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LETTER OF TRANSMITTAL. 


U. S. 	DEPARTMENT OF AGRICULTURE, 

DIVISIO~ OF FORESTRY, 

Washington, D. 0 ., llfm·ch 15, 1898. 

SIR: I have the honor to submit herewith for publication a monograph on the White Pine of 
the Northern United States. 

The first draft of this monograph, like the one on ''The Timber Pines of the Southern United 
States" (Bulletin No.13, Division of Forestry), by Dr. Charles Mohr, was prepared more than ten 
years ago by Prof. V. M. Spalding, of Ann Arbor, Mich.; but it was then found that much informa
tion of practical value was still lacking, and hence publication was delayed until the deficiencies 
could be supplied. Professor Spalding, after having made several revisions, under the pressure 
of other work bad to abandon the idea of amplifying and perfecting the monograph itself, and 
this was left to the unflersigned, with the collaboration of the staff of the Division of Forestry. 

The undersigned is responsible not only for the plan of the work, but especially for the 
portions referring to forest conditions, forestal treatment, and for the discussion on the rate of 
growth, to which Mr. Mlodziansky also contributed. 

Mr. Filibert Roth, of the Division, besides furnishing the study on the wood of the species, 
has also contributed the portions on the history of the lumbering operations, while the discussion 
on the injurious insects is by Mr. F. H. Chittenden, of the Division of Entomology. 

A very comprehensive investigation into the rate of growth of the White Pine ltas been 
carried on since 1892 as opportunity afl'orded and funds permitted. 'fhe results of this investiga
tion, comprising the analysis of over seven hundred trees, in the form of tables and notes, will be 
found in the Appendix. The measurements in the field were mainly executed by Mr. Austin Cary, 
of Bangor, Me., and by Mr. A. K. Mlodziausky, of the Division. The latter also performed the 
calculations and tabulations in the Division, and in this work developed a short and satisfactory 
method of tabulating, analyzing, and using the large mass of data readily for the purpose of 
summarizing, averaging, and generalization. This method is described in Bulletin No. 20, 
Division of Forestry. 

The situation regarding White-Pine supplies has materially changed since this monograph 
was first conceived, so that it might almost be charged that this publication comes too late. This 
would be a misconception both as to the situation and the objects of the monograph. No 
information of any kind could have arrested the decimation of our White-Pine supplies, which 
proceeds through the momentum of economic laws; and even now, when it is well known that a 
few years will see 	their exhaustion, no change in the methods of milling with a view to length
ening the supplies is contemplated by the manufacturer, who is only concerned in keeping l1is 
mill running. The manufacturer is a harvester, not a forest grower. 

The object of this monograph is to lay the basis for an intelligent recuperation of the virgin 
growth by the forest grower of the future, work which will surely be begun presently, but which 
would not have been undertaken ten years ago. 

In the preparation of this monograph use bas been made of all available sources of informa
tion. Acknowledgments are due to a large number of correspondents, named in the proper 
connection, who have rendered valuable aid by contributing notes on distribution or have assisted 
in other ways. 
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4 LETTER OF TRANSMITTAL. 

The botanical illustrations showing external characters are by Mr. George B. Sudworth; those 
of the anatomy of the wood are by Mr. N. B. Pierce and Mr. Filibert Roth, and those of parasitic 
organisms and disease conditions are from Hartig's "Lebrbnch der Baumkrankbei ten" and 
"Zersetzungserscheinungen des Holzes." The illustrations accompanying the section on injurious 

. insects were furnished by the Division of Entomology. The map of distribution was prepared in 
the Division of Forestry. 

The monograph is believed to be just in time for the use for which it is intended, namely, to 
prepare for the application of sylviculture to the remnant of our pineries. 

Respectfully, 
B. E . FERNOW' 

Chief of Division. 
Hon. JAMES WILSON, 

Secretary of Agricultm·e. 
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THE WHITE PINE. 
(PINUS STROBUS Linnoous.) 

SYNONYMS. 

Pinus st1·obus Linnams, Spec. Pl. eel. 1, 1001 (1731). 
Pinus temtifolia Salisbury, Prodr. 399 (1796). 

LOCAL OR CO~IMON NAMES. 

·white Pine (Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, 
Pennsylvania, Delaware, Virginia, \Vest Virginia, North Carolina, Georgia, Indiana, Illinois, 
Wisconsin, Michigan, Minnesota, Ohio, Ontario, Nebraska). 

Weymouth Pine (Massachusetts, South Carolina, European literature). 
Soft Pine (Pennsylvania) . 
Northern Pine (South Carolina). 
Spruce Pine (Tennessee). 
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THE WHITE PINE. 

INTRODUCTION. 

For two centuries and a half the White Pine has been universally employed for purposes of 
construction in the Northern United States. Its abundance and the combination of. qualities 
which adapts it to au almost unlimited. number of uses have made it the most important and the 
most highly prized of all the t imber trees of the region to which it is indigenous. In several of 
the Northern States it has been a more constant source of wealth and bas yielded larger returns 
than any other single product. Thus, for instance, in 1879, a fair year for comparison, the natural 
products of the State of Michigan were estimated by Governor Jerome as follows: 1 

Agricultural products . . . . . . . .. .. . .. .. . . .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . $88, 500, 000 
Timber.......... . ............................ .. .. .. . . .. . . . .. . .. . . . . . . . . . . .. .. .. . . 60,000,000 
Copper ..... ....... .................. ...... .. ......... .. ....... .'.... .. . .. . . .. . .. .. 8, 000, 000 
Iron ....................................... : . .. . .. .. .. .. . . .. . .. . . . . . .. . . . .. . .. .. .. 10, 000, 000 
Salt.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2, 000, 000 
Fish . .. . .. .. .. .. .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. . .. .. . 1, 000, 000 

According to this estimate the value of the timber products, chiefly White Pine, was at that 
time, in round numbers, six times that of the iron, seven and one-half times that of the copper, 
and thirty times that of the salt product of the State, and amounted to about 3.> per cent of .all the 
products of the State combined; and if the value of the entire White Pine product of the present 
year (1898), some 7 billion to 8 billion feet B. M., be taken into consideration, it will exceed in 
value at first points of production the entire gold and silver output of the country, which is not 
much less than $100,000,000. 

