affect the snperannnated timher trees, which were over two huudred years
old. Aeeording to A.S. Puckard!' the lhosts of iusects atfecting this pine seriously are scareely less
in number than those infesting the Longleaf Pine; its enemies helong to the same or very nearly
related kinds. Aunong the borers the Morohammus confusor and other species of the same genus
dig hnrrows in the timber to the heart; tbe larvee of unmerous Buprestide, Ceramdyeide, and
Curculionide burrow nnder the bark, and the Tomicus calligraphus, cacographus, celatus, and
other species of Seolytide, at certain sensous are in immense numbers carrying ou their work
of destruction in the camhium Iayer, leaving in wonderful delineation on the inside of the bark
the marks of tbeir pernicious activity and causing the spcedy death of the tree.

Mr. E. A, Schwarz, of the Division of Entonology, Department of Agrienlture, remarks in this
eonnection that of mwore than nsual interest is the remarkable and disastrous invasion of one of

'A. 8. Packard: Insects injurious to forest and shade trees.
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these bark-boring Scolytid beetles (Dendroctonus frontalis), which in former years was universally
cousidered i rare species. This invasion started in 1838 from the mountainous regions of West
Virgmia and within fonr years spread tbroughout the Alleghany Mountaius and adjacent lowlands
from Pennsylvania to the Carolinas. The amount of damage cansed by this beetle within that time
to the Shortleaf Pine and other pine trees has beenr enorinons. A contagious disease, probably of
1 fungoid character, terininated in 1892 this invasion just as suddenly as it had commenced, and
in 1893 not a single living beetle conld be found thronghout the infested region. The white froth
hiding the larva of a tree jnwmper (Aphrophore parallela) is very common on the summits of the
twigs, the larvie of the sawflies are seen at the same season to feed on the tender, young foliage,
which is also infested by a small white Gelechia depositing its ecus on the leaves. the larva boring
into them to provide shelter for their pupie; and according to Mr. Schwirz the leaves of the
Shortleal’ Pinc are frequently found completely covered by a scale insect {Mytilaspis pinifolic),
causing what is termed in New England the “white malady™ of the pine. Of the flat-headed
borers, larve of the Buprestide, tbe most injurious species are Chrysobothris dentipes (Germ.,),
Chalcophora virginiensis (Drury); less common, Chaleophord georgiana (Lec.) aud Buprestis lineuta
Fub.

Exposed to the same dangers of destruction by forest fires and by live stock of every kind,
which threaten the Longleaf species withh extermination, the clances of this pine to resist them
and to escape such eventually are more favorable in consequence of the greater facilities for its
reproduction and of its rapidity of growth during the earliest stages of its existence.

The pernicious influences of the first of these agencics is, lowever, paiufully visible near the
settlements where the forest is exposed to its effects oue season after another. In such localities
the pines are of stunted growth; in the middle stage—their very prime of life—they cxhibit signs
of decay aud early death. But few of the younger trees exposed to fire were found ou close
examination to be free from defects aud marks of impending discase.

Confined to the gentle slopes of the low hilt country, to rolling uplands, and to broad table-lands,
this tree is scarcely exposed to destruction by torrents and floods. Unsought for its resinous
Juices, it is not subjected to the wholesale destruction cansed by the prevalent methods employed
i the manufacture of naval stores, No other timber tree found in the southern portion of the
Atlantic forest region is more easy of natural reproduction than this species throughout the wide
range ot its distribution. This is readily accounted for by its greas fecundity, the sceds produced]
in great abnndance almost without failure every year being profusely spread far and wide, and
germinating casily wherever the proper soil and o chance is offered for their reception. By their
thrifty growth the seedlings soon gaiu the upper haud over the contemnporary growth of other
species,

Throughout the interior of the Atlantic and the Gnlf States tracts of upland, originally eovered
with fine oak forests, which iad been cleared for cultivation and but little over balf a eentury ago
abandoned, arc found at present occupied by the Shortleaf Piue, forming dense sroves of trees
65 feet and over in heigbt, with a diameter of 10 to 12 inches, stauding 18 to 20 fect apart, with no
undergrowtb whatever.! Such young forests, met with in every stage of growth, afford bighly
nstructive lessous of the ways takeu by nature iu the spontaneous restoration of the forest. In
such spontaneous growths of thhe Shortleaf Pine the saplings form fromn the first mostly dense
thickets. Before baving arrived at their tcuth year the work of thiuning has actively begun by
the dcath and speedy dcceay of the weakest. Thus favored by the access of light and air, the
surviving trees shoot rapidly upward, the most aspiring individuals spreading out their crown,
overshadowing those lagging behind, wbich being thus cut off froin the inflnences above all others
required for their existenee, one after another die, Before the trees have reached the middle stage
of their growth tlie stand of timber in the young forest appears to be firmly established, aud
during the following period, embracing less than half' a century, they have attained the fullness
of their growth, furnishing timber fully matured uaud of the dimeusijons and quality required by
the present standard. Uncbecked by destructive influences the rotation of & crop of timber of the
Shortleat Pine produced without the interference or assistance of man, can he said to he accom-
plished within a period of from eighty-five to ninety-five ycars,

!Charles Mohr: Proceedings of the Fourth Annual Meeting of the American Forestry Coangress, Boston, Sep-
tember, 1885,
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FOREST MANAGEMENT.

From the plaee tbis species is takinyg amoug the secoud growth it can be safely predicted that
it is destined to be the timber tree of the future, as far as the Soutbern States of the Atlautie
forest region north of the Lougleaf Pine belt are concerned. It is upon this tree that in tbis
section suceeeding generations will have to depend for their supplies of pine timber of superior
guality, and in which the nearest substitute is to be found for the supplies firnished at present
by the Longleaf Pine. That the resourees of the latter under the increasing straiu to which it
is subjeeted will be completely exbansted before its restoration can be effected is too evident to
admit of any doubt.

Among tbe timber trees of the coniferous order found in the Atlantic forests, there is, tben,
scarcely a species presenting stronger claims to the attention of the forester than the Shortleaf
I’ine.  As far as its demands upon climate aud soil are coucerned, it is capable of successtully
establishing itself over the immense terrifory reaching from 30° to 38° wortb latitude and from
the Atlantic Slope to the treeless plains of the West, embracing within tbese limits areas of wide
extent, with all the conditious required for the best development of this species, and in great
measure adapted to nothing better than the growth of timber. Of not less fmportance than its
value as a timmber tree are its facilities for natural renewal, resulting from the abnudant crops of
seed pradnced almost without failure cyvery yemr aud its aggressive behavior toward competing
species in the suecessinl strugele for the possession of the soil,

From a closer observation of tbe young forests of spoutaneons growth at different stages, it is
apparent that in the establishment and rearing of a forest of Shortleaf Pine, where mother trees
exist, nature requires comparatively little assistance froon the hands of the forester, and that tbe
efforts of the latter will be chiefly confined to measnres of protection against destruciion by
fire and against the injuries eansed by inroads of live stock during tbe earlier stages of growth,
That by thinning out, practiced after the first to the middle or end of the third decade, the forest
growth would be benefited, there can be but little denbt. To what extent, by snch interference,
the production of merchantable timber can Le promoted and in quantity and gnality improved at
the least cost remains a matter of futnre experiment. In the tofal absence of facts, based on
experiment, no suggestions can be offered on these points other than such asean be dednced from
the natural requirements of tbis species, as already discnssed.

In conclusion, it ean be safely asserted that the Shortleaf Pine is destined to take a proemineut
place in the forest management of the fnture thronglhont the regions fuvarable to its growth, not
only on account of its ecanomic value in the natwral forest, but also in holding out better prox-
pecets to the forest planter for the production of timber of higher gnality in the shortest time
than any tree of the same order in the Sonthern Atlantie torext region. That the methads ot »
rutional forest management will bave to be resorted to at no distant time can with certamty he
predicted, althongh the timber wealth existing at present in the vast territory of its growth wmay
appewr enormons,

Ot great importance in the reforestation of large areas, this tree is of no less significance to
the furmer who is aware of the advantages resulting from the restoration of the tree-covering on
his dennded uplands, either originally untit for profitable tillage or thrown out of enltivation afier
their exhanstion. By the faeility of its natural renewal the Shartleat Pine attards within a shant time
a fiirm protection to the light soil, preventing it tromn being ¢ .rried away by wind and rain, providing
a shelter for the crops and for insectivorous birds, a lasting incume of increasing snpplies of timber
and fnel on lands that yield no other profit whatever, and to the Linds abandoned alter their
exbaustion a chance for their recuperation while resting under the cover of its shade.



ADDITIONAL NOTES ON SHORTLEAF PINE

By FiLisert ROTH.

(September 1, 1897.)

As might be expected from its wide and extremely irregnlar distribution, this tree receives
many hames and in many localities is little or not known even to otherwise gnite well-informed
woodnten. Thns in an entire county of South Carolina, where tbe tree ocenrs but sparsely, not a
single man was met who recognized this species, Among the many appellations the name ¢ Rose
mary” deserves mention, having wide and varied application and having led to considerable
controversy and much confusion. Apparently this name originated in the North Carolina! pinery,
where even to-day this tree, thongh by no means abnndaut, is well known to all woodmen. In the
country abont the Albemarle and Pamlico sonnds all woodinen interviewed invariably knew it
and consistently called it Rosemary Pine. 1In the towns aud by mannfacturers in this district and
also in the coast pine belt farthier sonth the tree is generally not known at all, but the word
“Rozemary” is nevertheless in eommon nse, and Rosemwmry I'ine timber leld in especial regard.
Questioning many of the experienced mannfaetnrers, it was found that Rosemary Pine in the market
towns refers not to a particular species bnt to large seleet fine-grained timbers of any pine except
Longleaf, and was formerly a mneh-desired article for ship planking, ete., being less resinous,
softer, and claimed to be lexs prono to shrink and swell than the wood of Longleaf Piue,

As wentioned in the monograph, Shortleaf Tine ocenrs only seatteringly in the great pinery of
North Caroling ind senthern Virginia, and forms probably not as mueh as 1 per cent of the total
cut of the North Carolina pino on the market, In Texas, where this species is generally culled
Shortleat” ’ine, it was seen as far west as Honston, mingling in small quantities and small sizes
with the Loblolly. Going in a northeastern direetion, it hecommes mmore and more abnndant, being
the predominant tree cast of the Neehes River and north of the Longleaf Pine distitet,

The Shortleaf ’ine remaius generally nndersized in the ¢oast pine belts, where fair-sized spec-
imens are rarely met. In its proper homne, in eastern ‘Cexas and Arkansag, it attains fair dimen-
sions, generally 70 to 90 feet high and less than 30 inches diameter, Its growth, thongh occasionally
quite rapid, seems usnally mucl slower than that of Loblolly, a fuct especially trne of tho regions
where it is most abnndant. In bundreds of groves the leaders of small saplings wero fonnd com-
monly less than 12 inches long, thns remaining much behind the other Southern pines in this
respect. Moro even than Loliolly, the Shortleaf requires a close stand to induce eleaning of
limbs,

The pheunomenoh of sprouting was well illnstrated all along the Honston, Fast and West
Texas and also the St. Lonis, Iron Mountain and Sonthern railtways as far north as Tron Monn.
tain, Mo., where hundreds of acres of tho right of way were covered with the bushy clusters of
vigorons sprouts, 1 to 30 from one stump.

~ Like P'ond Dine, the Shortleaf is sometimes bled for tnrpentine. One tree was seen with
two boxes which had been worked for at least ten years and then shandoned, and two new lhoxes
worked for the second season this year (1897).

| Probably suggested by the sinall rosemary houd-like cones clustered in great abundance on old trees.
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THE LOBLOLLY PINE.

(Pinus tada Linn.)

Synonyms: Pinws Tada Linnious, Spec. PL, ed. 1, ii, 1000, excl. habitat ‘ Canade paludosis® (1753).
Pinus Tada « tenuifolia Aiton, llort. Kew., ed, 1, iii, 368 (1789).
Pinas Tada Ralinesque, Flor, Lndovie., 162 (1817), nomen wudum.

COMMON OR LOCAL NAMES.

Loblolly Pine (DPel, Va., N. (., & « | Ga., Ala.,

Fla., Miss., La., Tex., Ark,).

Oldfield 1'ine (Del,, Va.,N.C,, 8.C,, Ga,, Ala., Fla.,

Miss., La., Tex., Ark.).
Torch Pine (Eng. lit.).
Rosemary 'ine (Va., N. C.).
Slash Pine (Va., N. (', in part).
Long Schat Pine (Del.).
Long Shncks (Md., Va,).
Black Slash Pine (8. C.).
Frankincense line (lit,).
Shortleaf Pine (Va.,N.C.,8.C., La.).
Bull Pine (Tex. and Gulf region).
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Yirginia Pine.

Sap Vine (Va., N.C.)
Meadow Pine (Fla.). ’
Cornstalk 'ine (Va.).
Black Pine (Va.).

Foxtail 'ine (Va.. Md.).
Indian P’ine (Va.,N. C.).
Spruco Pine (Va., in part).
Bastard Pine (Va., N. C.).
Yoelow I’ine (N. Ala,,N.C.).
Swamyp Pine (Va., N. C.).
Longstraw Pine (Va,, N. C,, in part).



THE LOBLOLLY PINE.

By CuarLes MoHRg, ’h. D.

INTRODUCTION.

Among the trees remarkable for the part they talke in the spontaneous renewal of the forests
in the Southern Atlantic region after the destructive interferenee by man, the Loblolly IPine is most
prominent. This readiness to occupy the ground lends to it a special ecouomie significance in
forest growth, aside from its value as a source of timber and as an abundant souree of fuel.
There can be no doubt that in the future management of the forests of the lower Soutliern States
the Loblolly Pine will be assigned a highly important place. This view is coufirmed by the fact
that in the older of the States within the limits of its distribution, where tbe original timber
growth has suffered grecatest reduction, as iu North Carolina, the second growtb of this tree is
largely depended upon to farnish the timber supply for the existing linbering industry.

Although known to bave contributed to the neeessities of the earliest settlers of these eoasts,
and forming at present a large part of the lnmber supplies rcaching tbe markets east and west of
the Mississippi River, the merits of the Loblolly Pine and its eeonomic bearings are generally but
little understood, wide differences of opinion about its value as a timber free prevailing. Such
diversity of opinion is in itself a suflicient reason for a fuller investigation of its life history.

1n the preparation of this monograph the writings of F. A. Michaux'® and Rev. M. A, Curtis?
and the report of the Tenth Census?® have been consulted. To Prof. Lester Ward and Mr. Canby
thanks are due for valuable information on the distribution of the Loblolly Pine toward its
northern limits, Much information of praetical value was elicited by the Division of Forestry
from numerons mannfacturers of and dealers in lmmnber in the lower part of Virginia and in North
Carolina, which has been largely quoted.

HI1STORICAL.

The Loblolly Pine was recognized as a timber tree of value by the earliest settlers of lower
Virginia and Nortb Carolina. 1ts timber was largely used in the constrnetion of their dwellings,
Michaux states that three-fourths of the honses in lower Virginia were built of Loblolly I’ine, and
that its mighty trunks, furnishing shafts of elear timber of largest si1z¢, were in carly days held
in Ligh esteem for masts by the navies of the world. The distinetive characters of the tree were
clearly understood by the earlicst writers on North Awmerican botany. T. A. Michaux defined
the northern limits of the treo and its distribution in the southern Atlantic States, and first
pointed to its economic value. The Rev. M, A. Curtis gives an aceonnt of its distribution in
North Carolina and recognized the form distingnished in tbat State as Slash Pine or Rosemary
Pine. TInvestigations of the forest growth by the writer, under the direction of Prof. Cbarles
8. Sargent, for the Tenth Censns, and later investigations made in the transmississippi regiou,
under the direetion of the Division of Forestry, have led to a more accurate knowledge of the

!Michaux, F, A. The North American Silva. Philadelphia, 1856, .

: Curtis, M. A. The Timber Trees of North Carolina. Geol. and Natural History Survey of North Carolina.
Part 111, Botany. Raleigh, 1860,

3Volume 9 of the Tonth Census. Charles 3. Sargent.
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distrilution of this trce in the Southwestern States, to tlhie establisbment of its western and
northern boundary lines, and to a more general appreciation of its economic importance in its
castern and western range.

GEOGRAPHICAL DISTRIBUTION AND ECONOMIC HISTORY.

The Lollolly Pine extends from the Delaware and Maryland peninsula through tower Virginia
to Cape Malabar, in Florida, and all over the Gult States and southern Arkansas to the Colorado
River iu Texas (see PL. XVIII). The northern limit of the Loblolly Pine can be described by a
lire drawn fromn the lower part of Newcastle County, Del., through the District of Columhia, to
Petersburg, Va., tbeuce toward middle North Carolina, following in its westeru course neuarly the
thirty fifth degree of north latitude to the soutbern boundary of Tennessee, through southern
Arkansas to the southeastern confines of tbe Indian Territory. [ts most western station is an
isolated tract of small extent near Bastrop, Tex., the sole and Iast representative of the .\tlautic
pines in the Southwest.

Michaux the younger establisbed the northern limit of the Loblolly Pine near Fredericks-
burg, Va,, hetween the Rappabannock and Potomac rivers; M. A. Cuartis placed it in or close
to the District of Columhia. Its occurrence in the District was, however, considered doubtful, or
merely accidental, until in 1888 it was confirmed by Dr, George Vasey, who discovered a group of
fullgrown trees in the woods near the Reform School. Mr, William Canby states that lhe « found
in the lower part of Newcastle County, Del.,, a good many Loblolly Pines, and fromn the point.
mentioned it becomes more and more plentiful and widespread in the Delaware-Maryland
peninsula.”