Commercial interests of great magnitude, dependent upon the hanuling and transportation of 
the White Pine product, have been built up in Chicago and other northern cities, and the diminu
tion or failure of the supply must inevitably result in the transfer of the capital thus employed to 
other purposes or to other centers of distribution. In fact, such changes have already been and 
are now being ruatle with great rapidity, and much of the capital formerly invested in the pine 
lands and mills of the northern lake region has been transferred to tho'se of the Gulf States and 
the Pacific coast. 

A multitude of industries is dependent upon a continued and large production of pine lumber, 
and its failure, though perhaps not threatening such a collapse of business interests as alarmists 
have pictured, will nevertheless involve serious if not disastrous consequences to the communities 
relying upon its continuance. The maiutenauce of an adequate future supply, especially in view 
of the well-known Jact that the existing forests of White Pine can last but a few years longer, at 
most, is therefore a matter of great economical importance and can not receive too prompt 
attention. 

GEOGRAPHICAL DISTRIBUTION. 

The White Pine is a tree mainly of northern distribution, although it occurs along the 
mountain ranges as far south as northern Georgia. It occupies in this distribution the Boreal 
and Transition life zones, as defined by Dr. C. Hart Merriam. 

1 :Michigan and its Resources, Lansing, 1881. 
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12 THE WHITE P INE. 

The botan!cal range of the White Pine maybe circumscribed as follows: From Newfoundland 
and the Atlantic coast north of the Gulf of St. Lawrence its northern limit runs in a wavy 
line between the forty-ninth and fifty-first degree of latitude, its most northern extension occur
ring near its western limit, when, skirting the southeastern end of Lake Winnipeg, it turns 
southward, following more or less closely the ninety-sixth meridian of longitude, and in a 
southeastern direction the line which demarcates the boundary between forest and prairie to the 
Cedar River at tile Iowa line, and along the Mississippi River, crossing it near Rock River, when, 
following this river for some time, it takes an easterly course to the head of Lake Michigan, then 
in a northeasterly direction throug·h Michigan to the shores of Lake St. Clair and across Ontario, 
skirting the southern shores of Lake Erie in the two most northeasterly counties of Ohio, then 
turns southward through the eastern counties of that State, and following into West Virginia 
near the 1,000-foot contour line along the foothills of the Alleghenies through Kentucky and 
'Tennessee, gradually withdrawing to higher elevations (1,200 feet) into northeastern Georgia; the 
line then returning northward along the ea~tern slope and crossing upper Delaware, reaches the 
Atlantie coast in southern New Jersey. 

The distribution of commercially valuable timber is, to be sure, very different and much 
more coufined. The northern parts of Minnesota, Wiscousiu, and Michigan contained probably 
the largest amount of White Pine, the broad belt of commercial pine of these States continuing 
eastward through Ontario, northern New York, and the northern New England States to New 
Brunswick and Newfoundland, and following the New England coast, while the higher elevations 
of the New England States showed preponderantly spruce with pine intermixed. The northern 
counties of western Pennsylvania also contained a large amount of White Pine timber mixed with 
Hemlock and hardwoods. 'l'he character of this distribution is exhibited by general outlines 
and shadings on the accompauyilig map (Pl. I). The extreme limits of its sporadic occurrence 
can not be fixed with absolute precision, and from the nature of the case must remain more or less 
indefinite. Similarly, the limits of greater or less development can only be approximately stated. 

The occurrence of the White Pine was generally as a component of the mixed hardwood 
forest of the Atlantic, even in the best developed portions of its range, aud under such condi
tions, that is, in mixture with other species, it seems to attain its most perfect development. 

The finest specimens of the highly esteemed "Cork Pine" of Michigan grew among bard
woods on a better quality of soils than those which produced less valued grades. On the lighter 
sands true pinery (pure or nearly pure growth of White Pine) occurs. Here its admixtures are 
most frequently of Red Pine (Pintts resinosct) and in its northern limits of Jack Pine (Pinus divar
iccttct), while on the better and cooler situations it accompanies the spruces (Picea maricma and 
P. canadensis) with Balsam Fir (Abies balsctmea) antl Hemlock (Tsuga canadensis). 

CHARACTER OF DISTRIBUTION, BY REGIONS. 

The character of the occurrence of the White Pine in the forest within its field of distribution 
will readily appear from the descriptions in the tables of acre yield iu the Appendix. 

In 1lfaine, tbe lower altitudes, along· the coast aud some of the river valleys, contained in their 
hardwood forests the White Pine in fine development, which gave to that State its cognomen of 
the" Pine Tree State." Reports of trees Gto 7 feet and over in diameter and up to 250 feet in height 
testify to the capacity of the species in this region. The original stand of this pine in the State is 
practically entirely removed, while the young growth furnishes now again small quautities of 
logging material. The higher altitudes, with their slate and granite soils, are stocked entirely with 
the spruce and hardwood forest in which the pine occurs only as a scattering mixture and of 
inferior development. 

This same manner of distl'ibution applies more or less to New Hampshire and northern Neto 
York. In the Adirondacks the pine, now almost entirely removed, fringes with the Spruce and 
Balsam Fir the many lakes and water courses and keeps to the lower altitudes; mixed iu with the 
Maples, Birches, Beech, and Spruce, it towers 50 to 60 feet above the general level of the woods, 
with diameters of 30 to 40 inches. Its repro!luction under the shade of its competitors, however, 
is prevented, young pine being rarely seeu except on old abandoned openings in the forest. (See 
Pl. II.) 



Bu lletin No. 22, Div. of F orestry, U.S. Dept. of Agricu lture. PLATE II . 

FIG. 1.- WHIT E PINE MIXED WITH H ARDWOODS IN CENTRAL N EW YORK . 