On the Atlantic Slope, uear its northeru limit, tho Lohlolly Pine occurs most frequently in the
flat lands of the tidewater districts, forming rarely continnous forests, more frequently lexs com-
pact hodies of timbor, associated with the Shortleaf Pino, vaks, and other hard-wood trees,

In Virginia this tree is not found heyond the northern limitof the Tertiary strata of the coast
region, and is not met with west of Petersburg and Richmond.

In the lower part of this State, as in North Carolina, the Loblolly Pine was formerty found in
great perfection and abundance—broad forest Lielts of Loblolly alternating with forests ot Shortleaf
in Michaux’s time, Tho original forests have, however, in a great measure disappeared, and their
progeny, of seecoud or third growth, is now depended upon as the principal source of Inmber.
Un the lands exhaunsted by the earlier planters, and which havo heen ahandoned for several
generations, the timber of this Sap I’ine, or Oldfield Pinc, has in many localities attained dimensious
and a degree of maturity fitting it for all purposes for whicb timber of the original growth is
cmployed. This important fact is coufirmed by parties engaged in the lumber business in south-
eastern Virginia and in eastern North Carolina,

From information received it is ovident that in these parts the second growth of Lollolly Pino
is chiefly depended upon for the manufacture of lumber, and it is now ascertajned that the
Shortleaf Pine contributes bnt a small part of tbe timber supply. Botb of these trees ate kuown
by tho inhabitants as Shortleaf, or Sbortstraw, I'ine, and their timber is sawn indiscriminately ; the
proportious of tho lumher 6f either reaching the markets can therefore not he determined. M,
Joseph Allard, jr., of Richinond, reports that most of the Virginia I’ine is Loblolly Pine, and that
every fifty ycars will produce treos largo enough for sawlogs, three to each tree, averaging 16 feet
in length., Mr. Sparrow, of Brooko, Stafford County, states that the pine ot tbis county, and in
Caroline County, is alinost entirely of tho Oldfield I’ino (Loblolly Pine), and that in tho latter from
thirty to forty sawmills aro cutting this pine. Messrs. J. IX. and Edward Rogers, from Suffolk
County, each remark that “large quantities of lumler are mannfactured from Oldfield Pine, which
is fast taking the place of Yellow I’ine (Pinus ecchinata), the latter having been used up by tho
sawmills in this section.” The young timber is, according to the same accounts, cut into joists,
uprights, and other sqnare stuff for framing; tho best quality is selected for flooring, ceiling, and
other inside finisb, the lmber being sold under the name of Virginia Pine in the markets of
Washington, Baltimore, and Philadelphia.

On the coast of soutbern Virginia the Loblolty Pine forms about 75 per cent of the timber
standing, According to all aceounts the original growth is rapidly disappearing, but the exceed-
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ingly large area of exhausted lands abandoned in that section by the cultivators during a long
period of time bas been taken entire possession of by this tree.

in North Carolina the Loblolly ix the predominating tree throughout the eastern coast plain and
in the lower part of the State, where it forms extensive forests, more or less frequently interspersed
with Longleaf Pine. Sonth of Cape Fear River, however, the latter prevails alinost exclnsively.
In the extensive region watered by numerous streams flowing into Albemarle and Pamlieo
sonnds, in the rich, moist soil of the wide swamps above tide water, the Loblolly reaches its best
development, attaining dimensions which place this tree among the timbler trees of first order.
The primeval forests of this pine have, however, alinost completely disappeared in this regien,
and with them the gigantic trees of this species known in the market as Rosemary Pine, onee so
highly prized and eagerly sought in shipbuilding. Farther sonth, in the low pine barrens, this
tree is largely superseded by the Longleaf Pine, and is prineipally confined to tbe borders of the
swamps and to the bottoms along the water conrses, Throughont the lower part of the coust pine
belt, after the renioval of the original timber growth, the progeny of the Loblolly I’ine immediately
takes possession of every opening, and particularly of the fields thrown ont of enltivation,

«The principal kinds of Loblolly recognized Dy the lninberinen nnder distinct names are:

1, Rosemary Pine, the best kind from the trees of best development, of a fine grain bnt heavy,
bard, durable, with but a small proportion of sapwood. At present scareely known by name at
the mills in the section where half a century ago it abounded.

«2, Swamp or Slash Pine, of a coarser grain, with about one-half of the diameter of the treein
sapwood. Tbis kind comprises most of the timber of original growth, and the oldest and hest
matnred seeoud growth.

«3, Oldfield Pine, by the rapidity of its growtl, is very coarse-grained and for the greater part
sap, scareely one-fourth of the diameter being heart. At present the prineipal soureeof the timber
supplies in the coast region.”!

At the sawmills at Goldsboro, ¢close to the border of the Longleaf I’ine region, over 50 per eent
of the Inmber sawn is Loblolly Pine. On a trip through the forests between the Neuse and Trent
rivery it was observed that the Loblolly Pine forms over two-thirds of the tree eovering, almost
entirely of seeond growth, of dimensions to furnish sawlogs of from 10 to 18 inches nean diameter
by a length of from 15 to 30 feet. The sandy swells and knolls rising above the flats originally
covered with tbe Longleaf Pine are not infrequently occupied by » young growth of Loblolly. The
mills at Newbern and vieinity are almost solely depending for their lnmber supplies npon these
forests of second growth. The same conditions are prevailing in Duplin and in Pender County,
by the reports of operators. Mr. C. C. Williams, at Teacheys, in Duplin County, states that 66
per eent of the timber sawn is Loblolly Pine. mostly of second growth, furnisbing timber for
ereosoting and lumber for building purposes.

Mr, Bauman, at Burgaw, reports that the Oldfield Pine (Loblolly of second growth) is coming
more and wore into nse every year, and the demand for this kind of Inmber is greatly inereasing.
Iu & number of the Newbern journals of 1801 it is stated that over 60,000,000 feet of lumber,
board measnre, were produeed in 1891 by the mills of that place and the vieinity. 1n the bulletin
quoted theoutput of the nine mills in operation during 1893 is given at 38,000,000 feet, board meas-
ure. The timber delivered at the mills sells for about 5 per 1,000 feet, and the price of rough
Inmber averages 312,

In the latest report on the forests of North Carolina the acreago of the Loblolly Pine, ineluding
the land covered with the second growth, and where the Loblolly Pine is taking the place of tho
Longleaf Pine, is stated as exeeeding 4,000,000 acres. The standing mercbantablo timber can be
said to cover 1,150,000 acres. Allowing 4,000 feet, board measure, to the acre, this will make
4,600,000,000 feet of standing Loblolly Pine in 1893, The total cut of Loblolly Pine for the samo
year has been reported at 290,000,000 feet, board measure.*

in South Carolina and Georgia the Loblolly Pine is eonfined all over the coast pine belt to the
more or less swampy borders of the pine barrens scattered among the broad-leaft evergreens and

1The Forests, Forest Lands, and Forest Products of Eastern North Carolina. W. W, Ashe, p. 41, Bull, 5,N. C.
Geol. Survey. )
2\, W. Ashe, Bulletin No. 3, North Carelin: Geul. Survey, Ualeigh, 1894, p. 41,
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deciduous trees peculiar to these latitudes—tbe Magnolia, Sweet and Red Bay, Black Gum, aud
Titi, associated witl the Cnban Pine, The timber of the Loblolly Pine produced in these swamps
is of good quality, but with the sapwood from 4 to 5 inches on a radius of from 8 to 12 inches. It
lias been noticed that among the original tree-covering Loblolly Pines above 2 feet iu diameter
were trequently found affected with dry or red rot.

On the dry rolliug piue uplands of these States to the foot of the mountaiu ranges, risiug to an
elevation of 800 to 1,000 feet above sca level, as well as of the Gulf States east of the Mississippi,
this pine is found wore or less dispersed amoug the hard-wood timber, but is considered of no valne
except for tuel; the trees branch a short distance above the ground and the timber is too knotty to
be fit for lumber.

Five trees from the damp, flat pine barreus borderiug upon the swamps, felled for test logs in
Hampton Connty, S. C.. showed the following dimensions:

Meusurements of fire trece.

Digmneter Sapwood
below on radius

Nuandwr of  THameter Height Length of

rings on at breast 5
stgmp. Inigh. ofitree. timber. Crown. of butt.
] NEE - g _ S
! =
. Inches Feet. ) Feet. Inches. Inches.
| 103 20 118 353 17 53
103 A 118 T 14 ! 43
80 1Y 103 66 13 33
05 19 112 a3 Tdy SeprrvorrPers
63 14 %0 | 54 9 37

In peninsular Florida the lLoblolly Pine is more rarely found, its place iu the old fields being
taken either by Cubau Pine or Longleaf Pine.

In the eastern Gulf States throughout the coast pine belt the Loblolly Pine is scattered along
the swanmps borderiug the water courses. Until of late years it lias beon cut only on special orders
for low-priced stufl’ intended for temporary purposes, As an iustance, the fact may be cited that
the millions of feet of square sawn timber and of lumber reqnired for the bnildiugs of the New
Orleaus World’s Exposition were mostly Lohlolly Pine, sawn at Pearliugton, Miss. Since the
introduction of the dry-kiln it is oxtensively used for flooring aud inside finish. In the fresh, deep
soil of light loam of the coast plaln aud the valleys in the npper part of thie pine helt—the region
of mixed growth—this tree is found in great perfection. Inthese districts it furnishes clear sticks
of from 50 to GO feet and over iu length. A considerable proportion of tho long and heavy sticks of
hewn timher reaching the Mobhile market for cxport as *piteh pine™ coming from the npper
division of the coast pine belt in Alabamn are Loblolly Pine. The timber of thie Loblolly Pine from
the table-lands of north Alahama is of excellent quality, with hat a small proportion of sapwood
from 2 to 3 inches on a radius of from 10 to 12 inches, heavy, of a fiue close grain and lienece of
greater durahility and strength, The lumber from that region finds a ready market, being used
for all the parposes of the house carpenter, aud is indiseriminately sold with the product ot the
Shortleaf Pine,

On tho table-lands of the Warrior coal field the Loblolly Pinc is better developed than in any
other part of this or the adjoining Stato of Mississippi. If not fonnd in compact forests of any
considerable expanse, it forms bodies of hieavy timber covering the flat and badly drained tracts,
from a fow to many acres in extent, associated with the hard wood growth pecnliar to a moist soil.
It might be said that abont ono-half of the pine timber growth of these highlands consists of the
Loblolly Pine,

The following measnrements have beon taken of trees felled in Cullman County, Ala., from
heavily tiinbered land several acres in extent:

Measurements of four trees.

Tieight of | Length of—l

Rings on | Diameter
stump. |breastligh

trso. timber,

Inches. ‘ Freet. Feet
| 78 2 ‘ 101 41

156 24 103 40
100 a2 104 45
137 14 ‘ 106 57
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In Louisiana, west of the Mississippi bottom, tbe Loblolly Pine is found frequently seattered
in the level woods borderiug upou the grassy marshes of the eoast. North of tbe region of the
Longleaf I’ine on tbe pine flats with a poor,saudy, undrained soil, between Lake Beaudean and
Bayou Dauchitt, extending to the Arkansas State line, this speeies forms the prineipal tree
covering, The tree is ent only for loeal cousumption in tbe absence of meaus of transportation.

1n Arkansas heavily tinhered forests of Loblolly Pine eover the tlat woods in the southeastern
pirt of the State aud the region of the Tertiary and Post-Tertiary formation. The lower levels in
the rolling nplands are covered with heavily timbered forests of the Loblolly Pine. It forms in this
State an important factor in the manufacture of lumber. Irom observations made in the loggiug
camps in connection with the prineipal poiuts of produection aloug the St. Louis and Iron Mountain
Railroad south of Gurdon and on the St, Louis and Southwestern Railroad it ean be safely assumed
that about oue-half of the lnmber eut and shipped as “Yellow Pine” to Nortberu markets from
southwestern Arkansas is Loblolly Pine, the otber half being Sliortleaf. The Hood plain of the Little
Missouri River and the Onacbita River iz eovered with extensive forests of this tree. The deep
s0il, a stiff sandy loam, flooded after every rainfall, produees a heavy and finely developed timber
growth. Upon one acre, represeuting fairly the averago of tlie merebantable timber standing, 30
trees were counted of from 12 to 45 iuches in diameter at hreast high; of this number were found:
One tree 48 inches in diameter at breast high, leugth of timber estimated at 40 feet; one tree 36
inches in diameter at breast high, length of timber estimated at 35 feet; three trees 30 inches in
diameter at breast bigh, length of timber estiinated at 35 feet; seven trees 23 inches in diamneter
at breast high, length of timnber estimated at 33 feet; three trees 15 inches in diameter at breast
lugh, length of timber estimated at 35 feet, fifteen trees 12 to 15 incbes in diameter at breast high,
length ot timber estimated at 24 feet.

Measaremenis af four trees,

: i ‘ Daweter exe] ‘ Diajneter >
thl:gs on | o hrenst llqtz;c]:_t of " helnw L:in;!i(ll of
SEIm . bigh. | erown. mBEr:

| Inches. Ferl. Tuchres Feet
85 | 17 ] 2 47
150 ‘ 21 ‘ 105 14 58
a3 20 06 12 a7
110 22 108 12 68

The tinher of these trees was almost free of any defects; sap from 3 to 4 inches on radins,

In Texas this species is distributed in greater or less abundance to tho south and southwest
of the Shortleat Pine region over an area oxceeding 6,$00 square miles. Thero is even less basis
for statistical statements regarding tiinher standiug at presont and consumptiou than for the
Shiortleaf Piue, since it is not even recognized us a partienlar species, and always cut tegether
with the latter, espeeially between the Trinity and the Brazos rivers. No data have lately been
obtained of the annual production of lumber derived from tho Loblolly I’ine forests in this State,
hut in the light of the statements of the Tenth Census' it must contribute largely to the timber
supplies of this State. Aceording to this anthority, the merchantable timber of Loblolly stamling
in 1880 was estimated at 20,007,000,000 feet, board measuro, and the cut for the samo year at
61,500,000 feet, hoard measure.

PRODUCTS.
VALUR AND I 8E¥ OF THE WOOD.

(Considered solely as the source of furnishing an ahnndant and cheap material for purposes
where strength and durability are not tbe first eonsidorations, the Loblolly Piue is entitled to
take its place among the timber trees of tho greatest importance. The average tree of full growth,
as it is generally found in the original forest on a poorer soil, furnishes timber with a fair proportion
ol heartwood, with sticks of from 30 to 50 feet and over in length, free from blemisli, and generally
in no way iuferior to the timber of the Shortleaf and sometimes even of the Longleaf Pine. 1ln
fact, the selected lumher of Loblolly classos with the latter in many of the markets for the same

:Charles 5. Sargent, report of Tenth Census, Vol. IX, p. 541. 1884,
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nses by tbe house carpenter, while tbe inferior grades are largely consumed for secondary
purposes. Of late years the value of the lamber even of lower grades has been mucb eubanced
by tbe process of kiln-drying, now universally introduced into the mills. After the removal of
the water from the sapwood by exposure to a currcut of beated air, the lumber loses its proneness
to get discolored or to ‘‘blue” by the rapid development of the mycelium of & fungus and greatly
gains iu its capability of a good finish, as well as in durability, and is thus rendered suitable for
many purposes for wbichb, without snch treatinent, it would be 1ejected.

The consumption of Loblolly Pine lawber is constantly oun the increase in the markets of the
North, as the lumber of tbe White Pine becomes scarce and more expensive. The sappy timber of
second growth is every year coming more in demand, especially iu foreign markets, where this
cheap timber is rendered durable by creosoting. In the highest state of perfection, which is only
attained in tbe regious most favorable to its development, no other pine was deemed of bigher
value or was more eagerly sought after for masts and other beavy spars of ships. Before the
use of iron in naval construction for these purpoeses, the Loblolly Pine timber of largest size was
eagerly contracted for in all tbe Southern ports by every one of the maritime powers of Europe.
In consequence, the trees which could furnish timber of the dimensions and qualities required tor
such purposes have become excecdiugly scarce, and can be said to have almost entirely disappeared.

The Rev. M. A. Curtis, in his account of tbe Lobllolly Pine,! quotes tbe following statement on
tbe habitat and the dimensions of this tree, from the peu of Mr. E. Ruffin, of Virginia, which,
illustrating a featnre of tbe life of the Southern forest forever past, I can not refrain from intro-
ducing here:

This (Slash Pine) tree grows cnly on low, meist lands, and s the better for timber and grows larger in propurtion
1o the ricliness of the land. Among other gigantio forest trees on the rich and wet Roanoke swamps, mostly of cak,
poplar. gum, ete., the few pines which yet remain tower aliove all others; I have visited several standing trees and
stumps of others whioh have been cut down and which measured 5 feet in diameter, and were suppesed to have been
from 150 to 170 feet high.

In evidence of the dimensions of the trees, the writer gives the sizes of the squared sticks cut
in Bertie County, inade into a raft, and shipped in 1856 by way of the Disinal Swamp Canal to New
York. These sticks varied from 50 to 86 feet in leugth by a2 mean diameter of from 26 to 31 inches,
coutaining from 347 to 537 cubic feet each. Remarking farther:

All of these sticks are nearly all heartwoad; thence it follows that the proportion of heartwaod must have
been very large, the timber must havo been resinons or it wenld net be good, aud it wnust be durahle or it wonld uot
sorve for masts and other long spars for ships exposed to the altornations of wetting and drying, and for which only
the best inatorials are pormitted to be used.

The inferior growth of tbe Loblolly Pine furnishes vast supplies of cordwood. Iminense
guantities are shipped from the ccast of Virginia and North Carolina to the large cities on tbe
Atlantic seaboard. It is cbiefly used where a brisk flame with a quick heat is reqnired, viz, in
bakeries, hrickkilns, and the kilns of potteries. In its fuel value, the wood of this tree ranks with
the better class of resinons trees. ILarge quantities of the wood are also used for the hurning of
charcoal.

RESINOUS PRODUCTS.

Regarding the production of resinous products from this pine there has existed a wide
divergence of statements. A. F. Michaux states that this trce affords turpentine in abundance,
but of a less fluidity than that of the Longleaf Pine, aud suggests that as it contains more sapwood
a deeper iucision would yield alarger produet. Rev.M. A. Curtis follows Michanx in this statement,
and the writer, relyiug npon the informatiou from operators in south Alabama, was also led into
the error of supposing tbis tree to yield au abundance of resin for distilling, similar to the free-
flowing resin of the Cuban Pine, and published a statomeut to the effect that this tree was tapped
wherever found. A trial box made at the request of the writer secmed to confirm the opinion as
to the character of the resin. It appears now, however, that the tree boxed (not inspected by the
writer) could not have been a Loblolly, for lutely a uumber of trne Loblolly Pines, tapped aceident-
ally in a turpentine orchard, were found in Washington County, Ala., and showed that the resin

! M. A. Curtis: Troes aud Shruhs of North Carolina, Raleigh, 1860, p. 23,
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of this piue does not flow freely and hardens so rapidly on exposure that it can not be profitably
worked. An experienced operator at tbe place coufirmed this to be the experience everywhere
with tbis kind of pine, The statements regarding the nse of this tree for its resinaus produet can
therefore only be explained by a confusiou of uames applied to the differeut piues, and it was
most likely the Cuban Pine to which the operators referred. (See additional notes ou p, 133.)

In a report lately pubtlished by the State geologist of North Carolina the rewarkis made: « It
1s said that the crude turpentine of the Loblelly ino has o mucb water iu it that it yields only
a poor spirits of tnrpeutine,”! This, to be sure, is a 1niseonception; but the statement coufirms
the fact that this species is uot tapped for its resin, whicb had also been observed by the writer a
short time previously iu the Loblolly Piue forests of North Carolina as well as South Carolina and
Georgia,

Froman extensive series of analyses of the resin of fresh specimeus of botb Longleaf and Loblolly
Pine collected 1n Georgia iiud South Caroliug, it appears that the wood of Loblolly contaius bt
little less resiu than that of Longleaf; that the distribution of resiu in the log is practically the
sawme, and, what seeins most remarkable, that the composition of tbe resin, as far as the relatiou
of spirits of turpeutine and rosiu is coucerned, is nearly the same (being guite variable in botb), so
that the abseucc of free ¢ bleeding ” or abundant resin exudation can not be due to a lack of liquid
oil, but must be caused by other physiological peculiarities,

NOMENCLATURE AND CLASSIFICATION,

The Loblolly and half a dozen other species, mostly Pacific and Mexican,” form a natural group
of timber trees included in Bunglemaun’s Eutedee, which might fitly be desiguated as the group
*‘torch pines,” and ean be characterized as embracing trees, mostly of larger size, with more or
less resinous, coavse grained wood, long leaves by threes in a fascicle, and with lateral cones pro-
vided with thick, woody scales bearing a stout, sharp prickle. Tho distinctive cbaracters of this
species have been early recognized by Plukenet, one of the earliest writers on American plauts?
and Linn:weus described the tree under the name of Pinus teeda® which was adopted subsequently
by all botauists. The name given to this pine by Linnweus in 1753 has never been cbanged. 1In
1789 Aiton established a variety, I’ feda « fenuifolia (Hort, iKew,, I11, 368), wbich, bowever, bas
not received recognition,

BOTANICAL DESCRIPTION AND MORPHOLOGY,

Leaves three in the close, clongated sheath, 6 to 9 inches long, slender, stiff, rigidly pointed, channeled, and
strongly keeled on the upper side, of a pale green color; cones nearly sessilo, single, ia twos or threes, roundish-ovate
or ovate-oblong, nbout 3 inches long, with the scales hard and woody, the pyramidal apophysis with a strong,
recarved prickle; seeds small, their wing an inch or over long.

This species is easily distinguished from its most froqueut associatos—tbe Longleaf and Short-
leaf pine—Dy its slightly glaucous foliage at all seasous; by its more slendor and almost smooth
terminal buds from the former; and from tbe latter by the more robust sboots and buds; and
from botb the specics named, and also from the Cuban Pine, by its characteristic cones.

ROOT, STEM, AND BRANCI BS8YSTEDM,

The stont taproot of this pine is assisted by powerful laterals which divide into numerous
branches and desceud into the soil, nsually at a short distance from the trunk; but where a hard,
compact subsoil is encountered they are often seen to run for a greater or less distanco near the
surface. 1n the localities most favorable to its growth, tbe massive trunk of the Lohlolly Pine is in
its dimensious not surpassed by any other pine of the Atlantic forest region, In such cases the
treo attains a height of 120 to 150 feet and over, with a diamotor of from 4 to 5 feet breast high,
and with tlhic trunk clear of limbs for a length of from 60 to 80 feet,

) The Forests, Forest —I-.;ands, and Forest Pmdncg;f Eastern North Carolina, by W. W. Ashe. Buollegin 5 of the
Geological Survey of North Carolina, 1895. ) .
* Eugelmann, Rovision of ilie Genus Pinus. Trausactions of the Academy of Sciences, St. Louis, Vol. IV, p.
177, 1886. .
s Plnkenect: Almagestim botanicum. London, 1696,
+Liunwus: Species Plantarnm, p. 1000. 1753
17433--No. 13 8




LEXPLANATION Q1" PLATE XIX.

[Figures patural mac, execept when ntherwise noted.]

TFig. ¢, branch bearing male ioflorescence; b, ,\"uun,l_r, fascicle of leaves (apring); « o, forms of mature leaves: e
trangverse section of leaf bundle showing structural characters of the leaf (as explained tor Pinux echinata) f, f:
magnified 20 diameters.
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Soch trees, however, have at uo time been plentiful and at present are rarely met. Iu its
average growth the diameter of the traunk, breast high, measures from 20 to 24 inehes, and the
Leight from 35 to 110 feet. In wet places, somewhat distended at its base, the trunk tapers very
gradnally to the crown, which eovers from one-third to oue half of its height. The lowest limbs
are horizoutally spreading, and toward the upper part of the tree they beeome gradnally more erect.
The largest limbs are rarely fonnd over 20 fect in length. The primary branches dividing iu a
vegular order of ramification into numerons branches and branchlets, the erown beeomes full aud
compact toward the top.  The bark of the full-grown tree is, in the lower part of trunk, from 1 to
14 ivches thick, generally rough, of a grayish color, becoming smoother, laky, aud reddish brown
as the tree grows older.

LEAY K~

The leaves are nnited, to the nnmber of three, in a4 smooth, elose sheath, which in the yonug
foliage is about 1 inch long and in the next season scarcely half that length. (Pl XIX, ¢ b, d.)

fu the bushy growth of less than ten years the leaves are searcely 5 inches in length, resem-
bling closely the foliage of the Shortleaf Pine of equal age. Prof. L. Ward notes this resemblanee
a8 @ singular fact, whieh, as he very pointedly remarks, has the effect of obscuring the gradnal
appearance of this species among the yonng growth of the Sbortleaf Pine.! In the following
years the leaves are from 7 to ! inchies long, less densely ¢rowded on the slender branches than in
the Longleaf and Cnban Pine; the foliage is of a more open spray, and persisting to the third year,
The leaves are stiff, slightly twisted, ronghish ou the finely serrnlated edges and the prominent
midrib, channeled on the npper side, abruptly tipped by a rigid, sharp point {P1. XIX, ¢, ), and
of o pale green color. They are scarcely one-sixteenth of an ineh wide, about half as thick, and
present in the eross section on the dorsal side o convex and on the ventral side a strougly trian-
entar outline. Examined nunder the microscope they show on both surfaces from 10 to 12 rows
of rather large breathing pores (stomata), alternating with rows of numerons hypodermnal or
strengthening cells, in several layers. The cells ot the bundle sheath are thin walled; the fibro-
vascular biundles are, on their ventral side, snrrounded by a single row of small strengthening
cells, The rather large resinous dncts, from 3 to 5 in nnmber, are peripheral, and placed irregn-
larly mostly about tho angles (Pl. X1X,¢): sometimes smaller duets are observed elose to the
bundle sheath,

FLORAL ORGANS.

The staninate flowers are erowded, from 18 to 20 in number, bolow the apox of the youngest
shoot. (PL XIX,«.) They are from three-fourths to one inch long, of sulphur-yellow color, and
surronnded at the base,by from 8 to 10 ovate to lanceolate, leathery, involneral seales; the
lowest pair is much shorter than the others and strougly keeled; thoso of the nppermost row aro
longest, narrow, lauceolate, and reflexed. The anthers are crowned with an erect orhicnlar crest.
After the discharge of the pollen the flowers are gradnally shed. Tho pistillate flowers form an
oblong, erect catkin, borne on a short stalk, singly, in pairs, sometimes 3 to 4, helow the apex
of the shoot (Pl XX, a) of the season, which by the time of blooming has already reached a
length of several inches and is eovered with the well-advanced leat bnds. Including their stipe,
tlie female mwents aro abont one-halt to three-fourths of an inel long, surrounded by from 15 to
20 involueral scales similar to those of the staminate flower. The carpellary scales are ovate,
Lanecolate, taperving to a sharp, ereet, and somewhat reflexed and twisted point. The small bracts
subtending the scales aro orbicular, seareely covering their base,

The flowers open, in the coast region of the lewer Southern States, abont the second week of
March (Mobile, Ala., Mareh 15 to 20), and in the interior from four to five weeks later (Cullman,
Ala,, April 25}

Immediately after pollination the female catkins inerease rapidly in size; before ten days have
passed the earpellary scales have donbled in size, and their tips become stiffly erect, the bracts
having remained stationary in their growth, and tie fertile shoots having grown to the length of
s inehes and over. This period passed, the growth of the conelets during the rest of the season

proceeds very slowly,
o 7 - ﬁi,. wWard : Botanical Garette, February, 1886,



EXPLANATION OF PLATE XX.

Fig. «, branch bearing two subterninal aments of fevle lowers at end of shoot of the season; b, inmature
cone ot one season's growth; e, matnre closed conv of two seasons’ crowth; J, matnre open cone alter sheddiug
sced; e, cone scale, outer or dorsal side, showing the broad umbonate apophysis end with it sharp transverse
ridges aud the stont reHoxed prickle; £, inner or ventral view of ths same with the sevd in plave; g, seed and wing
detached.
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At the begiuning of the second season the immature cones are scarcely oue-half inch wide and
less than an inch long (Pl XX, b), and from that time on increase in size and by the following
October have reached their maturity. The ripe cones are lateral, almost sessile, broadly conical or
ovate in shape, rarely over 3 inches in length (PL XX, ¢, ), when fully opened 14 to 2 inches wide,
aud of a light wood-brown color. The pyramidal, swelled, exposed ends (apophyses) of the hard,
woodly scales with a sharp transversal ridge are armed with a stout, straight, or slightly reflexed
prickle. (P'L XX, e) Having reached their maturity, the eones open slowly, the seeds being grad.
nally discharged during the tall and winter seasons. The eones are apt to remain on the tree till
the end of ancther year, and when they finally separate from the branch by the breaking loose of
tlteir very short stalk, leave none of their basal seales behind. The seeds arc irregularly truncate
or rhomboid in outline, inflated, sharp-edged, with two to three more or less distinet ridges, rough-
ish, dark brown to almost black, and surrounded to the base by the narrow border of their delicate
wing (Pl. XX, ¢, /), which is over an inch loug and from one-lourth to one-eighth of an inch wide.

THE WOOD.

Among the pines of the southeru Atlautic. forests noted lor their economic importance the
Loblolly is leld least in value as a timber tree. This opiuion is c¢hiefly founded on the lesser
dnrability of its wood, being more speedily given to decay under the combined influences of
dampness and air, and also on the supposition of its being of less strength than the other pine
timbers. There is searcely a timber tree cxisting that shows wider differeuees iu the quabty
and value of the timber, This is strikingly demonstrated when the timber of a tree of full
average growth, grown ou land broken by the plow, is compared with the timber of a tree in its
highest perfection taken from the primeval forest. 1n the former case the wood is eoarsegrained,
sappy, and quick to decay. In the latter it is finer grained, resinous, has less sapwood, and
approaches the timber of the Longleaf Pine.

In general, the wellanarked, lighter-eolored sapwood is quite broad, and usually about t inehes,
frequently 6 inches aud more, 1t is wider in young, thrifty trees, narrower in old and stunted or
slow-grown timber; forms about 60 to 70 per cent of the total volume of stems over one hundred
years of age, and 80 to 90 per cent of trees sixty to one hundred years old, The formation of
heartwood does not begin betore the age of twenty-five, the proeess beiug retarded as the tree, or
better the particntar part of the stem, grows older, so that while the inuermost sapwood in a log
or disk with twenty-six rings is twenty-five years old, the innermost sap ring is thirty-five years
old when the log attains the age of forty-five; it is forty-five years old when the log is sixty-five,
and about seventy or even more years old when the log reaches the age of one hnndred and fifty
or two hundred. It follows that the sapwood is formed of fewer riugs in yonng trees and in the
upiper part of older stems, but owing to the greater vapidity of growth in these parts the width of
the sapwood does not always follow this same law.  Since neither width of the ring, nor that of
the denser summerwood, the thickness of the cell walls, nor any other important structural feature
is changed when the wood of any ring changes fromm sap to heart wood, the prevalent notions
of sapwood being necessarily either coarse or fine grained, light, and weak, are erroneous. The
sapwood of a young, well-grown tree ix coarse-grained, heavy, and stroug; that of an old tree is
fine grained, light, and weak. Since durability on exposure is not to be expeeted of the sapwood
of any pine, the prejudices against the sapwood, and therefore all young tinber of this partieular
kind, are unwarranted. With proper treatment, it will serve all purposes for whieh any pine wood
ol its grain and weight ean be employed in finishing.

Owing to the great amount of water soaked sapwood the weight of green Lobloily timber is
very great, varying chiefly between 50 and 55 pounds to the enbie foot, with the sapwood eom-
monly approaching 60 pounds to the cubic foot. XKiln.dried, the wood of the entire trunk of trees
oue hnndred to one hundred and fifty vears old weighs about 33 pounds per cubic foot. In snch
trees the wood of the log 50 feet from the ground is about 20 per eent ligliter (and weaker) than
that of the butt log, and the wood next to the bark in the butt log is 15 to 2¢ per cent lighter than
the wood of the inuer fifty to sixty rings. ‘

In strength the wood of the Loblolly varies ehiefly with weight (the same degree of seasoning
always presumed), and keeping this in mind, compares favorably with that of any other conifer.
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For well-seasoned wood, the following figures represent the average of hundreds of tests on

specimens speciaily collected for this purpose:
Lb~. per sq.-inch.

Modulus of elasticity...... .. . 1, 950, 000
Transverse strength .. . ... .. .. iiaiiiaiiiaaas R 10, 10¢
Compression endWiSe.. . ... ... . i iiiiiiiiiiiaiiaaaaa. 6, 500
Shearing with the fiber. ... .. .. ... L.l 690

Since the average weight of the test pieces was 40 pounds per cubie foot, being heavier than
tbe average weight of the wood, these figures must be takeu about one-sixth lower than given
above to represent the truo average for the wood of the species.

Like the wood of most conifers, that of Loblolly dries easily and rapidly. In doing so the
green lumber loses a large amount of water, dependent chiefly on the proportion of sapwood.
Though quite variable, tbe water in fresh sapwood commonly forms 50 to 60 per cent of the weight,
while iu heartwood it little exceeds 25 per cent,

The shrinkage consequent on drying amounts to 11 to 12 per cent of the volume; is greater in
the lumber ot the butt tbau in tbat from the top logs, varying in this respect from 13 per cent at
the bntt to about 10 per cent iu the top, a difference which appears dne to tbe difference in the
weight of the wood of the different sections, As in other pine, about two-thirds, or 7 to > per
cent, of this shrinkage falls to the tangent (i. v., is aloug the rings) and about 4 to 5 per cent to
the radius,

For kiln-drying the wood may be taken fresh from the saw and behaves extremely well, suffering
no great injury, a faet whieb has greatly enhanced its valuo by facilitating its exploitation,

Jor the details of wood strncturo, consnlt the comparative study by Mr. Rotb appeuded to
these monographs.

PROGRESS OF DEVELOPMENT.

The erops of seed are prodnced gquite abundantly every year and eopiously dispersed over the
vicinity of the mother trees by the wind; the offspring quickly takes possession of old fields and
clearings in tho forost.