FIG . 2. - 0LO WHITE PIN E T REE IN MIXED F oREST (Y OU NG PIN E IN T H E F CREGROU ND) IN N EW Y ORK STATE. 
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In western New Yorlc tlle White Pine was once quite abundant as a concomitant of the hard
wood forest. Young growth is now creeping into every wood lot, while in Pennsylvanic~ the White 
Pine occurred undoubtedly in the lower eastern counties in commercial"quantities as well as in the 
adjoining counties of New Jersey, where it begins to be a tree of the mountains, the higher slopes, 
ridgeR, and tops becoming its favorite habitat. It is here largely associated with llemlock, which 
often becomes the preponderant tree. Pure pine growth is rare, but the mixed hardwood forest is 
seldom without an admixture of White Pine to the extent, as a rule, of about 30 per cent numeri
cally, the soils within the range of its occurrence being seeming·ly everywhere quite favorable to 
its growth. 

Besides the Hemlock, the coniferous species with which it is found associated are Pitch Pine 
(Pin1ts 1·igida) and Spruce, while Red Pine (Pinus resinosa), the most successful rival of the White 
Pine in the lake region, is here rarely met, and then only in single individuals. The hard woods 
most frequently represeut£;d are Maple, Beech, and Birch, more rarely Oak and Chestnut, with 
Bas!:<wood, Cucumber, Hickory, Cherry, etc., interspersed in single individuals. 

The best development of the White Pine is usually found alon g the water courses. Thus, in 
Pennsylvania, in Luzerne County the White Pine is situated along Bear Creek and its tributaries; 
in Clinton County the pine is found on both branches of Hyner Run and along Youngwomans 
Creek; in Clearfield County there were 20,000 acres along Sandy Creek and its tributaries heavily 
timbered with White Pine, of which about 2,000 acres of primeval timber are left, which would 
cut about 100 million feet B. M. of White Pine. In Jefferson County a tract of Ilemlock and 
White Pine forest of about 90 square miles, known as the Hay's tract, is traversed by the North 
Fork and its tributaries. In Forest County the areas heavily covered with pine were situated 
along llickory and Tionesta creeks. There is as yet standing· over 100 million feet B. M . of White 
Pine along Hickory Creek and its tributaries. 

The heavy cut of pine in Elk County came from Medix Run, Dents Run, and their tributaries. 
The courses of the streams follow the trend of the ridges, the substrata of which are usually of a 
porous nature, consisting in most cases of slate or laminated shale, a soil very favorable to pine 
situated ou moderately elevated grounds and slopes along the hollows and gorges, which, on 
account of the pervious substratum, offer most satisfactory soil-moisture conditions. 

From New Jersey the White Pine has practically vaniRhed long ago as a factor in lumber 
production, and almost as a tree of common occurrence. 

With the extension of the distribution southward, the White Pine becomes less frequent and. 
of iuferior development; the climate forces it to higher and higher altitudes. It occurs in quantity 
only in islands or in small bodies on the crests aud along the slopes of the AlleghenieR, both east 
and west, usually accompanying water courses in broader or narrower belts. 

Regarding the manner of occurrence of the White Pine in these southern regions, the remarks 
of Mr. W. W. Ashe on the distribution in North Carolina (B ulletin No.6, North Carolina geological 
survey, 1898) are more or less applicable: 

The woodland in which ·white Pine is the dominant coniferous tree is not extens ive, but lies in isolated, small 
bodies along the crest and southern and eastern slopes of the Blue Ridge, or on the low hills on the west, ~ • ~ 

extensive forests seldom being found above the higher limit (3,000 feet in Macon ancl Jackson counties), or perfect 
individual development attained bt-low the lower (2,800 feet). In a few places on the southern slope of the Blue 
Ridge ~ • ~ the White Pine is as;ociated with Yellow Pines as well as with deciduous trees, but the trees are 
generally short-boled, and neither so l arge nor tall as those growing at a higher elevation to the west of this range. 
Single specimens or smail groups of tree~:~ are locally dispersed in the broad-leaf forests throughout the mountain 
counties between the liruits of altitude given above. 

It appt~ars from these statements that in these latitudes below the 2,000-foot level this pine 
can hardly be expected to be of commercial or forestal value for the future . 

The area of greatest quantitative development is found around the Great Lakes and in the 
basin of the St. Lawrence and its tributaries, iu the very places most perfectly adapted to its 
ready and economical exploitation and easy shipmeut to markets, the large number of streams 
that are capable of canying logs, the accessibility of natural ports of distribution, and favorable 
climatic conditions inviting the logger and lumberman. Michigan, Wisconsin, and Minnesota 
have thus become known as the great lumber region of the Uuited States. 
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In Michigan the distribution of the species is entirely controlled by the character of the soil, 
all sandy areas being pinery proper, with large areas of pure growth of several square· miles in 
extent containing only White Pine. Occasionally, and especially on the driest and poorest sandy 
gravels, the Red Pine (Pinus resinosa) associates and sometimes predominates, the White Pine 
not representing more than 10 to 20 per cent of the number of trees. In the northern regions 

.Jack Pine (Pinus divm·icatct) takes the place of the Red Pine. 
The typical pine forest on fresh sandy soils consists of White Pine (45 to 55 per cent of the 

dominant growth) mixed with Red Pine (25 to 45 per cent) with scattering Hemlock (10 to 15 per 
cent) and occasional Fir and hardwoods. The undergrowth, usually moderately dense, consists 
mainly of small Hemlock, Fir, and young hardwoods. 

On moister sand with loam or clay subsoil Hemlock and hardwoods replace the pines, the 
Red Pine vanishing entirely and the White Pine occurring only in large isolated individuals. Into 
wet. or swampy places the White Pine also penetrates in single individuals among Arborvitre, 
Hackm.ttack, and Spruce. 

As the loam !n the composition of the soil increases, the hardwoods increase numerically, the 
White Pine occutlring only in single individuals and groups, and Red Pine and Hemlock only 
occasionally. Finally, the heavy clay soils toward the southern range of the species give absolute 
preponderance or exclusive possession to the hardwoods, mainly Sugar Maple, Yellow Birch, and 
Beech, although occasionally White Pine appears scattered, or even in smaller or larger groups. 

Lumbering of White Pine in Michigan began about 1835, and was at its best in 1883, but now 
the virgin pine is nearly cut out. Reproduction is satisfactory on the sandy areas wherever fires 
are kept out, which is rare; on the clay·loam areas reproduction under the shade of the hardwoods 
is practically impossible. 