The seeds germinato in the early spring. The ends of the cotyledons remain for a short time
after germination inclosed in the endosperm. The number of the germinal leaves (cotyledons) is
mostly six, rarcly seven. At the time of the unfolding of the cotyledous the lower (hypoeotyle-
douary) part of tho axis of tho plant is about 1 inch iu length. Tho rootlets are half that length,
and are provided with several acropetal secondary rootlets. The canlicle grows rapidly, and is
soon covered with tho stiff, needle-shaped, aud strongly serrulated primary leaves. Before tbe
spring season has passed the bundles of secondury or foliage leaves mako their appearance in
tho axils of the former. At tho close of the suminor season tho plantlet lhias attaiued a height of
from G to 8 inches, the upper part of the stem covered with foliage loaves, the acerose primary
leaves of the lower part having completcly withered. In examining a large number of young
plants never less than three leaves in a bundle have been found during this or any suhscquent
stage of tho growth. With tho sccond year the primary loaves have ail become reduced to the
ordinary form of the leaf bract—lanccolate, ncuminate, with fimbriate white hyaline edges and tips,

In all the specimens examined it was found that the growth of the main axis proceeded less

apidly during the second season, but produced a regular wborl of tfrom threo to four lateral ases.
At tho close of the second year thbe maiu stem rarely exceeds 10 inches iu height,

At the end ot their third year the plants aro from 18 to 20 inches high, the stem being from
one-fourth to five-sixteenths of an inch in thickness. The branches, forming regular whorls, are
erect aud produec in their turn whorls of sccondary order. The root system shows a correspond-
ing inecrease, the taproot being from 6 to 18 inches long, with numerous stout lateral roots.

RATE OF GROWTH.

With the fourth year the Loblolly I’ino enters seemingly upon the period of quickest growth.
As ascertained hy many measurements, tho trees at the end of their fourth year average 3 fcet in
height and from one-half to seven-eighths of an inch in diameter, and at the end of the fifth year
measure vearly 5 feet and from 1 to 1} inches in diameter. At the beginning of the seventh year
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the tree attaius a height of 10 feet, and with the close of tlie first decade trees are found 12 to 16
feet high and from 23 to 3 inches in diamcter. Some trees begin to mature their first cones hy the
tenth year.

The ahove measurements were made in 1890 in the vicinity of Cnllman, Ala., on trees taken
indiscriminately from the midstand near the horder of a dense pine thicket covering a field plowed
for the last time in 1882, and from an adjoining opening in the forest protected from fire and but
rarcly used for pasture.

According to a number of measurements made of trees in the southern Atlantic States, the
Gulf region, and southern Arkansas, the Loblolly Pine reaches at the tenth year, on the average,
a height of 20 feet, doubling this height during the succeeding decade. During this period of
quickext growth the increase in height proceeds at the rate of 2 feet per annum, and trees twenty
vears old average 43 inches in diameter breast high, At the age of fifty years tbe trees arve from
65 to 75 feet in heigiit (average about 70 feet) and 15 inches in diameter breast high. The anuual
increasc for tiis period of thirty years is about 1 foot in height and 0.35 inch in diameter. From
numerous observations it appears that the Loblolly Pine attains the fullness of its growth at the
age of one hundred years, with a height, on the average, of 110 feet and a diameter hreast high
of 2 feet, the length of werchantahle timher varying between 50 and 60 feet. The annnal rate of
height growth during the second half century is ahont eight-tenths of a foot, and the diameter
growth cighteen one-hundredths of an inch. Henceforth the growth in beight remains ahuost
stationary. .\ dozen trecs from one hundred to one hundred and fifty years old were found to
vary from 99 to 125 feet in height, with a length of trunk free from limhs of from 60 to 68 feet and
from 19 to 27 inches in diameter at breast height.

From the anuncxed tabulated records of growth it becomes evident that under similar conditions
of soil and exposure the rate of increase for the various stages of growth show but slight differences
in localities widely distant from each other.

TasLe I. —(‘mwthﬁom Jive to jfifty years,

. Nu of Diameter |Height to] ‘lotal
Nu ol tree. | ringa. | (breasthigh).'first limb | height Locality. Liemarks.
Inches.
g } 5,, Cullman, Ala... Cleu.lr;ing made for pasture in 1879, dense pine thicket.
. do 0.
6 2 |. 10 Do,
8 1% |- 7 do Do.
6 1% §-. 8y, Whistler. Ala.. | Edgoe of swampy hnmmock,
7 2% . 10 Cu.llnmn Ala ---| Clearing, dense pine thickot.
7 34 |.. 2 d e Do,
9 24 |. Do,
9 2% |- Do.
10 23 |. Io.
11 2 Do.
12 3 - Do.
12 3 24 o Do.
12 24 21 ! \Vlnqtlpr. Ala’. .| Edgo of lmmmock,
13 P 19 | Gurdon, Ark....| Open forest; oxposure free.
13 24 13 20 Eaatmnn, Ga.,.. Do,
14 3 16 25 | Whiatler, Ala .| Edge of huwnmock; slightly opprossed; partially covered.
14 2% 8 21 | Eastman, Ga....| Opemng in forest; nan or cover; fresh soil.
14 2 7 21 | Gurdon, Ark... | Opening in forest; exposnro freo; damp soil.
15 4 12 35 | Whistler, Ala... On ,:Lntln decline; opening in forest; soll fresh.
16 6 13 30 .....do..
17 [} 16 39 do .. Nalnrn] opehing near ewamp: soil damp.
18 8 17 43 .....do..
20 4 28 33 ..... do oo Vppr( nscd
21 4 22 45 | Eastman, Ga.... niural n[mning in foroat; undor covor.
26 44 28 33 | Gurdon, Ark. .. .. Nntnral opening in forest: axposnre freo.
22 44 32 43 Eastman Ga....| Natnrnl opeuning in forest; suppressed.
an 8 25 55 do O1d field; fresh, dee lonm.- free.
24 3 17 B! Old tield; oppressed.
24 43 30 47 ..| In open forost; oxposure freo.
32 [] 38 5% . Open forcsc exposure free.
32 6 26 56
35 12 51 77 Old llol(l doop, tich loam; fresh, yonng forest trees of similar
48 16 30 68 | Gordon, Ark... ren furest. acil damp.
“ 15 33 68 | Stockton, Ala.. tnear banksof Tenass Riv or; opon forest; exposare free;
| March 16, 1888, just past ﬂowermg
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TavLe IL—Growth of Loblolly Pine (Pinus fada) from fifty to one hundred and fifty-six years,

Diameter. Height I
Lings i - | totirst
No.oftree. 1w jpo s ol Below [(I]e::;:l:h hff;ﬁ:, Locality. Habitat, and other remarks.
stamp. high. |stump. crown. of tim-
! ber).
1 "
‘ Inches. | Inches. | Inches. Fest. | Feet.
00 ol a3 E 14 133 93 b 90 Ridgeland, 5.C... Low pibe barrens, edge of hummock, soil damp, ex-
‘ posure fTee.
265 v 70 1 16 163 85 ; 86  Eastman, Ga...... i Old field, abandoned one handred years ago, typical
| for oldest second growth. J
261 ... 22 50 X SR 1 Close to edge of ewamp: open forest ; suil wet; expo-
sure frec; sapwood 44 inches.
T4 12 33 80  Ridgeland, 8. C.. | Close to edgo of swamp; sumewhat suppressed.
39 21 41 181 Cullman, Ala..... Swampy swile; open ferest; exposore free,
80 18 66 183 | Ridgeland, 8. C ..| Swampy haminock ; exposare partially free.
83 20 37 96 | Gurdon, Ark.._..| Low, wet piny woods; expoenre partially free.
85 17 47 88 |-e..aOaieniniis Low, wet, piny wools; exposure {ree.
87 ol 40 105 | Whistler, Ala__..| Low, open forest; soil damp; exposnre free.
9 22 18 104 | Cullman, Ala..... Wet awale; sandy loam; open forest; free.
95 i 19 53 112 | Ridgeland, § C...| Edzeof swamp; slightly oppreseed ; sapwood 5 inches.
100 @ 27 56 118 ... 0 ... CEECELE Low, pino barrens; goil damp; near gwamp: exposure
' free, sapwool 5? inches.
101 3 24 18 31 111 Whistler, Ala....| Open forest, on shzht declhine, «01] drained; fresh;
X exposnre free: sapwond 4} inches.
118 22 2 12 8 109 | Gurdon, Ark.... | Low, rather densc foreat, wet: oximaure froe.
117 22 21 e bii:] 116 | Esstwman, Ga...... Edge of swawmp: sml damnp; partially suppressed.
118 189 183 toiuntse 53 125 | Whistler, Ala..... Slight deelivity. so1l well drained, snppressed.
120 22 (72— [5: 2 99 | Eastman,(a...... Near border of swmng. soil damyp ; exposure free.
128 23 22 | ........ 50 108 | Whiatler, Ala. ... Ovpeu forest; aol fresh, exposnre free,
137 1D e rvee| vy 5T | 1Nb Cnllman, Ala.... | Open forest; damp ewale; exposure free.
142 27 | 286 ... .. 54 | 103 ... (1L T Ldge of swamp, éa.mp to wet; exposnre almost free.
150 m L | 15% 58 108 | Gurdon, Ark..... Flat, wet, rather denso forest; exposore free, slightly
1 | oppreased on the sides,
156 za i 254 T 39 ' 103 | Cullman, Ala. ... Wet swale; sandy loam. exposnre free

From Table III and the eorresponding diagram, based upon a considerable nninber of trees, it
appears that the Loblolly Pine is nearly 40 feet high when twenty years old; that the length of the
merchantable timber (G0 feet) is attained at the age of forty; that this shaft has a basal diameter
of 20 inekes at the age of one hundred years, and thai the age of thrifty growth is practieally at
an end when the tree is one hnndred and teu years old. Comparing this table with those for
Longleaf and Shortleaf pines, the excellenee of the Loblolly becomes apparent.
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TaBLe IIl.—Rate of yrowik of Loblolly Pine.

\ngth of Volume. Period i(;ul aceretion or growth per decade.
B:f'hn‘f::f; Ing with  Total |- = ; =7 Average c t
Age. M reast Prerii- height of Logulpto | ‘ Area of ‘ annua '1”;"'
high) ameterof|  tree, Trre 5 incles J Devade, Diameter.| Height. crosssec | Volume accretion,[?*T#H0D
&) 5inches. dlianeter. | i tion. |
B B - — — - il - ‘\ — b S i
Yrs | Inches. | Fert. l Feet. Cu. ft_ | Cu. st, l Inckes, Feet. Sy feet. | Cu. ft. | Cu. ft. | Cu. g1,
10 & (IS 18 0.60 ' ..... ... IITRE) . el . 24 18 0.63 0. 60 0,06 0.
20 SN v e 37 3. OS5 mrrryrrer Second 2.3 19 .08 2.45 .14 .24
30 7.8 23 50 8 72 7 49 | Third...... 2.2 13 14 5. 67 29 .57
40 10 0 35 61 16. 64 | 15. 45 | Fonrth a 2.0 11 A7 7.91 .41 .79
50 11.8 44 70 35 30 24.12 | Fifth ............... 1.8 9 .19 8,67 .97 .87
60 13.3 52 Kt 35. 65 84,47 | Sixth...... ........ 1.6 8 19 10. 35 .39 1.03
70 15.5 60 85 49, 02 47.88 | Soventh ............ 1.5 7. 21 13, 37 .70 1.33
80 17.1 LB 80 42, 44 61.44 | Eighth ............. 1.4 & 21 13. 42 .78 134
90 18.7 T 95 8. 02 7716 | Ninth....... 1.1 5 18 15. 58 .87 1.56
100 19 5 80 98 £9. 41 88 39 | Tenth..... .8 3 16 11, 39 29 1.14
110, 20.2 83 100 46, 00 95 23 | Eleventh .8 2 13 6, 5% 87 66
120 207 85 n2 1o2. 00 101. 23 | Twolfth | .5 2 10 6,00 | 85 60
I | |
HEIGHT
IN FEET.
[ Lt T it R T I TR
e i e Er et P i R e e S e o s e e
T s o e SR
95:——-- semensnsesesamiet — el R s ———
2 [ e i
1
BSl----- e e e e e e e e -
]
8 T =T [ W= = =W
j 120
TP 100 1o
70 90 YEARS. WA
| YEARS,
| 80 YEARS.
1
Glreee-mm -
!
)
:
)
S0r-----
1 7
g % %
[} /
Freme- /
. 3 / / //é
: ///// % :
: /95.0//// o207~
: JRUBFT. | ZGUBFT,
18 0
! 7 /.’//
E. { j/ g ////
0 - ?f // %
3456+ 7.8-% 8.7--—%-~19.5—--%-~20,2-=x - -20.7— =

DIAMETERS
IN INCHES.

TFia. 12.—Growth of Loblolly Tine: Height, dlameter, and cubic contents of average trees at 10, 20, ote., years of age.

CONDITIONS OF DEVELOPMENT.
SOIL AND CLIMATE.

The Loblolly Pine prefers a moist, cool, sandy or light loamy soil, which, if not always moist,
shonrld have a greater retentivencss for moisture than is required by most of the other upland
pines. It reaches its greatest perfection in the perpetnally wnoist or fresh forest lands, with n soil
of a sandy loam, rich in vegetable mold—the accumnlation of ages—which border the SWatps
of the coast region. The tree is not found on the porous, highly siliceous scils of the moro
elevated uplands, where the Longleaf Pine almost exclusively prevails; it also avoids heavy clay
and calcareous soils of the uplands and the alluvial lands,

The Loblolly Pine is a tree of anstral regions confined to the humid belt of the Austro-riparian
or Louisiana zone and the lower border of the Carolinian life zone, which, on the Atlantic Coast,

7092—Ne¢. 13——9
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follows quite closely the isothermal line of 56° F.; westward, in the direction of the Gnlf Coast,
the isothermal line of 60°. The mean temperature of the winfer along the northern limit is abont
459, with the lowest temperature only occasionally falling helow 10° F. This tree approaches
the Appalachian zone only under the influence of a peninsular clime between the Delaware and
Chesapeake bays.

The L.ohlolly appears to be indifferent to the wide differences in the amonnt of atmospheric
precipitation existing withiu the vast range of its distrihution. Extending from Florida (isotherm,
74°) to the 39° of north latitude on the Atlantic Coast (isotherm, 56°), it is found of eqnal thrift
on the Gulf shore, with its damp air and annual rainfall exceeding 64 inches, and in the flat woods
of Texas, where the mean annual precipitation is only one-half that amount, with a mean of 6
inches during the winter months. In fact, the Loblolly Pine is fonnd most freqnently and is more
widely distrihuted in the districts of lesser precipitation. It is certainly more dependent on the
supplies of soil moisture than upon atmospheric hnmidity.

RELATION TO LIGHT AND ASSOCIATED SPECIES.

This species is less exacting in its demands for direct sunlight than the kindred species within
its range. To this relation may be ascribed the success which it achieves in the struggle for the
possession of the soil with the Shortleaf Pine. Observing this contest as it is going on between
the competing species in the forest, the conditions of the soil being equally favorable, the Loblolly
Pine, under the cover of shade, outstrips the Shortleaf Pine uuder the same conditions; and, on
the other hand, where the sunlight has had unhiudered access, it gives way to its competitor,
being then subjected to tho disadvantage rcsulting from a speedier desiccation of the soil.
Through such influences it is that, under conditions seemingly cqually favorahle to either one of
these pines, now the one and now the other is found to predominate.

In the deep forests covering the rich swampy lands of the coast regions, the Loblolly Pine
forms comparatively a small part of the rich and varied growth consisting chiefly of deciduous
trees, Black Gum, Sweet or Red Guin, Water Oak, and Mockerunt, to which in the lower South the
Magnolia, Sweet Bay, Red Bay, and Cuhan Pine are to be added. Although requiring less snnlight
than most pines, in the gloomy impenetrable shade of thcse dense forests the progeny of the
Loblolly ’ine has no future, especially as these lands ouce cleared arc devoted to tillage, heing of
great agricultural value.

On the lauds of a poorer, more exposed soil in the maritime plain of the southern Atlantic
States, in Virginia and North Carolina, aud in southwestern Texas, this pine forms more or less
compact forests. In these forests the tree is always succeedcd by its own progeny, either iu the
course of nature or after the artificial remnoval of the original forest growth. Ou the coast of
Georgia, in Florida, and in the coast plain of the eastern Gulf States, tho Lohlolly Pine is scatterad
among the Cuhan aud the Longleaf Pine; thore its secoud growth meets a formidahle competitor
in the flrst named of these species. In the flat woods, deprived of drainage, the Cuhan Pine is
always found to vastly outnumher the Loblolly among the young forest growth. In the upper part
of the great maritime pine belt the Loblolly Pine is frequently found among the mixed growth of
Magnolia, Spanish, Red, Post, and Blackjack oaks, Mockernut and Pignut Hickory, Shortleaf
Piue, and Southern Spruce Pine, Throughout this region the tree takes almost undisputed
possession of the old ficlds.