In Wisconsin the same dependence on soil conditions in the distribution of the species prevails 
as in Michigan. The accompanying map of the forest areas of Wisconsin, taken from Bulletin No. 
16, of the Division of Forestry, will serve to give an icea of the manner in which this distribution 
appears within the belt of best development. (See Pl. IlL) From this map it will be seen that 
the rlistribntion is to the largest extent dependent on soil conditions, the sandy soils representing 
the pinery areas, iu which merchantable hardwoods and Hemlocks are wanting; the loam and clay 
areas are stocked with the hardwood forest, in which both Hemlock and Pine occur scattering or 
in isolated groves, represented almost entirely by mature old timber. Saplings, bushy young 
.trees, and seedlings are comparatively scarce, an active reproduction of the pine evidently not 
going on. This condition is found especially on the heaviest soils, where the hardwoods crowd out 
the pine, while on tlle sandy or gravelly soils the pine holds its own and forms a fair proportion of 
the sapling timber. In the true pinery of the sandy soils the hardwoods are scantily represented 
by small White Birch, Aspen, and Maple. Tile Hemlock is entirely wanting. On the barrens 
proper the White Pine is replaced by Jack Piue and Red Pine, one, or both together, forming 
forests of considerable extent, usually with hardly a1iy undergrowth or admixture save some· 
scattering Scrub Oak. 

In Jllinnesota climatic conditions again begin to assert themselves in influencing the distribu
tion of the White Pine. 

The conifers become preponderant over the hardwoods everywhere. Pines, both Red and 
White, together with Tamarack (La1·ix laricina ) and .Arborvitre (Cedar-Thtr.ja occidentalis ) and 
some admixture of Spruce occupy those sites, both swamp and dry lands, which elsewhere would 
be occupied by hardwoods. With this change in composition goes a decrease in development; 
the sizes both in diameter and height are reduced. 

It is an interesting fact that both in Vi' isconsin and Minnesota the pine area does not, as in 
the eastern field of distributio11, gradually fade out toward the prairie, but the true pine woods 
cease abruptly within 30 or 40 miles at most from the demarcation line 0f the prairie, leaving the 
intervening ground to Birch and .Aspen or Scrubby Oak and Jack Pine openings. 

In the Canadian extension of the species pure pinery IS very rare. The great bulk of the 
most productive pine country lies northward and ''estward from the mouth of the Ottawa River 
to Georgian Bay in mixed growth, which consists mainly of hardwoods, with Hemlock, Spruce, 
.Arborvitre (Cedar), and Balsam, while the lower tiers of Ontario are of the same character of 
hardwoods, with little scattering pine, as in southern Michigan. The eastern extension of the 
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15 NOTES ON GENERAL DISTRIBUTION. 

field of commercial pine in Canada followed mainly the St. Lawrence River as far as Quebec. On 
-ewfoundland the species is indigenous to nearly the whole of the island, and in some parts pro

duces considerable quantities of merchantable timber. At its northwestern limit the forest fades 
out into prairie, the White Pine gradually disappearing, while at the northern limit the change 
is into Spruce forest. 

NOTES ON GENERAL DISTRIBUTION. 

Dr. N. L. Brittvn, for some years connected with the geological survey of New Jersey, writes of the occ urrence 
of White Pine iu that State as followH: · 

Pine Brook Station and sparingly northward along the Southern Railroad of New Jersey (B ritton ); sparingly 
3 miles south of Woodbury, Gloucester Conuty (Canby), and frequ ent in the middle and northern portions of the 
l::ltate. There are no ·white Pine forests in New Jersey, and the largest grove known to me is of hut a few acres in 
extent. It evidently prefers a heav1 er soil than does P. ?'i{Jida, which forms the forestR of the pine barrens. On 
Staten I sland, New York , there are a few scattered trees of P. st1'obu&. 

Mr. 'William M. Canby, of Wilmington, Del., reports the existence of a grove of ·white Pine trees in upper 
Delaware, ancl Mr. Thomas Meehan, of Germantown, Pa., states that 'White Pine grows (or did recently) at the 
Soapstone quarry, on the east side of the Schuylkill, some 8 or 10 miles above Philadelphia. Mr. Canby adds: "It 
is a ' very difficult thing to define the limit of a species that is being so rapidly destroyed, and doubtless the southern 
line is being rapidly effaced. " 

Prof. Lester F. Ward, of ·washington, D. C., is of the opinion that Pinus strobus is not indigenous around 
Washing ton, and that the few trees met with in wild situations in its vicinity grew from ~eeds blown from planted 
trees. He has never met it in his uotanical excursions into southeastern Maryland and Virginia. · 

Mr. F. E. Boynton writes from Highlands, N.C.: 

I have seen some very fin e specimens growing in Pick ens and Oconee counties, S.C., but I have never seen it in 
this part of the country except in high altitudes, say from 2,500 to 3,000 feet usually. I have never seen or heard of 
its forming forests here. I have seen groves of a few acres wh ere it might ue said to 1n·edominate. As a rule, it is 
found scattered among other forest trees. It nearly always grows in or quite near Rhododendron and Mountain 
Laurel thickets, which indicate a moist soil. It often grows to be a very large tree here I measured a log in the 
mill ynnlnear hero last night th at was 3i inches throngh. Considerable lumber is cut from White Pine in this 
mouutain region, bnt, as a rule, the lumber is of inferior quality, being very knotty and often shaky. Cultivated 
specimens thrive and grow very fast. It is usually founclmost common on southern exposures. Th e rock formation 
is granite, and soil usually a sandy or gravelly loam wherever I h ::we observed the White Pine in this region. 

The following has been furnished by Prof. Vv. R. Lazenby, of the State agricultural experiment station at 
Columuus, Ohio: 

From all the data in my possession, I shonhl say that \Vhite Pine is rarely met with in Ohio outside the borders 
of two of onr northeastern counties, viz, Ashtabula ancl Lake. Occasionally a sporadic patch has been noted along 
the banks of streams in some oftLe eastern conuties. I have never heard of its spontaneous occurrence anywhere 
throughout the central or southern portions of the State. It appears to thrive well here at Colu111bus and snlnnits 
kindly to cban:re of soil. Wherever I !Jave seen it in Ohio und er artificial cnltivatiou it has })resented a thrifty 
appearance, although the young plants do not make a very r apid growth for the first few years. 