In the interior, on the uplands of oaks and Shortleaf Pine, the Lohlolly is sure to gain the
upper hand and to retain its hold among the young forest growth, giving way to its most aggressive
competitor, the Shortleaf Pine, only when under the disadvantage of a greater exposure and a
greater lack of moisture in the soil,

ENEMIES,

Principally confined to low, damp localitics, not easily liahle to invasion hy the frequent
conflagrations which scour the Southern pine forests, the Loblolly Pine suffers less from destruction
hy fire than any other species. In virtue of the iuherent facilities for its natural renewal resulting
from its fecundity and from the rapidity of its development from the earlicst stages of growth,
any damages inflicted hy that agency are more easily repaircd. The same causes afford it also
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greater proteetion against incursions of live stoek. As also observed in the Shortleaf Pine, the
rapidly growing seedlings form, after a few years, thiekets of such density ag to be avoided by
the larger quadrupeds, and by the time such thickets, in the course of natural thinning out
have become more open, the trees have reached dimensions whieh place them beyond the danger
of being tramped down or otherwise iujured by live stock. The rapid spread and thrift of the
second growth, unprotected and uncared for, observed everywhere within the range of the
distribution of this pine, are witnesses to its greater immunity from sueh dangers.

Owing to the large amount of sapwood, the timber of the Loblolly is more liable to the attacks
of fungi and to the ravages of insects. The mycelinm (spawn) of large polyporous fungi is feund
frequently iufesting the woody tissue of the living tree, the hypha (filaments) of the spawn
destroying the walls of the wood cells, causing the wood to assume a reddish color and rendering
it brittlein the same way as is observed in the living Longleaf Pine timber affected with the disease
called ¢ red heart.” Tt secms that the destruction caused by this disease in the Loblolly Pine is
from the start more rapid in ecnsegnence of the larger proportions of sapwood, and perhaps also
on account of the broader bands of soft springwood naturally accompanying wood of rapid growth.

In a piece of wood examined in north Alabama, the filaments of the spawn of one of these
fungi erossing each other iu every direetion were found to form a dense film iuterposed between
the spring and summer wood, causing its easy separation in the direetion of the eoncentric rings,
and, as the destruction of the woed proceeds, forming finally a compaet layer of the nature of
amadou, or tinder. In the longitudinal section the rays were found full of cavities, caused by the
breaking dowu of the cell walls, and these cavities were filled with the white film of these
filaments, which similarly affected the adjoining traeheids of the resinous summerwood.

The felled timber lett on the ground is soon infested by a host of fungi of the genera
Agaricus, Trametes, Lentinus, Polyporus, and others, the ncarer identification of which has not
been undertaken.

From the very limited observatious that have been made it elearly appears that this pine
suffers equally as mnch, if not more than the other pines of Southern growth from insect euemies
of various kinds. The larvee of the same capricorn beetles ( Ceramdycide) hurrow in the body of
the timber. Those of the round-headed borers (Chalcopkora) dig their channels in the sapwood,
as ig indicated by the oceurrence of several speeies of jumping Leetles (Buprestide) which are
found elinging to the leaves and branehes of thig tree. The 1nost fatal injury it sustains is eansed
by the bark borers (Tomicider); this pest particularly affecting the trees dnring the formation of
the Inst cambinm layer in the later summer months. Trees felled in Angust are immediately
infested by multitudes of these destroyers. TFavored by a high temperatnro and an abundance
of nourishment, several generations of them succeed each other before the close of the season,
tho countless broods soon infestiug every tree in the vieinity and carrying their work of destrue-
tion over the full expanse of the young forest growth. Under this affliction the forests often
present, by their drooping rusty-eolored foliage, & sad pictnre of disease and decay. Weevils
(Curculionidee) deposit their eggs in the youngest tender shoots; the larv:e which hatch from
them eat their way into these shoots, cansing their deeay, aud thns destroy the symmetry of the
tree and impair the usefulness of the resulting timber., Other species of the same family puueture
the older brauches, lay their eggs in the exuded resin, their larv:e injuring the tree in a similar
way. The larvie of spittle insects injure the terminal buds, whieh are also found infested by the
Jarvee of Pitch-moths (Retinic), eansing them to wither. The foliage seems to be less frequently
attacked by sawflies (Lophyrus) than the tender young leaves of the Longleaf Pine, as by the
rapidity of their growth the young leaves sooner harden, and are thereforo less relished by these
depredators. The evidences of the work of the pine-leaf miners (eaterpillar of Gelechia) have
been freequently observed in Alabana, and everywhere are seen the deformities caused by gall
flics and scale insects.

NATURAL REPRODUQTION.

If the Shortleaf Pine has been spoken of cmphatically as the future timber tree of the light
rolling uplands of the interior, the Loblolly I'ine might be fitly designated as the timber_ tr-ee of
greatest promise in a large part of the coast plain from the middle Atlantic States to the l{rmts of
compaet forest growth beyond the Mississippi River. The promptness with which it colonizes the
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old fields and other clearings, and the tenacity with which it retains from one generation to another
the ground once taken possession of, clearly point to the important part this tree is to take when the
ruthless stripping of timber lands practiced at present gives place to the management of the forests
under a system of fostering care, tending to their futnre maintenance and to the disposal of their
resources on the principle of true economy with an eye to the future welfare of the country.
No timher tree will he found better adapted for forest planting in the southern part of the
Atlantic forest division. It is only in the narrow belt of flat woods along the shores of Florida,
Georgia, and the eastern Gulf region that it is likely to find its superior in the Cuhan Pine (Pinus
heterophylla),

Besides the advantages of adaptability to varied soil and climate, it excels in rapidity of
growth during the earliest stages, and the copious production of seeds, which, almost withont fail,
are plentifully distributed every year over the vicinity of the parent trees. As an evidence of the
facility with which the reproduction of a compact forest by this pine is effected, it is only necessary
to point out the spontaneous groves near the settlements, representing, as they do, every stage of
development.

In the coast region the second growth, if not interfered with under proper soil conditions,
yields in fifty to sixty years timher of dimensions rendering it fit to be sawn into lumher well
adapted for various uses, as already mentioned,

CONCLUSION.

In this attempt at a sketch of the life history of this tree, the ohject was constantly kept in
view of placing its value among the products of the Southern forests in the proper light, From
the consideration of the structure of the wood and its physical properties it clearly appears that
althongh inferior to the wood of the Lougleaf and Cuban pines, the timber of this species fully
equals that of Shortleaf Iine, and that the present practice of treating them as equivalent seems
therefore justified.

As an ahundant and cheap sourco of timher of inferior grades, and especially when the
rapidity of its growth is considered, the Loblolly Iine is of no less economic importance than the
other timher trees of tho samo section. At present held in low esteem in the great lumbering
districts of the lower South, where the supplies of the superior timber of the Longleaf Pine still
ahound and reccive the preference, the value of the timber of the Loblolly Pine is qnickly recog-
nized in other districts which, but a short while ago boasting of similar resources, are now stripped
of them., Its physiological peculiarities make it an important factor in the future forestry of this
section, Its propagation is successful over a vast expanse in the sonthern section of the Atlantic
forest region, and by its productive capacities, mnodo of development, and behavior toward coin-
peting species in the struggle for cxistence, tho Loblolly Pine possesses great advantages for its
natural and artificial renewal, adapting it particularly for the restoration of the forests on the
lowlands of the maritime region,



ADDITIONAL NOTES ON LOBLOLLY PINE

By FiLIBERT ROTII.

(September 1, 1897.)

Where Loblolly is the great timber tree of the woods, and often by itself eovers many miles of
land, in the northeast part of North Carolina, this tree is universally known as “Shortleaf Pine.”
Many people employ special names for young growth or saplings of unusual development, espe-
einlly where the eonnection between the mature tree and the sapling is not quite clear to them.
In Florida the tree is often little known, and is usually grouped with Pond Pine as ¢“Loblolly.” In
Texas the name ‘“Bastard” pine is frequently emnployed, implying a belief that this is a hybrid
between the Longleaf and Shortleaf pines.

In the large forests of North Carolina, east of the Wilmington and Weldon Railroad, where
this tree seems at its best, and where it furnishes 80 to 85 per cent of the North Carolina pine of the
market, it is always a fast grower and a heavy bearer. At its southern limits in the peninsula of
Florida the species occurs only in hammoek lands and similar sites, where it nevertheless still
makes large trees.

Saplings 10 to 15 feet high along the edges of elearings are often laden with eones and rapidly
seed the open ground for many rods about. In this old-settled region, where the danger from
fire is limited, dense groves of saplings are met on every hand and millions of feet of Inmber aro
to-day cnt from land where the corn rows are still apparent. It is probably fair to say that the
average lumber-size tree of this region is not over one hundred and twenty-five years old, and
thousands of them are less than eighty years. Numerous traets are now eut for the seeond time
in thirty years, a fact which has misled many men to enunciate the absurd statement that this
pine required only fifteen to thirty years to grow to merchantable size. (enerally the logging is
not elean, and in most eases a tine lot of pole trees is left 8 to 12 inches in diamecter, requiring
only a further increase of 4 to 8 inehes to beeome of lumber size.

In the North Carolina distriet (ineluding southeast Virginia) this pine is distinetly a “sap
pine,” more than 70 per cent of the wood being sapweod. In logging the stem is ent into standard
gizes, the top is entirely rejected, and the logs are rafted or else hauled to the mill by railway. Itis
usually sawn with band saws, almost exelusively into boards 14 inches or less, and at onee dried
in dry kilns at temperatures of 160° to 180° F. Equipment and method as well as the produet
turned out by the larger establishinents of this distriet are unexeelled in the manufaeture of
lumber in this country.

Close to the prineipal markets, on eheap land, and stoeked with the fastest-growing and best
reprodueing pine in this country, these forests havo a very bright future. With a reasonable
amonnt of eare, well-paying pine forests, yielding 30,000 to 50,000 feet of good pine per acre in

one hnndred years may be established here.
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THE SPRUCE PINE.

By CuarLEs Moug, Ph. D.

INTRODUCTORY.

The Spruce Pine is the least eommon of the pines found in the lower Southern States. The
iree ix frequently confounded by the inhabitants with the Shortleaf Pine, to whiclh it is elosely
related. Its vernacular names are, in different sections of its rango, applied to several other pines;
in Florida to the Sand Pine (Pinus clausa), in north Alabama, to the Serub Pine (Pinus virginiana),
and in the sonthern part of this State even to the Cuban Pine. Although never forming extensive
bodies of timher, being for the most part widely scattered among the broadleaf evergreens and
deviduous trees with which it is associated, and in the quality of its wood of low rank, this little
kirown tree has heen given a place here among the monographs of the timber pines of the South
Atlantie forest region in order to dispel for the future its confusion with some of these trees, and
at the same time to attraet the attention of the tree planter to it as the only one of its kind which
thrives and propagates in tbe shade, keepiug its grouud elosely surrounded by the luxuriant and
varied tree growth with whieh it is associated, and soon outstripping the same by tho rapidity of
its growth. Considering that among all others of its kind in the same region it attains the fullness
of its growth iu the shortest time, with dimensions which render it valuable for many of the pur-
po=es for which the softer and lighter kinds of timber ure used, its economic importanee can not

be iguored.
HISTORICAL.

The Spruce Pine was first reeognized as a distinet species and deseribed as Pinus glabra hy
Walter, iu his Flora Caroliniana in 1788, having since that time been kuown under this name
by the botanists, Hidden in the remote semiswampy densc forests, it escaped the attention of
later botanists. Neither the Michauxs, father aud son, nor Nuttall werc aware of its existenee.
It was uunknown for fully three-fourths of a centary until rediscovered by Professor Ravenel in
the swamyps of Berkeley County, S. C. Ten years later the tree was deseribed in Chapman’s Flora,
1860. It was reeognized by Professor Hilgard in the Pearl River Valley, Mississippi. In 1880 its
distribution was traced by the writer through the Gulf region to ita western limit in tho eastern

parishes of Louisiana,
DISTRIBUTION,

The Spruce Pine is a tree of the southeastern Atlantic forest, eonfined to the suhtropieal
region or the Louisianian zone of Ameriean botanists, within that part of the eoastal plain of the
southern Atlantic and the Gulf States embraced hetween the thirty-first and thirty-third degreos
ot north latitnde; from South Carolina through middle and northwestern Florida to Louisiana,
with its western limit between tho Pearl and Mississippi rivers. This tree is mostly fonnd single
or in groups on the low terraces with a fresh or damp soil rich in humus, risiug above tho swamps
subject to frequent overflow. It isseldom seen to formn compact bodies of timher; sueh have only
been observed hetween tho Chattahoocheo and Choctawhatchee rivers, in northwestern Florida,
where, to all appearanees, this trce finds its best development on isolated traets of fertile red loam
lands,

ECONOMIC IMPORTANCE.

Nowhere forming pure forests of auy extent, this pine is of little importance to the lnmhering

interests of the present, and its timher has never beeome an artiele of commerce. Althongh the

timber is of inferior quality, it furnishes lumher of dimensions equaling tho hest of 031;1- timber
1
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pines. It i3 light, soft, easily worked, and capable of good finish, and is without doubt fit for
many uses of the house carpenter and cahinetmaker im the mnanufactnre of furniture aud other
purposes. Owing to the large percentage of ash and smaller quantity of resinous matter, the
actual fuel value of the wood of the Spruce Piue is lower than that of the other Sonthern pines;
for its resinouns product the tree is considered of no value, since the resin does wot run when it
is tapped.!

In its wood the Spruce Pine resembles Lohlolly. The sapwood is wide, and even in trees
seventy-five to eighty years old it forms more than three-fourths of all the wood. The change
from sap to heart wood hegins as early as in the pines mentioned, and as in these is retarded with
age and also with any sappression of growth, so that in stunted young trees the change hegins
later, and the sapwood of these, as well as old trees, is always composed of a greater number of
rings. While green, the wood is very heavy, weighing 45 to 50 pounds per cuhic foot, varying in
this respect chiefly with the proportion of sapwood. When kilu-dried, the wood weighs abont 27
pouuds to the cubic foot; it is heavier at the butt, weighing about 31 pounds to the cubic foot,
and lightest near the top, where its weight falls as low as 25 pounds to the cuhic foot. Asin
other pines, the heaviest wood is produced hy yonng trees. The amount of water contained in the
fresh wood is quite variable—very great in the sapwood, and consequently in yonng timber—but
falls little below 50 per cent of the weight of green timber on the whole. Its behavior in drying
is the same as in light grades of Lohlolly; it dries rapidly and without much injury, shrinking,
during this process, by ahout 10 per cent of its volume,

The strength of this wood is, as in other conifers, closely related to its weight. Accordingly,
the Spruce Pine is inferior to both Shortleaf and Loblolly.

From careful experiment it appears that its—
Lbs. per 8q. inch.

Modnlus of elasticityisabout...... ... ...l 960, 000
Transverse strength __ .. ... L 6, 000
Compression endwWise... ... ..coooimiiiiiiis sl i 1,000

In its structure the wood resemhles too closely that of the Lohlolly to cnahle as yet any
identification on this feature, and the description for the wood of the Loblelly answers perfectly for
the product of this species. As in Lohlolly and other hard pines, summerwood and springwood
are always well defined, the summerwood formiug from 15 up to 40 per cent of the total volome,
differing in this respect from the White Pine which it has heen claimed to resemble. Thus while
decidedly softer ou the whole than Loblolly it is by uo meaus to be expected that the Spruce Pine
cau hope to serve as a geueral suhstitute for the true White Pine.

BOTANICAL DESCRIPTION.

Leaves invariahly in pairs, with short and close sheath; soft, slender, 14 to 3 inches long,
twisted; cones short.stalked, horizontal or reflexed, tho cone scales with a flat apophysis, the
depressed umho unarmed or with a2 minute weak erect prickle.

The Spruce Pine is readily distinguished hy the close bark of its trunk which in the crown and
the limhs is perfectly smooth and of a light gray color; in foliage and in cones it resemhles most
closely the Sand Pine (Pinus clausa) of the coast region of Florida and the eastern Gulf States,
which however is distinguished hy the more prominent apophysis of the cone scales, armed with a
short, stout, roflexed prickle. The Shortleaf Piue, to which it is next related, is distinguished hy
the same characters and further hy the fascicles of two and three leaves and the rigid young shoots
of the season covered with sleuder, long, loosely fiinhriated hud scales.

The leaves are coneave, faiutly serrulate, short pointed, aud are shed during the latter part
of the second season or the beginning of the third.

In the details of their structure they differ little from the leaves of the Shortleaf Pine; the
rows of breathing pores (stomata) are numerous on hoth surfaces; the strengtheuing cells of the
cortical tissue are smaller and less numerous; the resin duets. two or three, are parenchyma-
tous, the cells of the hundle sheath thin walled. The two fibro-vascular hundles distant and
without strongthening cells.

! Ravenel: Proceed. of Elliott Society, Charleston, I, 52.
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The male flowers are lateral, sessile, and ahout one-half to three-fourths of an inch long:
slender, surronnded hy five to six pairs of short ovate, rather obtuse stiff scales, with a narrow,
membranaceous lacerated horder. The crest of the anther is elliptical, with fine denticulations.
The small female aments are mostly single, short stalked, the carpellary scales lance-shaped with
slender tips and suhtended by the short iufertile braet.

The cones are mostly single with a short stalk and of various shapes on the same tree, from
round to oblong ovate or more or less cone-shaped, from 1} to 2 inches long, and, on the opening
of the scales from three-fourths to one inch wide, of a light tawuy color. The scales are softer
and more flexihle than in the Shortleaf Pine, the apophysis hroader, with the umho depressed,
unarmed, or with a minute, weak, erect, and deeciduous prickle, the ridge faint, hazel-hrown on
the inside. The somewhat triangular roughish seeds, hlack with hrown specks, ahout three-
sixteeuths of an inch long and one-eighth inch wide, separating easily from the wing which is
little over one-balf inch long and surrounds the seed to the base.