Concerning tl1 e occurrence of White Pine near the bead of Lake Michigan, Prof. E. J. Hill, of Normal Park, Ill., 
writes: 

It begfns at Whiting Station, on the Mi ch igan Southern Railroad, anll extends eastward to Michigan City. I 
came across a clump of \\'hite Pine once, a bout a mile north of Otis, where the Michigan Southern Railroacl crosses 
the Kew Albany road. - ~ • Yon would !Je prPtty s,tfe in taking the Calumet River as the southern uonndary.
* * • I do not !wow of a single native tree in Cook County, Ill. 

Mr. M.S. Bebb, of Hockford, Ill., communicates th e followin g concerning the occurrence of " ' hite Pine in the 
northern portion of that State: 

In a few localities on Kents Creek and Rays Creek, in Winnebago County, and giving the name to Pine Creek 
in Ogle, the county i111mediately north of this, the White Pine is certainly indigenous, uut occurring only as a 
sparse growth, cresting precipitous banks, where it seems to have found a favorable environment. 

'fo this Mr. S. B. \Vndsworth, of Oregon, Ill., adds: 

The White Pine. in Ogle County grows in some cases to a height of 40 or 50 feet. * Nearly all the small 
streams in Pine Rock township have some pines near the mouths of the streams if there arc any rocl<s along the 
uanl<s. • • • The \Vhi te Pine prefers the St. Peters sandstone, uut in some cases grows ou liu1estoue rucks. 

Mr. R. \Villiams, of Streator, Ill., says: 

·white Pine is without doubt a natb7 e of La Salle County. It occurs on the Vermiliou and its little tributaries 
wherever there is an exposure of carboniferous sand ·tone, aucl more frequently is seen close to the edg-e of the 
highest bluffs, where the soil is largPly composed of the dis integrated rock. To find one beyond the influence of 
the sand rock would be almost phenomenal. The number hi very small and their s ituation does not permit them to 
attain much size. I think that 40 feet is about the linnt of height. Small t.brifty plants from one to a few feet in 
height occnr here and there, and are sometimes transplanted to the prairi e soil, where they make a vigorous growth, 
outstripping Norway Spruce, Scotch and Austrian Pine, Hemlock, atl(l White Cedar. Pines planted here in 1854 or 
1855 are now (1886) about 40 feet high. 

The limiting line of the White Pine beyond the Mississippi northwestward is traced substantially as indicated 
by Mr. Warren Upham in the Geological anu Natural History Survey of Minnesota. l\Ir. Upham sends the following: 

The \Yhite Pine, wherever I have seen it m New Hampshire and other parts of New England and in the North
west, prefers somewhat clayey land. lt does not thrive on wholly sandy plains ("modified drift " of glacialists), 
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which are denominated "pine barrens," the congenial dwelling place in the East for the Pitch Pine (P. rigida), and 
in the Northwest for the Banksian or Jack Pine (P. diral"icata); nor does the White Pine in either r egion grow 
plentifully and of largest size on ver.\' clayey land, which is the favorite location for Maples, Basswood, Elms, and 
other deciduous trees. The 'Vhite Pine in this matter of its choice of soil follows the injunction , .Medio tutissi1mta 
ibis. Tile Red Pine (P. !'eBinosa), so far as I have observed, can thrive better on the very eandy plains and "bar
rens" than the White Pine, being intermediate in this between t he White Pine and the Pitch and Jack pines. 

Prof. T. H. Macbride, of the State University of Iowa, says : 

I h ave collected ·white Pine in the following counties in this State: Mitchell, Howard, Winneshiek, Allamakee, 
Clayton, Dubuque, Delaware, Jackson, anti Muscatine. It is, by others, reported from Scott. It ought to be found 
also in Fayette, but I have never run across it there. 

[This would confi ne the 'White Pine in Iowa to the counties bordering t he Mississippi River aud the Minnesota 
State line as far west as the Ceilar River Valley.] 

CONCLUSIONS REGARDING NATURAL DISTRIBUTION. 

The leading conclusions to be drawn from what bas been stated regarding the natural distri
bution of White Pine seem to be the following: 

(1) Leaving out of consideration all the outlying portions of the region under discussion, t~ere 
is left an area of not less than 400,000 square miles in the United States and Dominion of Canada 
within which the White Pine is in its home and surrounded by the conditions of its own choice, 
throughout which its successful cultivation is fully assured. 

(2) A much larger territory than this is included within the limits of extreme distribution as 
defined above, and there is abundant evidence to show that over nearly the whole of this wide 
area, and in some directions far beyond it, this species makes under cultivation a healthy a.nd 
rapid growth. There is apparently no species of equal value indigenous to eastern North 
America that is at the same time adapted to so wide an area. 

(3) The habits of this species near the western limit of its natural occurrence, as well as 
experimental planting, indicate plainly that its successful growth can not be depended upon much 
beyond this limit. 

THE WHITE PINE LUMBER INDUSTRY. 

No species of American timber has been so much used for lumber as the White Pine, and 
the development of the lumber industry in this country is coincident with the exploitation of the 
White Pine forests. 

The commercial use of White Pine began with the :first settlement of New England. The :first 
sawmills were established in the seventeenth century, and numerous small sawmills, which were 
usually an attachment of the neighborhood gristmill, were iu operation early in the eighteenth 
century. Timber was exchanged for merchandise, and the collections thus made were floated to 
ports of shipment, whence they were exported. This primitive industry, confined largely to White 
Pine, was continued well into the third decade of the present century. In 1850, J. S. Springer, of 
Maine, wrote: ''Thirty years ago it was unnecessary to Seftrch for a locality for a lumber camp on 
the Penobscot, for a man could step from his house to his day's work, tbe pine, that forest king, 
abounding on every side. Fifty years hence the vast piue forests through which tbe Penobscot 
flows will be on the eve of destruction." This prophecy has long since been verified, for the Spruce 
has practically taken the place of the White Pine in the lumber outpnt of Maine. 

This early trade in ·white Pine, though involving small capital and limited operations on the 
part of each dealer, was by no means unimportant in the aggregate, lumber being a leading 
industry in New England from the first. The Bangor Weekly Register of March 2, 1816, noted 
that between 300 and 400 sleigh loads oflumber, etc., came into Belfast in oue day. The Gazette 
of July 10, 1822, says that 136,086 feet of lumber and 35,000 shingles were hauled in on one Saturday 
by teams. In 1825 twenty-five vessels were engaged in the lumber trade from Bangor to the West 
Indies. The mills of those days were all small affairs, generally single-sash saws, driven by water 
power, with a capacity of 1,000 to 3,000 feet per day. About 1830 the construction of larger mills 
began, and in 1890 a capital of nearly $12,000,000 was invested in the sawmilling industry in the 
State of Maine alone. 

In general, it may be said that the White Pine of New England was cut by numerous small 
concerns, and that the bulk of the supplies was eut before modern sawmilling began. 
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Although the great forests of White Pine in Maine have disappeared, a small amount of this 
material is :still cut in the State every year, so that since 1881, on the Penobscot, for instance, out 
of a total cut of about 150 million feet per yeat· between 24 and 30 million feet have been pine, the 
pine thus generally forming 15 to 20 per cent of tlle entire output. 

In Pennsylvania the exploitation of White Pine likewise began quite early. Pittsburg 
fumished pine lumber to points along the Ohio and even to St. Louis, Mo. As late as 1850 
Philadelphia received its 150 million feet of lumber, largely White Pine, from the State, importing 
but very little from New England and the South. At Williamsport, the center of White Pine 
lumbering in Pennsylvania, the first large mills were erected about 1838, and the bulk of the pine 
was cut prior to 1870. 

In the forties the White Pine product marketed at ·williamsport excelled in quantity all other 
points of production. The highest production was reached in 1873, with nearly 300 million feet 
B. M. in logs boomed, which in 1803 llad sunk to a little over one-tenth of that amount. While 
in 1873 the amount of timber standing was estimated as 3,300 million feet B. M., in 1896 the State 
commissioner of forests places the remainder at 500 million feet B. M. 

The only uncut White Pine forests of Pennsylvania now standing are isolated bodies in the 
more inaccessible parts of Clearfield, Lycoming, and Tioga counties. 

In the State of New York, too, which in the Adirondacks and in the western counties con
tained considerable quantities of White Pine, the species is largely cut out. Hardly more than 5 
per cent of the cut is now of White Pine, the output from the Adirondack mills being in the 
neighborhood of 25 milliou feet B. l\I. 

The exploitation of White Pine in the Lake region began during the thirties, when small 
mills were erected at various points, both in ::'llichigan and Wisconsin. The first steam sawmill at 
Saginaw was built in 183±, and the first mill at Alpena was built two years later. Nevertheless 
the lnmbm· industry of both Michigan and Wisconsin remained insignificant untH toward the close 
of the fifties, -when most of the present sites of manufactllre had been established. Ten years 
later (1R70) the annual cut of White Pine in Michigan and Wisconsin amounted to nearly 4 billion 
feet; Minnesota had scarcely begun to contribute to the output; and in the marketing the rail
way was fast displacing the older method of raftiug. The progress of lumbering is well illus
trated in the following figures from the Northwestern Lumberman, representing the annual cut of 
lumber alone from 1873 to 1897: 

.dnnnal cnt of lnntber (exclusive of shingles and laths) of the thTee Lake States, .Michigan, Wisconsin, 
and .Minnesota, 1873-1897. 

Feet B. M. Feet B. M. 
1873 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 993, 780, 000 1886 . . . . . . . . • . . . . . . . . . . . . . . . • .. 7, 425, 368, 443 
1874 ........................... 3, 751, 306, 000 1887 ........................... 7, 757, 916, 784 
1875 . . . . . . . . . . . . . . . . . . . ... . . . . . . 3, 968, 553, 000 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 388, 716, 460 
1876 ........................... 3, 879, 0-16, 000 1889 .....•..... .... .. .......•.. 8, 305, 833, 277 
1877 . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 595, 333, 496 1890 . . . . . . . . . . . . • . . . . . . . . . . . . . . 8, 664, 504, 715 
1878 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 699, 472, 759 , 1R91 . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 9-13, 137, 012 
1879 . ....... .. ................. 4, 806,9-13,000 1892 .... .................... .. . 8, 903,748,423 
1880 ..... .. ....... ......... .... 5, 651, 295, 006 1893 ....... ........ ... .. ....... 7, 599, 748, 458 
1881 ..... . . .............•...... 6, 768, 856, 749 I 1894 ....................•.•.... 6, 763, uo. 649 
1882 .. ..... ..... ..... .......... 7, 552, 150, 744 1 1895 ............. ............. . 7, 093, 398, 598 
1883 . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 624, 789, 786 1896 . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 725, 763, 035 
188-.l . . . . • . . . . . . . . . . . . . . . . . . . . . . 7, 935, 033, 054 1897 . . • .. . . . . . . . . . . . . . . . . . . . . . . 6, 233, 454, 000 
1883 . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 053, 094, 555 

Or, dividing the time into periods of five years each, the figures are as follows: 

Cttt of lnntber (exclusive of shingles and laths) in Michigan, Wisconsin, ancl .Jlinnesota, by periods of 
five yem·s. 

Feet. 

1876-1880.......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 21,562,090,361 

1881-1885...... .. .......... ••. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,933, 924,888 

1886-1890......... . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,542, 339,679 

1891-1895............. .. . . . . . ••. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,302, 143, 140 


Total. .................................................................. 137, 340, 498, 068 
20233--No. 22----2 
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From the figures, to which about 10 per cent must be added for shingles, laths, etc., it appears 
that the yearly output did not reach 4 billion feet until1879, and that the greatest increase in the 
cut occurred between 1876 and 1882, when the 7 -billion mark was reached. This enormous cut 
continued until the general business depression of 1894 called a temporary halt. In Minnesota, 
pine lumbering began on the St. Croix and did not reach conspicuous dimensions until during the 
eighties, when the regions along the upper Mississippi, as well as the Duluth district, were opened. 
This progress westward is well illustrated by the following figures, which show the percentage of 
the total cut of lumber alone from period to period, by districts: 

Percentage of total cut of lumber, 1873 to 1895, by districts. 

Lumber cut. ~ 
Dist ricts . 