PROGRESS OF DEVELOPMENT.

The Spruce Pine hegins to flower and to produce perfect seeds at an age of twelve to fifteen
years, in greatest ahuudance .between twenty aud forty years; the flowers appear during the
earliest part of March; shortly after pollination the female aments assume a horizontal position,
and finally become more or less reflected. At the end of the first season the conelets are of the
size of a large pea. The cones mature in the second year in the month of Septemhber; the seeds
are freely shed early in the fall. They germinate during the fall and early in the coming spring;
the plantlets, with eight to ten slender, soft cotyledons, are over an inch long. The terminal hud
develops rapidly, densely covered with the sleuder, soft primary leaves which are sharp pointed
and frequently over an inch in length. Early in April seedlings are found over one-half foot Tong,
later in the season fascicles of the foliage lcaves appear in the axils of the upper primary leaves,
when the lower wither and disappear near the end of the season. At this stage the seedlings are
generally a foot high with the root system less developed than in its kindred species at the same
age; the taproot scarcely 2 inches in length with a few short lateral roots.

With the twentieth year the trees are generally from 30 to 35 feet high and 4 to 43 inches in
diameter, the stem clear of limhs for the length of about 12 feet, They attain their full growth
at an age of from sixty to seveuty-five years.

The trees for the United States timber tests frow the horder of the swawps on the hanks of
the Tensaw River in Baldwin County, Ala., showed the following dimnensious and age:

Measurements of five irees.

Rings on | Diameter | Length of | Height of  Sap ou
No. of tree. j E‘H(I’ius

atump. |breasthigh.| timber. treo.
Inches. Feet. Feet.
458 76 22 45 120 5
459 53 17 i3 96 b
e 46 15 40 55 All sap,
460 75 22 67 90 E
461 83 23 60 116 5

From these figures it appears that the two trees forty-six and fifty-three (average forty-nine)
years old have an average volume of 63 euhic feet and grew at the rate of ahout 1.3 cuhic feet,
while the three trees seventy-five to eighty-three (average seventy-eight) years old have an
average volume of ahout 152 cubic feet and an average yearly growth of about 2 cnhic feet. The

following represents a typical case:
Growth of Spruce Pine.

Average yearly growth ln—
Ringson | Height of I‘)‘,iﬁ’{]‘:gr Volume of ge yoariy £
stump. a tree. bark, wood. Height. | Diameter. | Volume.
Feet. Inches. Cubis ft. Feet. Inches. Qubiofl.
10 37 & 2.5 3.7 0.b 0.2
20 51 8.5 9.5 L4 .3 .7
30 67 12 28 i.8 .3 1.0
45 64 15 51 11 2 1.6

a For age of treo add about three yoars.
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The Spruce Pine attains a height of from 85 to 110 feet and over; the trunk is clear of limbs
for a length of from 45 to 60 feet, and it is from 2 to 24 feet in diameter hreast high, seldom
exceeding 3 feet. The largest trees observcd were about 120 feet in height by a girth of fuily 10
feet breast high.

The taproot appearsto be less strongly developed than in the Shortleaf, the lower lateral roots
run for a short distauce close to the surface before penetrating the ground; the bark isclose, with
deep, narrow furrows, separating in narrow thin scales and of a reddish-brown color. The limhs
are horizontal, dividing in rectangular spreading branches and branchlets. The leaves also
become in the latter part of the season widely spreading, the density of the foliage heing reen-
forced by the leaves of the short branchlets produced on the older branches from adventitions
buds. To this spreading habit of the ultimate division of the branches and of the leaves is due
the peculiar spray of the foliage, similar to that of the true cedars.

ENEMIES.

No ohservations have been made of the injuries inflicted upon this tree by insects. Trees,
after having passed the period of full growth, at the age of about 100 years are very trequently
affected with decay in the stump and with redheart in the top. In the damp hummock lands the
tree is rarely touched hy firc. YWhere the underbrush and the vegetable matter of the soil covering
has been destroyed by repeated conflagrations, however, the trees begin to sicken aud soon die.

REQUIREMENTS OF DEVELOPMENT,

The Spruce Pine requires the warm climate of the subtropical zone, with a mean annual
temperature of about 66° F. aud a mean tcmperature of 49° F, iu the winter months (in central
Alabaina the thermometer falls sometimes to an extreme of 5° F.), and the humid atmosphere of
the coastal plaiu, with a mean annual rainfall of 54 inches, evenly distributed throughont the year.
This tree will endure, during the early stages of its growtl, more shade than any other of the
pines of the Atlantic forest region, perhaps the White Pine (Pinus strobus) excepted. Retarded
in its growth under severe oppression, it will finally force its way through its close surroundings,
and having gained a freer access to light, it pushes its crown rapidly ahove the broad-leaved
evergrecns and deciduous trees which luxurinte on the same ground. It demands a loose soil,
rich in llawmas, fresh to moist but not wet, with a deep porous subsoil, which in these lands is
frequently a light, sandy loam.

Tlie Spruce Pine is never found in the forest of the alluvial bottoms with their heavy soil, sub-
jeet to frequent overflow, nor in the dry, sandy pine forests. Where it finds the soil conditions
most favorable to its growth, Magnolias, Cucumber trees, Sweet Gum, Mockernut Hickory, and
Beeeh are found of greatest thrift, not infrequently associated with the Shortleaf and the Loblolly
pines. The undergrowth on such lands is luxuriant, consisting of Dogwood, Holly, Summer Haw,
and a varicty of shruhs, Bush Huckleberries ( Vaceiniun rirgatum), Farkleherries { V. arboreum),
Storax Bushes (Styraxr grandifolium), Cornels (Cornus sericea), and Blue Palmetto, forming dense
brush interlaced by numerous woody climbers ( Vitis, Ampelopsis, Wistaria).

As has been observed in nortliwestern Florida, wherc it finds the proper soil conditions, the
second growth of this pine soon occupies the clearings made in the original forest. Tracts of young
forests of much promise have been met with between the Choctawhatchee and Chattahoochee
rivers. The hammock land, forming the home of the Spruce Piue, being with the increase of the
population rapidly claimed for cultivation, this beautiful pine will soon be solely conflned to the
most remote and inaccessible localities, Being the only really soft pine of the Southern States,
and having by its shade endurance a peculiar forest value, this tree will probably foriz an
important part in the future, when forestry has become an established husiness.
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NOTES ON THE STRUCTURE OF THE W0OD OF FIVE SOUTHERN PINES.

(Pinus palustris, heterophylla, echinata, {@da, glabra.)

By FiLiBERT RoTH,
TIn charge of Timber Physics, Division of Foresiry.

The wood of these pines is so much alike in appearanee and even in minute strueture that it
ean be discussed largely witheut distinction of speeies. Tle distinetions, as far as there are any,
have been pointed out in the introduetion. Here it is propesed to give in more detail tho ehar-
aeteristies of the woed strueture,

SAP AND HEARTWOQOD.

All five speeics have a distinet sap and heartwood, the sap being light yellow to whitish, the
heart yellowish to reddish or orange brown. The line of demareation between the two is well
defined, without any visible transition stage. Tho location of this line does not as a rule eoineide
with the line of any annual ring, so that the wood of the same year’s growth may he sap on one
side of the tree and heart on the other, The difference in this eonditicn may amount to ten or
twenty rings, whieh on one side of the same seetion will be heart, on the other side sap.

There is considerable variation in the relative width of the two zones as well as the number
of rings involved in either and also in the age at whieh the transition from sap to heartwooed
hegins. This age was rarely found to be below twenty years; as a rule the transformation begins
in young trees when the particular section of the tree is hetween twenty aud twenty-fivo vears old,
but the progress of heart formation does not keep paee with the annual growth, being more and
more retarded as the tree grows older, s8¢ that while in a section twenty-five years old twenty-two
rings may he sapwood, at thirty-five years the sapwood will eomprise only thirty rings; atforty-five
years, forty rings; at eighty years, fifty rings; and in seetions two hundred years old the outer
eighty to ono hundred rings will still he sap. A young treo of Longleaf Pine (No. 22) was, for
instanee, found to show the following relations:

1 leight :
Section. ‘ fro%n Age of Rings of
| stump. section. sap.
| Feet. Years. Number,
i o [ 40 40
14 38 33
22 30 27
30 24 23
42 18 17

The ehango from sap to heart wood begins earlier in young trees than in the younger portions
of older trees; in these latter, seetions thirty-six and forty years old are quite commonly found
still entirely made up of sapwood, while in young trees, as stated above, the ehange hegins before
the age of thirty years.

The progress of tho transformation is somewhat influenced by the rate of growth; it is slower
in slow-growing trees and usually also on the slower-growing radius, i. «., there are more rings of
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sapwood. The width of the sapwood, en the other hand, stands in relation to the rate of growth
in an cpposite manner; it is wider in young and thrifty than in old and stunted trees, and widest
along the greatest radins of any sectjon; similarly, it is wider in the faster-growing Loblolly, Caban,
and Spruce pines than in the slow-growing Longleaf.

Besides being of a lighter color the sapwood differs from the heartwood in several respects,
Its resin is limpid and oozes out of the pores or resin ducts of any fresh cut; that of the heartwood
does not flow, except in rare cases, from saturated pieces or “light wood.” The sapwood eoutains
much less resin—both rosin and turpentine—than the heart wood. Thus in a section of Longleaf
the sapwood contfaiued only 0.2 per cent of turpentine and 1 per cent of rosin, while the heart
contained from 2 to 4 per cent of turpentine and 12 to 24 per cent of rosin, and though this is an
extreme case the heart generally has three to five times as mnch resinous matter as the sap. The
fresh sapwood contains three to five times as much free water as the heartwood and is, even when
seasoucd, more hygroscopic and subject to relatively greater shrinkage than the heart. This
capacity for taking up water readily is probably one of the reasons why sapwood decays more
readily. In addition, the parenchyma cells of the medullary rays and resin ducts (see further on)
contain, at least in the outer parts of the sapwood, liviug protoplasm and reserve food materials
which are readily seized upon by fungi which cause “hluing” and decay. Such living tissne does
not exist in the heartwood. The heartwood in old logs generally is heavier than the sapwood.
This is not due to any later thickening or growth of its cell walls, after their original formation,
but is dne chiefly to two causes:

1. The heartwood of old logs was formed when the tree was yonnger, and made, naturally,
heavier wood.

2. The accnmulation of resin in the heart already referred to increases often very considerably
the weight of the heartwood.

In the same way the sapwood of old logs, such as supply the sawmills, is weaker than the
heartwood of the same logs, but this is uot because the wood is in the sapwood coundition, but
because it is lighter and its summerwood per cent smaller, being, as stated before, the product of
old age when heavy and strong wood is no longer forined. Chemically the wood substance of
sapwood is practically like that of heartwood; the coloring substances which permeate the cell
walls in heartwood appear to be infiltrations, i. e., deposited in the walls from solutions; they are
insignificant in amount, and their true nature, especially the processes leading to their formation,
are not yet fully understood. The most modern views which consider theso coloring bodies or
heartwood substances as products of oxidation of tannin still require confirmation.

ANNUAL RINGS.

The layers of growth, known and appearing on any cross section as annual rings, show very
distinetly in tho wood of these pines. In a section 8 or 10 feet from the ground the rings are
widest atthe center, of considerable width for the first thirty to fifty rings, the period of most rapid
growth in height; then they grow more and more narrow toward the periphery. In the last sixty
toonc hundred rings of very old logs the decrease is very small, the rings remaining practically of
the same width., The saino year’s growth is nsually wider in the upper part of the stem, both in
young and old trees, hut the average width of the rings is naturally greater in the upper part only
of young trees; in old and also in stunted trees it is smaller, since in these the upper portions do
uot share in the wmore rapid growth of the early years.

Riogs over half an inch wide are frequently seen in Loblolly and occur in Spruce Pine; rings
one-fourth of an inch in width occur in very thrifty saplings of all five species, but the average
width of the rings for sapling timber is usually less thau one-fourth of an inch, commonly one-eighth,
Iu trees over one hundred years old it drops to one-twelfth of an inch and even below. The averagé
width of the rings is normally smallest in Longleaf Pine, heing one-twenty-fifth of an inch and less.
(See also tables and diagrams of rate of growth in the introduetion, as well as in the several
monographs.)

The influenco of orientation on the width of the rings is completely obscured by other, more
potent influences, so that sometimes the radius ou the north side, other times that of some other
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side, is the greatest: and it is 2 common observation to see tbis relatiou vary within wide limits,
even in the trnunk of the same tree,

Stuuted trees of Louglenf PPine over one hundred years ol@ with an average width of ring of
one-fittieth ot an ineh are frequently met with in old timber; of the other species no such trees
were observed. The decrease of the width of the rings from center to peripheryis never perfectly
uniferm. Not only do cousecntive viugs differ within cousiderable limits, but frequently zones of
narrower rings, ineluding thirty or more years’ growth, disturb the general regularity. Where
these xones consist of very narrow rings, oune-fiftieth of au incli or less, the wood is of distinctly
lighter color and weight. Since the value of this class of wood depends not only on its strength
and stiffness but also on the fineness of its rings (grain), in so far as the grain influeuces both the
appearance and the ease of shaping as well as othier mechanical properties, the width of the annual
ring ix of great importance, from a technical point of view, the finer-ringed (grained) wood of the
same weiglt always deserving and mostly receiviug preference,

The rings ot the limbs are narrower than the corresponding rings of the stem. Moreover,
they are usnally of different widths on the npper and lower side of the same branch, those of the
latter excelling in width those of the former. Frequently the wider lower part of & ring of a branch
appears like a “lune™ on the cross section, quite wide (one-eighth of an inch and wore) in its lower
median part, and scarcely visible, often entirely fading out,on the upper side. This difference is com-
monly accentuated by the appearance of the wood itself. In the upper part the wood of the ring is
normal and light eolored, owing to a very small sunnerwood per cent; on tbe lower wide part,
the “Inne,” the wood is commonly of reddish color, either even throughont the entire widtb of the
ring, or else in several varicolored hands, which give the appearance of two or more separuate
itl-defined rings. Sowmetimes the carliest forimed springwood is included in this unusnal eolora-
tion, at other times only the mnedian porticn of the ring. Thix *“red wood,” as it has been termed
by the French and German writers, is composed of very thick walled cells and increases markedly
the weight of tlie wood, so that the wood of the side containing it is usually much the beaviest.
It is of interest that the several “lunes” in any eross section occur rarely, if ever, exactly one
above the other, but commonly the radins passing through the middle of one “lune” tnakes an
angle of 20 to 40 degrees with the radius passing through the middle of another ¢ lune.” Often
successive “ lunes” show considerable deviation in position and commonly differ in width or degree
of development, Accepting the most recent explanation of this pheunomenon as expressed by
Hartig and Cieslar,! it would appear that the formation of these hroad ‘lunes” of especially
strong eells is due to pressure-stimulnus on the growing camhium, cansed by the weight of the limb
and its peculiar position, increased at all times by movements of the limh dne to the wind, More-
over it seems that the formation of one well developed * lune” relieves for a time the pressure,
and with it the necessity for a repetition of this formation. These “lunes” are most conspicuous
in the limbs of these pines near the trunk, and disappear at variable distanees from the trunk aud
with them disappears the eccentricity aud the difference in appearance and weight of the wood
of the limbs, Iinmediately at the junction of limb and stem the pressure is constunt, and the
result is the formation of almost nniformly tbick-walled tissue in all parts of the ring, giving to
the  knot” its great weight and hartness,

Lunes similar to thosc of the limh are frequently observed in the stems of small trees;
wherever this has been noted it was found on the underside of a leaning or eurved portion,?
Occasionally such a **lune” extends for 12 and more fcet up aud down.

Quite distinet from this modification of the annual ring ix another modificatiou frequently seen,
especially in young trees, giving rise to so-called * false” rings. It consists iu the appearance of
one or more, rarely two, dark-colored lines, which precede the true summerwood baud of the ring.
These lines, resembling the summerwoo«l in color and composed like it of thick-walled cells, follow
the trine springwood of the year and are separated from the swnmerwood and from each other
(if there are more than oue), by a light-colored line resemhling springwood. While oceasionally
this is somewhat misleading in counting the rings, « moderate magnification usually suffices to

! A, Cieslar, “ Rotholz d. Fichte,” Centralblatt f. d. g.J orstwesen 1896, p. 149, and Robert Hartig “Das Rothholz
der Fichte” in Forstlich-naturwissenschaftliche Zeitsohrift, 1896, p. 165.
2 Cirglar produced them at will by bending young spruce saplings.
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distiuguish the real charueter of the tissues, a3 deseribed later on. A more sericus diflienlty
arises in very old, slowly growing trees, where the ring sometimes is represented by only oue to
three cells (see fig. 18) and occasionally disappears, i. e., is entirely wanting in some parts of the
eross section,  Generally these cases, due to various causes, are too rare to seriously interfere in
the establishment ot the age of a tree.

SPRING AND SI'MMER WOOD,

-The difterence between spring and snmmer wood is strongly marked in these pines, the
transition trom the former teo the latter being normally abrupt and giving te the avnuualiing the
appearanee ot two sharply defined bands.  (See figs, 13 and 18 B.) 1n wide rings the trausition .is
sometimes gradual, The spriugwood is light coloved, has a specifie gravity of abont 0.40, and thus
weighs somewhat less than half as vmeh as the darker summerwood, with ¢ specifie gravity of
about 0.9 to .05, <0 that the weight and with it the strength of the wood ix greater, the larger
the amount of summerwood.  (See diagram, fig, 14.)

F16. 13.—Variation of summerwood per cent from pith to bark,

The absolute width of the summerwood varies geaerally with the width of the ring (see
diagram, fig, 13), 1. ., the wider the ring the wider the suinmerwond band. 1t decreases in a eross
section of an old log firom near the pith to the peripbery, and in the same layer, from the stump
to the top of the trce.  Where the growth of the stem ix very cecentric, the wood along the greater
radius has the greatest proportion of summerwood; thus, in a disk of Longleaf, for instauce, there
is on the north side a radius of 152 mm. with 27 per eent snmmerwood; on the south side a radins
of 98 mnm. and n summerwood per eent of only 20 per cent. Iu the stump section the great
irregularity in the contour of the rings is accompanied by i ecorresponding irregnlarity in the
outline of the summerwood.

The summerwood generally forins less than half of the total velume of the whole log (see fig.
13); it forms a greater part of the eoarse grained wood which was grown while the tree was youug
than in the fine-ringed outer part= of the log, grown in the old aze period. 1t ulso forms a greater
part in the volume of the butt than of the top log, and thns fully explains the well-known difference
in the weight, strength, and value of the various parts of the tree.  The following table serves to
illustrate this point. The numbers in each line refer to the average values for the same ten annunl
layers through three seetions of the tree at varyiug height. The fignres in ftalics below refer to
speeific gravity for the same layer. The values for speeific gravity werc ealculated on the basis of
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allowing a specific gravity of 0.40 for springwood and 0.90 for summerwood, the values for the
eutire disks as actually observed being given below:

Summerwood per cent and apecific gravity in various parts of a tree of Longleaf Piue.
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It will he noticed that the greatest difference hetween the calenlated and the aetual value of
specific gravity oveurs in the section at the stump. This 13 fully aecounted for hy the fact that
large mmonuts of resin, not considered in the values of smmmerwood per eent, always oeeur in
this portion, adding from 5 to 20 per cent to the weight of the wood,
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Fig. 14 —Variatinn of spreeific gravity with summerwood per ceut and age of scetion in Lobgleaf Pine, the aolid lines reforring to a section
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exteot
In stunted trees the summerwood forms nearly as great a per cent of the total volume for

the whole tree as in thrifty trees of the same age, bnt in the stuuted growth, or extremely narrow
ringed portion of otherwise normal trees, the per cent of suinmerwood is markedly decreased, a
feature which becomes eonspicuous in the lighter color of the wood of sueh portions, (See
diagram, fig. 15.) Wlere, on the other hand, the rate of growtlh in an old tree is suddenly
tucreased by the aceessibility of more light, for instanee, the summerwood per eent also ix
disproportionately increased, bnt this disproportion appears to be more {rausient, i, e,, a decrease
in the summerwood per ¢ent sets in sooner thian for the rate of growth or the width of the rings.
{See fig. 15} In rowme of the rapidly grown Loblolly and Spruee Pine the summerwood forms but
a smaull part of the first ten to tweuty years’ growth, aud in ali cases the first few rings about the
pith have but little summerwood. In general, the sumnierwood per eent varies in the several
species as well as in the individaal with the weight of the wood, which is least in the Spruee Pine,
greatest in Cuban and Longleaf Pine, and stauds betweeun these in Lohlolly and Shortleaf. It

furnishes a very useful criterion to distinguish hetween these groups and espeeially to seleet
strong timber,
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In the limh the snmwuerwood is most abundant in the knot (all wood practically partaking
of the eharaeter of snnmmerwood, at least as far as the thiekness of cell walls is coneerned) aud
in the part next to the stem, decreasing with the distanee from the trunk. Aswmight be expected,
it also forms a larger per cent of the wood of the nnderside of limbs and the concave portions of
bent trunks,
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F1a, 15.—Variation of summerwood per cent with rate of growth {width of ring), in tree No. 3, Longleaf Pine.

NoTE.—Only tho heavy line representa summerwood per cent; tho others indicate the actusl width of the rings (upper pair) and of the
band of anmmerwaood (lower pair).

GRAIN OF THE WOOD,

Though nsually quite straight grained, the wood of those species is by ne means always so,
Spiral growth leading to ¢ cross-grained ” lntmher occurs frequently, is nsnally more pronounced
in the basal portions of the tree, and eommonly varies from pith to bark in the sanie log, Wavy
grain resembling that of the maple {eurly maple} has not heen observed, hut an irregular wavy
grain, due to the fact that the surface of the trunk for many years is eovered with small, low
emninences, 1 to a fow inches across, is freqnontly seen, especially in Lougleaf Pine, and leads to
remarkably pretty patterns. Unfortuuately the contrast of spring and summer wood heing so
very proncunced, tite figures are somewhat obtrusive and, therefore, not fnlly appreciated.

MINUTE ANATOMY.

Tho minute structure or histology of the wood of the five species under consideration is that
ot a group whose position in a general classification of the wood of pines is indicated in the follew.
ing scheme, snggested by Dr. J. Sehroeder, and 1nore completely by Dr, H. Mayr,! in which they
appear as part of group 2 of Section I

! Dr. J. Schroeder, Holz der Coniferen, Dresden, 1872, p. 65; Dr. H, Mayr, Waldungen von Nordamerika, Mtin-
chen, 1890, p, 426,
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meetion 1. Walls of the tracherds of the pith ray with dentate projections.

«. One to two lurge, simple pits to each tracheid on the railial walls of the cells of the pith ray.—Group L.
Representel in this conntry by P resnora.

b Three to six simple pits ta earh tracheid on the walls of the cells of the pith ray.—Gronp 2. P. tada,
palustria, ete, nlnding most of onr ““hard 7 and *“ yellow ™
pines.

=~cetion II. Walls ot tracheids of pith ray smoeoth, without dentate
projectinns,

One ot two large pits to each tracheil on the radial walls of
ecach cril of the pith 1ay. —Groap 3. 7' strobug, lambertiana,
and othr1 trne white pines.

v. Three to six ginall pits an the radial walls ot ench eell of the
pithray —Caop L ' parryana, and otler nnt pines, inelnd-
ing also P, balfouriana.

The general featnres of strnetine of coniferons woods
are represented in the accompanying ent (tig 16).

The strinetnral elements, as in all pine, are few and
simple and consist of (a) tracheids, the common wood
tibers, forming over 90 per cent of the voinme; (4) medal-
Lary or pith rays, minnte cell ngpregntes composed of two
Kkinds of cells, scarcely visible without wmagnifier and then
only on the radial scetion, yet forming abont 7 to 8 per
cent of the volume and weight of the woeod in these spe- l'trllli;:c'w‘:'zﬁc L s g

5 : ml of spricr—I0 natoral size, 2, small
cies; (¢) resin duoets, small passapes of irregnlar length  part of e ring magnified 100 times. The vertieal
surronnded by resin-seereting cells, scattered throngh the b8 ave wood fibers, in this caso alk  trarheids,”

3 a, modntlary o pith 1ay, o, transverse trarbieads of
wond, bnt forining two more or less eonnected systeins, oy, b, uml e, Lenlored pits of the tracheils
one rnnning in the direction of the fibers, the other ut  mor enlmeil
right angles to the first, the individual duets of the latter system always cccupying the middile
portion of medullary rays (see 'L XX VL),

The tracheids, or eornmon wood fibers, are alike in all five speeies, and resemble those of
other pines: they nre slender tubes, 4.5 to 6 mn, (about oue-
fourth inch) long, forty to one hundred times as long as
thick, usnally hexagonal in cross section, with sharp or more
or lexs rounded outlines (see I’l. XXI}, flattened in tangen-
tial direction at both ends (see Pl XXI, A 7), the dimmeter
in radial direction being 45 to 55 x (abont 0.002 inch) in the
springwood, and about half that, or 21 to 25 2, in the sum-
merwood, and in tangential direetion about 40 4 on the average
in their middle. They are arranged in regnolar radial rows
(see Pl. XXI), which are continuous through an indefinite
number of rings, but the number of rows increasing every
rear to areammadakbs 24 igemasing piwnmfirmesss of 2|,
growing stemn. (See Pl XXI, C«) The fibers of the same
row are practieally eonterminous, i. e, they all have about
the same length, thongh at tiieir ends they are often bent,
slightiy distorted, and usually separated (see Pl. XXI, B ¢;
also fig, 17), their neighbors fiilling out the interspaces. There
is no eonstant differenee in the dimensions of these fibers
in the different speeies here eousidered, In every tree the
libers are shortest and smallest near the pith of any section, rapidly increasiug in size from the
pith outward, and reaching their full size in abont the tenth to twentieth ring from the pith.
To illustrate: In a seetion of Longleafl Pine, 10 feet from the ground, the diameter of tracheids
in radial direction is in x=0.001 min:

Yoo 17 —1 <)l endlngs in pine.
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Numlnr of

Spring:  Snmmer- !
' rings frem . Average.
b e wood. | wood. ' ] F
| ‘ leny B j “
! 1 24 15 24
A 2 4 24 32
4 E R 40
4 43 26 ‘ 36
T iy 26 38
10 2 pie: 36
2433 | a2 23 56,
4 52 5 #7

.As usnal in eonifers, the traeheids are largest in the roots and smallest iu the limbs. In these
pines, especially in Longleaf Pine, they are larger in well grown wood thau in that of extremely
stunted trees, though very narrow rings in otherwise normal trees do not share this dimiuative size

of the tracheid. (Seefig. 18, A and B, wlhere a few very narrow rings are made up of elements of
normal size.)
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Fra, 18.—Cross section of nurmal sl stnnted growth in Lougleaf Pine

The following average figures illustrate the difference between wood from very stunted trees

aud that of normal trees in Longleaf Pine, of which we give an average fromn an extensive series
examined:

! Kadlal i
Namber of Average | T ofra | oy acter of
Ao, N o
tree. SEC width of ring. !;:';?lll‘;;'(i']‘l’d tree.
= 0.001 mm |
Millimeters.
4 A¢ 0.4-0.5 31-36 | Stinted.
5 o0 o4 30-36 Do.
] 70 .4 33-38 Do.
7 48 2.0 52 | Normal.
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‘As soon as the average width of tlie annual rings gets above 0.5 mm. the dimeunsions of the
elements appronch the normal.  Thus, in trees Nos, 1 and 2, with average width of annunal rings
0.5 to 0.6 unn,. the average diameter of tlie tracheids in radial direction is 35 to 48 u,

Normally, the diameter in radiii direetion is greatest in the first-formed or iuner part of any
ring, and decreases even before the summerwood is reached. 1u narrow rings with an abrupt
beginning of the summerwood, so common in these Southern pines, the diameter is quite con-
stant thronghout the springwood, but changes, together witb the thickness of the wall, quite
suddenly with tbe beginning of the summerwood, thns adding to the sharpuess of the ontlines of
the two parts.  (See I'l. XX1; also fig. 13, 3.)  In uearly all sections there is an additional marked
deerease in radial diameter in the last 3 to 5 eells of each row, which helps to emphasize the himnits
of the ring.  In the so-ealled © false™ rings, mentioned betare, the cells of the false summerwood
part resemble those of the normal snmmerwood. The recognition of the false ring as sucb rests
npon the difference in shape and dimensions of the last eell rows in comparison with those adjoin-
ing. In the trne snmmerwood the last cells are much fattened, with small lumen and somewhat
rednced walls inaking a sharp definition toward the springwood of the next riug, whiel is still
turther accentnated by the wide lnmen and thin wall of the cells of the latter. In the * false”
snmmerwood, on the contrary, the end eells are not Hattened, and the cells of the light-eolored
adjoining zone of wood have bat a moderately wide tnmen wud comparatively thick walls,
The fact that the outline i< less regular and commonly incomplete—i, e., it does not extend
around the entire section—also aids in recognizing the fulse rings. [n the = lunes” of both limb .
and stem referred to above the fibers are smaller. more rounded in eross section, and comiouly
exhibit conspicaons intercellnlar spices hetween them. The walls of these arve often much thicker
than those of the snmmerwood of the smne ring at this point. Sincee the radial dinmeter of the
fihers ot the smumerwoeod is only ahont halt as great nx that of the springwood, it is clear that
the unmber of fibers of the sunnnerwood forms a muclh greater per cent ot the total number of
fibers tban is indicated in the per eent of snmmerwood given above and hased npan ity relative
width. Thus, in wood having 50 per eent of shmmerwood there are, in number, twice as niany
tracheids in the summerwood as i the springwood,

Tiie walls of the cells are generally abaut 3 to 33 u tbick iu the springwood, while in the
summerwood they are 6 to 7y thick on the tangential side and 8 to 11 y thick on the radial side
of the fiber. Generally it may he said that the thickness varies inversely as the extent of
the wall, i, e, the greater any diameter the thinner the walls parallel to this diameter, w hich
gives the impression that cach eell is furnished an equal qnantnmn of material out of whicl
to constrnet its honse aud hiad the tendeney of giving an equal nmount to each of its four or
six sides,

Generally the absolute width of the ring does not affect the thickness of the eell walls, the
fibers of wide rings having no thieker walls than those of narrow rings; but when the growth of
a tree is unosually suppressed, so that the rings are less tban 0.5 mu (0,02 iueb) wide and each
row consists of only a few fibers, the walls of the fibers ot the summerwood, like those of the Iast-
formed 2 or 3 fibers of ncrmal rings, are tbinner, so tbat in these cases the wood is lighter in
eolor and weight not only heeause there is relatively less summerwood, but also because the
fibers of this sumneiwood have thiuuer walls, (See fig, 18, A and B.) In very stunted trees,
where the rings are all very narrow, the redueed thickness of tbe walls is eounterbalaneed hy
the smuller size of the eells.

All tracheids communieate with eael other by neans of the charaeteristie '“hordered” pits.
the strineture of whicl is shown in fig. 16. These pits oeenr only on the radial walls of the fibers,
They are wmost abundant near the ends of eaeh fiher, fewest in the middle, form broken rows,
single or occasionally double. (Pl XXI111,C.) As iuother pines the pits ot the summerwood differ
in appearanee from those of the springweod. 1In the latter the pit appears in the cell lumen
(radial view) as a perforated sancer-like eminenee; in the former as a mere eleft, elougated in the
direetion of the louger axis of the tiber. (See Pl XXL, B,d and ¢; PL XXIV,D,d nud E,a.) In
both the essential part of thie pit is similar, a eireular or oval eavity resembling a double eonvex
lens, with « thiit membrane dividing it into two equal plano-couvex parts. (This membrane is
shown oply in the drawings, Pl XXIV, D and E.) 1In keeping with the small radial diameter of
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the fibers of the summerwood, these pits are much smaller in the summerwood than springwood,
and usually are very much fewer in number.

The simple pits are in sets and occur only at the points where the fiber touches the cells
of a medullary ray. (See fig. 17, also I’l. XXIV, E, sp., and other figures of thix plate and
PL XXV.) Above and below these simple pits occur very small bordered pits, communicating
with those of the short transverse fibers or tracheids which form part of all medullary rays.
(See PL. XXII, D. b p.)

As in all pines, the medullary or pith rays are of two kinds, the one small, 1 cell wide, and
1 to 10-~in Iarge averages b to 7T—cells higl; the other large, and each containing in the middle
part a transverse resin duct.  (Sec¢ Pls, XX1I, XX11I[, XXV, and XXV11,) Of the former there
ccenr abont 21 to 27 on cach square millimeter (about 13,000 per square inch) of tangential
section, The second class are much less abundant and scattered very irregularly. so that
sometimes areas of several square millimeters are found witbont any of these rays. Generally
abont one of these rays occurs to every 1.3 or 2 square millimneters, or about 300 to 400 per square
inch of taungential section. 1In all rays the ccli rows torming the upper and lower cdge (sce
PL, XXIII) are composed of short fibers or tracheids (transverse tracheids), while the inner rows
contain only parenchyma cells. Occasionally small rays occur whicl are composed of tracheids
only, (Seel’l. XX1I,C.) Frequently the rows of parenchyma are separated by one, rarely hy two,
scries of tracheids (see PL XX1V, D, and Pl. XXV, D), giving rise to --douhle” or “triple” rays.

The vumber of cell rows in each mednllary or pith ray varies from 2 to 10, on an average from
5 to 7, aud of these the rows of tracheids or fibers form mwore than halfl (See Pl. XXV, wbere
the outer cells or tracheids are marked with dots.)

The tracheids of the rays have thick walls covered with point-and barlike projections, the
boldest of which are on the upper and lower walls and surround the bordered pits. (Sec Pls, XXII
and NXII1.) These short tracheids communicate with the common wood fibers, with each other.
as well as with the parenchymna cells, by means of small bordered pits, which in this last case ure
bordered on onc side (side of the tracheid) and simple on the other (half bordered pits). The
parenchyma cells oceupying the inner rows of each ray commuuicate in the springwood part of
the ring with each neighboring trachicid by 3 to 6, commouly 4 to 5, simple elliptical pits, in tle
summerwood by a single narrow, elougated slit-like pit (sec Pls. XXTI and NXIII), and with each
other by small, irregular, scattered simple pits.

The walls of these cells are generally smooth, hut local thickenings, especizlly on the upper
and lower walls and surrounding the pits, occur quite frequently, thengh not regularly.