__1_s;_a__l_s_s_o_: __Is_s_~_ __I_sn_o_ ~~ 
1 

I
1 1 

Pe1· cent. P er ce·nt. P er cPnt. Per cent. Per cent. 
Saginaw district and mills along railways in southern 


peninsula of Michigan . .. .. . .. . .. . .. .. .. .. . .. . .. . .. .. . 
 36 31 27 2' 16 

Pn!; -~~~~-t- ~~~-e- ~i~~~i-~~~ · i~~~-~d~~~~- ~~-~~~. ~~-- ?.r~~~. 30 3~ 28 •s 26 1 
District west '!f Chicago, that is, most of tbe mills in 

Wisconsin and Minnesota............................. 34 37 45 48 58 
L_________________~----~--~----~-------------

In this connection the White Pine trade of St. Louis presents au interesting illustration. The 
first pine lumher was received from Pittsburg in 1819, and this point remained the principal 
source of supplies for years. In 1843 a boom on the St. Croix River broke and the liberated logs 
were gathered and rafted to St. Louis, where they were sawn. In 1850 the first regular raft of 
Wisconsin logs was brought to the city. In 1853 Schulenberg and Boeckler built a large sawmill 
on the St. Croix, and from this time on rafts of sawed White Pine were sent to St. Louis from the 
northern rivers. 

The receipts of White Pine at St. Louis were: In 1853, about 60 million feet; in 1882, about 
162 million feet. Similarly the lumber trade of the city of Chicago, the greatest lumber market 
in the United States, if not in the world, illustrates well the development of the White Pine 
lumber industry. In 1847 only 32 million feet of White Pine lumber were received. The annual 
receipts at intervals of ten years since 1855 to 1895 were as follows: 

Feet. 
1855 . . . .. . .. .. .. .. . .. . .. . . .. .. . . .. • .. .. . .. . .. . .. . . .. .. . . . .. .. . . . .. . .. . .. . .. . .. . 306, 000, 000 
1865 ...... ...... ........ .... ...... ...... ... ... .... . .. ... ...... ...... ...... ...... 647,145,734 
1875 .. . .. . .. .. .. .. . . . . .. .. . .. . . . . .. . .. . .. . . . . . .. . . . . . . .. . . .. . . . . . . . . . . .. . . .. . . .. 1, 153, 715, 432 
1885 ................................................... . ............ . ........ - .. 1, 744, 892, 000 
1895 ............................ ---- -- ................................ . .... .... . 1, 637,389,000 

The receipts reached their maximum in 1892 with 2,203,874,000 feet, and the heavy diminution 
since that date is not greater than would be accounted for by the general business depression 
throughout the country. 

In Canada, as in New England, the exploitation of White Pine began almost ·with the first 
settlement. Logs, hewn timbers, and especially ship spars, were exported in early days, and of 
late years an extensive trade in sawn lumber, as well as saw logs, bas sprung up between that 
country and the United States. Since reliable statistics of the lumber output of this region are 
wanting, the following figures for the dues on crown timber in Ontario and Quebec must suffice to 
illustr:;~,te the development of the industry: 

At'emge annual dues on crown timber fm· Onta1·io and Quebec. 

1826-1834.............. -- .... - .......... ---- ............ -- ..·.......... - ............... $24,000 

18:!5-1851. ....... ---- ............................................ .. --.. .. .. .. .. .. .. .. . 82, 000 

1852-1857.......... -- ................................................................. 122, 000 

1858-1866 .............................................................................. 168,000 

1867-1881. .... .................................. .. .... ·.-- .... -- .- ...................... 450,000 


The export into the United States for 1894, the heaviest year, was: Lumber, 1,155 million 
feet (Pine and Spruce); pine logs, 277,947,000 feet, or less than~~ billion feet B. M. 

Though scattering White Pine occurs in all provinces of eastern Canada, large bodies of 
merchantable timber are only to· be found on the upper waters of the Ottawa, and on the shores 
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of Lake Huron (Georgian Bay district) and Lake Superior, and the White Pine lumbering is 
practically confined to these districts. The output of White Pine in the Dominion is estimated 
at 1~ to 2 billion feet per year. 

ORIGINAL STAND AND PRESENT SUPPLIES. 

What the original stand of White Pine was is difficult even to estimate. The amount of 
White Pine cut in tlle New England States, New York, Pennsylvania, and the eastern Provinces 
of Canada is not known, and the only reliable figures which give an indication of what has been 
harvested are the figures for the Lake States above mentioned. For the Lake region alone the 
estimated original stand for Wisconsin may serve as an illustration. For the pine-stocked area of 
this State, a total stand of about 150 million feet per township (23,000 acres) has been sllown to be a 
fair average. This would indicate a total of about 130 billion feet, of which about GG billion feet were 
cut between 1873 and 1807, and about 20 billion feet are supposed to have been cut prior to 1873, 
making a total of about 8G billion feet as actually harvested, while about 18 billion feet were 
believed to be still standing in 1897. These figures are based upon a thorough canvass made by 
Mr. Filibert l~oth and published in detail in Bulletin No. 16 of the Division of Forestry. On the 
same basis, Michigan possessed fully 150 billion feet and 1\Iinnesota may be assumed to have had 
about. 70 billion feet, which would make an aggregate of about 350 billion feet of pine for the Lake 
States. Of this about 170 billion feet were cut between 1873 and 1897, and about 50 billion feet 
were probably cut prior to this time, accounting for about 220 billion feet out of 350 billion feet. 
While it must remain mere conjecture, it seems quite fair, nevertheless, to assume that the total 
supplies of White Pine aggregated probably not less than 700 billion feet of standing timber 
originally. Of this total, then, not less than 50 per cent was contained in Canada and the 
Eastern States, the United States portion representing about two-thirds of this heritage, the 
Canadian portion showing less than 20 per cent of total supplies. 