The parenchyma cells of the rays are usually somewhat broader aud higher than the fibers,
the average height for both being about 21 to 27 y, the average width abont 20 g, while the length
of each cell and fiber, greater in springwood and least in the snmmerwood, is from two to ten times
as great as the height, Assuming 25 4 and 20 g to represeut the average height and width, and
allowing 25 rays ot G cell rows each to each square millimeter of tangeutial scetion, then the rays
form about 7.5 per cent of the total volume and weight of the wood of these species.  An attempt
to ntilize for purposes of ideutification the differcnce in the nmiuher, size, and distribution of
these rays, or the proportion hetween the nmmber of rows of tracheids and those of parenchyma
cells, as was done by Dr. J. Schroeder,' has not been suceessful, and appears of little prowise.

The large rays with transverse resin ducts resemble the smaller rays deseribed. On Pl XXV
at A snch a ray is seen both in radial and taungential section. Series of transverse tracheids
occupy the upper and lower edge, hnt the interior, unlike that of common rays, is several
cells wide, and contains an open duct in its widest portion, (See PL XXVII, r.d.) This duct
is commonly more or less filled with resin (see PL. XXV11, E); it is surrcunded by thin-walled
secreting cells, and, in the lhieart wood, often divided or filled up hy thylesis, i. «., by very thin
walled, much pnffed out cells, growing ont of the surrounding secreting cells before the latter
perish, .

The walls of the secreting cells are quite thiu, those of tho remainder of the parenchyma
vary to some extent in the different specios. In the Longleaf and Loblolly Pines the walls of the
parenchyma composing the principal part of the ray are generally quite thick (seo PL XXVII, A-E),

! Dr. Julius Schroeder, Das Holz der Coniferen, Dresden, 1872,
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thicker than those of the eells of ordinary rays. and especially thickened near the simple pits by
which these cells communicate with each other, In Cnban and Shortleaf this thickening ix mnch
less comspicuous, and absent entirely in many cases (see P1. XXV, A), while in the Spruee Pine it
seems wanting altogetler.

These ducts exist even in the very first ring (next to the pith), are smaller and more nunierous
near ceuter, but have cssentially the same structnre in the wood of the fifth and later years.

The tracheids of the pith rays are wanting next to the pith, but occur in all rays in the outer
part of even the first ring. The rays in this ring are generally lower, eomposed of fewer cell rows,
but the cells are larger than in the rest of the wood.

Both shape and size of these medullary rays are very variable; an average of about 0.4 mm.
for the height of the ray and 60 j for the width at the resin duct was observed. An attempt to
utilize the shape, especially the appearance of the two edges, as a means of separating the wood
of these xpecies has so far failed entirely.

The large resin ducts rnnning lengthwise in the wood o1 parallel to the eommon wood fibers
are much larger than the transverse ducts, measuring, inclusive of the secretive eells, on an
average about 0.2 mm. (0.008 inch) on their smaller radial diameter and about 0.3 mm. on the
tangential. (See Pl XXI, A, ».d.) They are nsually situated in the summerwood of each ring,
often in narrow rings. causing an irregular outline. They are smaller and more numerons near
the pith, here nsnally forming several series in one anoual ring, more numerons in wide rings
than in narrow ones, but their number per square inch of cross section as well as their dimensions
appear to be independent of the width of the rings. In their structure they resemble those of
other pines. They are surrounded by thin-walled resin-secreting parenehyma, part ot which
often appears as if not directly connected with the duct. (See Pl. XXI, A.) In many cases all
the tissue between two neighboring ducts is of this parenchyma. Longitudinal and transverse
ducts frequently meet and thus form a continuous network of dnets throughout the wood.



PLATE XXI.—CROSS SECTIONS.

4, PIxUs TEDA, If. 7. d., resin duct; 5. c., secreting cells: m. »., medunllary rays; a, section of transverse tracheild of
ray; b, the ray leaves tho plain of the section at this point, small parts of it rcappearing forther on; ¢, simple
pits connecting parenchyma cells of the ray; d-e, part of a row of tracheids formed during one scason;
[, lattened terminal part of a tracheid.

B, PINUS HETEROPHYLLA, 192, ap. w., springwood; su. ., snmmerwool; a-b, part of a raw of tracheids formed
during one season; ¢, terminal partas of tracheids; d, borderad pit in springwood; e, same in sununerwaoed;
other letters as in .

C, PINUS GLABRA, '{". ¢, row of tracheide donbled; other letters as in B.

Originals, a1l 292,
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PLATE XXII.

A, PINUS ¥CHINATA, Cross section of two rings; sp. w., springwood; su. .., summerwood.

I, PixvUs ranusTris, Cross scction of a very narrow ring. Of the two medullary rays one is cut through a row of
parenchyma, the other through a row of tracheids.

C and /), PINUS GLABRA. Radial sections; m. »., mednliary rays; ¢r., tracheids of the mednliary rays; p.. parenchyma
ot the same: », p., shuple pits leading from the parenchyma to the neighboring tracheids or comwnon fibers
c. tr.; b, p., bordered pit. The ray at € is made up of tracheids only.

E, invs pALUSTRIS. Radial section; lettering as in D.

Originals magnified: A, 209, the rest £02; illustrations: ., 12, the resf 202,
15G
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PLATE XXUI.—RADIAL SECTIONS,

. and B, PiNus Ecmxata. m. r., medullary rauys; p., parenchyma of samey fr, transverse tracheds of rays, s p,
simple pits: b. p., bordered pits; ¢. {1, common tracheuds,
C, PINUS IIETEROPHYLLA, & 0., summerwood; other letters as in .1,
Orynsals magnified 2925 illpstrations, 7",
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PLATE XXIV.—RADIAL AND TANGENTIAL SECTIONS.

4 and B, PiNus Txva.  Radial sections; m. r., medullary rays; fr., tracheids; p., parenchyma of the rays; & p.,
simple pit; b, p., bordered pit; c. {r., common tracheids.

C-F, tengrential sections,

¢, Pixvs ravustias.  Left-hand part in springwood, right-hand portion in snmmerwood,

D-I5, Pixus ECliNata. D, Section in springwood; a—c, medullary rays; a, a small ray composed of tracheids only;
v, a ¢ triple” ray; d, bordered "pit showing the membrane i place. [, Sectien in summerwood; a. hordered
Dit, other letters usin .f and K.

Magnification ot originals, £02; of illustrations: .I and R, ¥§%; C-E, {9,
160
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PLATE XXV,

A4, PINUs nrierordyLLa.,  Radial aud tangential sections of a transverse resin duet; ». d.. resin dizet: w. r., mednl-
lary ray; 4., tracheids of the mednllary ray; p., parenchyma cells of the same: . #i., common tracheids or
wood fibers,

B-(;, P1xUs GLABRA.  H, tungential section of & transverse reswy dnct and parts of three fibers; b, p., bordered pit;
othier letters as above: =67, tangential sections of medullary rays, of whick 77 is wade up of tracheids only,
while ) ia a ““triplo ' ray.

H, Pixts 11 ba. Tangential sections of medullary rays in spring and snimmer wouosl,

Original magnitied 500 tiwes, illustrationa ahout 29°.
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PLATI XNVI —TANGENTIAL SECTIONS,

A-t'and F, PINUS HETEROFIUYLLA, 1), PINUS ECIINALA. o, PINUS GLABRA.
A-C, sections of medullary rays; {4, tracheids; p., parenchyma; C is a “double” ray.
In D-F, histological details are owitted; they are camera drawings showing nnmber and distribution of mednllary
rays, and also the proportion of the tracheids to parenchyma iu each ray, the former being indicated by dots,;
r. d., tranaverse resin duets; m. r., mednllary rays,
Magnification of originals: .I-C, ££9; D-F, 3%, of illustrations: 4-C, 320, p-F, &4
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PLATE XXVIL—TANGENTIAL SECTIONS OF TRANSVERSE RESIN DUCTS.

A=, PINUs 1.kpA. frand £, ) PALUSTRIS. 2 ff RCHOINATA. (4, 0. HETEROPHYLLA. r.d,, resin ducts; &r., trans-
verse tracheids; p., parenchyma,
Magnification of originals, 7%, of illustrations, 7.
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OBSERVATIONS ON THE MARSH OR POND PINE.

(Pinus serefina,)!
By FILIBERT RotH,

DISTRIBUTION,

The Marsh Pine of the North Carolina woodwnun, or "ond Pine of botanists,is a common tree
of the pinery along the Atlantic Coast from the Albemarle Sound in North Cavolina to the head
of 3t. Johns River in Florida, and occurs also on the west side of the peninsula of Florida and
along the Gulf nearly as far west as Pensacola.  In passing ou a train throngh tho Atlantic Coast
pinery this tree is rarely more than ten minntes out of sight, and geuerally forms sinall groves,
or acenrs mixed with other pines, sometimes over areas of many miles.

In North Carolina, especially iu the country about the Albemarle avd Pamlico souunds, this
tree is ussociated with and grows to the same dimensions as the Loblolly (Pinus teeda), here
known as Shortleaf I'ine: is ent and sold indiscriminately with this latter, and furnishes about
10 to 15 per cent of the lumber kuown in the market us North Carolina pine, most of which is cut
in this region. Trom Newbern south to the State line this tree occupies the low “sags,” often
alone or with Loblolly, and forms a eonspienous admixture of the open, scrubby, and minch-culled
Longleaf Pine woods which cover the vast flats along the railway. In the pinery along the eoast
of South Carelina, Georgia, and the east half of the peninsula of Florida the Pond Piue oceupies
all low flats, in Sonth Caroliua largely with Loblolly, and in Georgia and Florida mostly with
Cuban Piue. 1t also forms part of the forests along the shore, also covering many of the islands.

Along the west coast of IFlorida it is not so commeon, and like Cnban Pine is wanting in mauy
places apparently well suited to its growth. Trom Ocala and Dunnellon up to Live Oak the treeis
rarely seen, is more cominon in the flats east of Tallahassee, nnd still more so between this plaece
and Carabelle, where it accompanies Cuban P’ine. West of the Apalaehicola few trees were seen,
and nearing Pensacola the species disappeared entirely,

In North Carolina the tree is well kunown to woodmen, and is distinguished as ¢ Marsh Pine,”
occasionally as “Meadow Pine;” but in the towns and to the maunufactnrers it seems generally
unknown, and its logs are never recognized. In South Carolina and Georgia the tree, as far as
observed, is uot well known, and wlhen distinguished at all bears the name of “ Spruce Pine,” a term
which, like “Bull Pine,” © Bastard Pine,” etc., is eommonly vesorted to to hide ignorance in the
preutises. In Florida, south of Jacksonville, where the little Sand Pine (Pinus clausa} generally, con-
sistently, and appropriately reeeives the name of Spruce Pine, the Pond Pino is not distinguished
from Loblolly, both passing under this lntter name. Whereit grows with Loblolly, as in the forests
of North Carolina and along the coast, the Pond Pine looks very mnch like Loblolly. The old trees
attain the samo height and thickness, the erown, bark, and even the foliage are mneh alike, and
the only striking dilference is in thie eones. Young trees of Pond Pine are not distingnished
from Loblolly even by observing woodmen, and as long as no eones are borne the distinction is
not easy. DBut besides the numerous very persistent cones, of which many stay firmly closed for
several seasons, the peculiarity of branching out from the stem greatly assists in recognizing this
tree in the woods, These spront-like shoots or branches often cover the trunk for almost its
entire length iu a manner often seen in Piteh Yine (Pinus rigide) and also in the true Shortleaf
Pine (Pinns cchinata),  Iuold, stunted timber, the crown, largely in cousequence of this branehing,

IThese observations were made during an extensive trip through the South in the spring of 189;69



170 TIMBER PINES OF THE SOUTHERN UNITED STATES.

is mucl modified in shape; becomes clongated, often interrupted, aud ¢ straggly.” 1In geueral, the
identification is not difficult where it involves merely a separation of this pine from its eommon
associates,

BOTANICAL DESCRIPTION,

Botanically, the Pond Pine is deseribed by Mr. Sudworth as follows:

Leaves three in & sheath aud commonly Gf to 74 (exceptionally ¥ to 10) inches long. Cones
very persistent, often remaining on the branches four to six or more years, Fresh, matnre ones
are a rich russet-brown, but with exposure they become ashy gray. Many cones rewaiun
permanently closed (serotinons) after maturing, wbile others open freely. Closed cones ovate or
sometimes rather sharply couical, 2 to 3 inehes long and 1% to 13 incbes in diameter.  Open cvones
with strongly reflexed secale and very characteristie in their low, Lroadly pyramidal outline, the
breadth of the eono usually equaling (sometimes exeeeding) the beight. Seceds small, with a
narrow, tawny wing (about 2 ineh wide and three-fourths to seven-eighths of an ineh long);
black or blaek-browu, with rougb aud turbercled sarfaece, and two to three indistinet longitudina)
ridges.

PROGRESS OF DEVELOPMENT.

In its manner of growth the Pond Piuc resembles Loblolly in every respect. Like that
species, it is quite bushy when young; shoots np rapidly; makes fine poles; elears itself well if
erowded; forms an ample, usnally elongated crown of medinm size; and branches with numerous
rather fine twigs. Iven when stunted it rarely takes ou the flat-topped form so otten met in
serubby Lougleaf woods.

The following examples illustrate its rate of growth:

An abandoned field in Georgetown County, 8. C., a few miles from the salt marshes, was
eovered with Loblolly and Pond Pine. Both grew with equal thrift, but on acconnt of too open
a stand formned rather large-crowned, short bodied timber. The best tree ot Pond 1’ine measured
28 and 3 inches diameter ou the stnmp 2 feet from the ground aud had 62 rings, indicating for
this tree an age of only about sixty-five years, Most of the trees measured over 12, more than
half ot them over 15 inehes diameter, while their ages were geuerally under sixty years. Iu
Bertie Comnty, N. (., numerous trees were observed ono hundred and twenty-five to one hundred
and fifty years old, 20 to 30 inches diameter, and 90 to 110 feet high, furnishing three to fonr logs
per trec,

In keepiug with this rapid growth, the sapwood is wide and, as in Loblolly of the same
loealities, forms usually over 60 per cent of the volume of the merchantable logs. This accouuts
for the fact that, outside of North Carolina and a few places of South Carolina where this tree is
eut into boards, the wood of Pond Pine shares the general prejudiee against “Sap Pine,” commou
throughout tho lower South.

T’ond Pine is often elaimed to be more defeetive than Loblolly; bnt as far as this could be
ascertained tlhe difference is uot great, and compared with White Pine, for instanee, hoth must be
pronounced very sound timber,

The Pond V’ine reproduces itself quite readily and, like Lohlolly, eagerly seizes on abandoned
fields, wherever sufficient soil moisture exists. Though tle older trees are commouly loaded with
eones and thereby make the impression of lusuriant seed produetiou, it is doubtful it this piue
equals Loblolly in this respect. As far as observed the youug trees are slower to bear, and entire
groves of saplings 10 to 15 feet high are often withont fruit.

In this eonueetion it is of interest that this pino not ouly souds out vigorous and persistent
shoots from the older parts of its trunk whilo standing, but that even logs it left ou the grouud
eontinne to sprout, 5 to 10 shoots often breaking through the bark on a space of a few square
inches, and still more that the stumps of small trees (1 to 2 inehes dianmeter), whether cnt or
burned, send out 20 to 30 vigarons shoots during one season. Generally one or two of these take
the lead and the rest die off, Whether these surviving shoots ever grow into trees of any size is
not knowu, the tallest trees of which this origiu vould bLe elearly demoustrated being only about
15 feet high.
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Tn its =tation or habitat the Pond Pine is at present linnted to the low, weot, sandy Hats; it is
not met on dry, swndy, rolling pine lands, nor does it, like Loblolly, tuke to thevich river bottoms
and hammoceks or the fertile red-clay Iands,  Its nmne is misleading, in so far as it does not, like
the Cuban Piue, go right into the water or pounds. On constantly overtlowed traets, like the
Oketinokee, or the mterior of ¢y press ponds, the Pond Pine is not fonnd.  As ty its associations, the
Pond ine is gquite independent.  Generally it ocenrs only with other pines, particularly Loblolly
in the northern part of its range and Cuban Pine farther south; bnt, as stated before, it is fonnd
with Longleaf on the vast flats of southern North Carolina and also mixed with hard woods, as in
castern North Caroling, 1t is varvely alone and uo large torests of Pond IMue seem to oecur. In
Georain and eastern Florida it 1s the common associate of Cnban Pme, where this latter forms the
warrow fringe of river swamps and hamiocks, separating often by only a few rods the Longleaf
trom the eypress an:d hard woods ol these tracts,

ECONOMIC IMPOR'TANCE,

1n former yvears this tree, like Loblolly and Shortleaf, wus not bled for turpentine, but of late
the searcity of Longleat Pine has indnoced the people of South Carolnra and other States to extend
their operations even to these less-remnnerative species.  The yield from Pond Pine is fair both
ingnantity and quality. but reqnires more labor, the * streal * or wonnd requiring renewal at least
twice a week,  Operators claimn that the tree does not bleed as long dnving the same season as
the Longleaf, nor does it viudure the operation for as many seasous.  On this latter point, however,
observations are as yvet not suflicient to warraut genervalizations. With its ready reproduetion,
rapid growth into good Ininber size trees, aud its ability toocenpy poorly drained, otherwise almost
valneless lands, the Pond Pine deserves attention in all future forest operations of its region.
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