Of this large amount of virgin supplies, a little oYer 15 per cent, or 100 billion feet, may be 
estimated as standing. These supplies may be approximately distributed as follows: 

Canada is credited by the statistician of its department of agriculture with about 37 billion 
feet of standing pine, an estimate probably far below the real tru'th. For the Lake States the 
following estimates were made in 1897 by the best-informed man of the Lake region: l\Iinnesota, 36 
billion feet; Wisconsin, 18 billion feet; 1\>Iichigan, 10 billion feet. These estimates are considered 
quite high by many. The standing pine in Michigan is placed by a detail township canvass in 
1890 at only about 6 billion feet; the standing White Pine of Minnesota is estimated by the State 
chief fire warden at only about 12,600 million feet, while an estimate for Wisconsin made in 1895 
places the standing pine of that State at only 8 billion feet. 

Retaining the larger figures as probably the nearest correct, there exist to-day: In the Lake 
States, about 64 billion feet; in Canada, over 40 billion feet; in New York and Pennsylvania, not 
over 2 billion feet; in }lew England, not over 3 billion feet; in West Virginia and Tennessee, not 
over 1 billion feet; making a total of about 110 billion feet, or about 22 per cent of what may fairly 
be believed to have been standing originally. Of this standing supply, about 100 billion feet are 
so located that the present rate of exploitation (over 6 billion feet per year) can be, and probably 
will be, continued until over 75 per cent of the present supply is cut, when, of course, a lack of 
logs will lead to a reduction in output. This condition may be looked for before the end of the 
next ten or twenty years, and from that time, unless recuperative measures are adopted, White 
Pine will cease to be the great staple of our lumber markets. 

In former years lumbering of all kinds was careless, and even in the White Pine forests the 
prevailing "inexhaustible·supply" notion led to enormous waste. Stumps were left 3 to 4 feet 
high, all defectiV6 trees were left, and top logs burned up with the debris. l\lany of these old 
slashing~:; have been logged for the second and even the third time, often yielding a greater profit 
than when first culled. 

At present this is no longer the case. High stumpage prices and a perfect market have led 
to the closest economy in logging, milling, and shipping of White Pine. The trees are felled with 
the saw, the stumps are 18 inches and less, care is had in the marking and sawing of logs, and 
the top is utilized, irrespective of knots, just as far as it will make saw timber. Defective logs 
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are rarely left behind, and "clean cutting" now means the removal of all logs, however defective. 
In logging, ice r_oads, improved by nightly sprinkling, enable the transport of enormous loads 
(5,000 feet and more) by single or double teams. The logging railway is fast finding favor, and in 
many places the logging is thereby made continuous, being carried on at all seasons. (See Pl. IV.) 

The yields iu White Pine are, as might be expected, very variable. 
A. cut of 2 million feet B. l\1. on a "forty," or 50,000 feet per acre, was not a rare one in the 

pineries of sontllern Miclligan, and ocrasionally such cuts are made in Wisconsin and Minnesota. 
To yield such a result tbe entire "forty" must be well and evenly stocked. The best acre, then, 
need not be far above tbe average, and, in fact, rarely exceeds 75,000 feet. 

A stand of 1 million feet on a "forty," or 25,000 feet per acre, is a good one, but was of quite 
common occurrence in all \Yhite Pine districts, and rutty still be found in many places, while whole 
townships or counties have averaged 10,000 feet per acre. 

Tllese yields depend, of course, on the cllaracter of the forest growth, the greater or smaller 
admixture of other species occasioning the differences. Thus, if any large territory of the pine 
districts were taken into consideration, a yield of 150 million feet per townl5hip would be found a 
fair statement for most parts of tbe pineries of Wiscon,;iu and ::.\Iichigan. 

The best yields do not usually come from those tracts which contain the largest trees, but 
where the pine is least mixed with other species and standi\ most dense. 

Such areas, pinel'ies proper, where no merchantable bardwoods were mixed with the pine, are 
usually tracts of loamy sand, and occur in extensive bouies in all three of the Lake States. 
Generally, White Pine cuts more wasteful than Nonray or Red Pine, has a thicker bark, more 
large dead limbs and knots, these latter often coming to within 20 feet of the ground, even on large 
trees, and is quite given to forking. This latter pecnliarity seems natural to tbe tree, and has 
been observed abroad as well as h~re. It seems independent of the character of the soil, as it 
occurs on clay and sand alike, but it is often localized, so that on a small tract of 10 or 20 acres 
nearly all trees are forked. Trees with three and four forks are not rare, and five forks occur. In 
addition, '~'hite Pine is extensively defective by decay~ so much so that in some localities 15 to 20 
per cent must be allowed for the loss from this source. 

NATURAL HISTORY. 

The oldest description of the White Pine appears to be that of Plukenet, published in 1700. 
Its scientific name ef Pinus strobtts was given the species by Linnreus in 1753, and unlike most 
trees but one other scientific name has been applied to it, the synonym being Pimts ten~tifolia Salis
bury, 1796. Besides the generally accepted common name of White Pine, the species is locally 
known in tbe United States as Soft Pine, Northern Pine, and Spruce Pine, and to a limited extent 
by its usual .European name of Weymouth Pine. 

The species was first introduced in Europe at Badminton, England, and was soon after exten
sively planted on the estate of Lord Weymouth, whence its common name abroad. It was also 
extensively planted in Germany at the end of the last century under the same name, W eymuth
kiefer. 

BOTANICAL DESCRIPTION. 

White Pine (Pinus stt·obus L.) in its natural habitat is a tree of large size, 100 feet or more in 
height (not unfrequently attaining a height of over 150 feet, even trees of 250 feet in height having 
been reported), with smooth, thin, grayish bark (fig. 1), becoming at the base thick and deeply 
furrowed with age. Tile leaves are slender, straight, triangular in section, five in a sheath, 2~ to 
4~ inch~s long; resin ducts, chiefly two near the dorsal face; stomata in three to five rows on the 
ventral faces; fibro·vascular bundle, one. Uones, single or in groups of two to three, stalked and 
pendulous, 4 to 6 inches long; cylindrical, slightly tapering and curved, fruit-scales oblong wedge
shaped, the apophysis half pyramidal, with a triangular blunt point. Seeds, one. fifth to one-fourth 
inch long, grayish-brown, with a thin membranaceous wing. Cotyledons, seven to eleven. 

A number of varieties, more or less distinctly marked, are recognized in cultivation. Among 
these are nana, a dwarf, bushy form, cultivated in gardens in the Old World; nivea, viridis, and 
aurea, named from the color of their leaves; brevijol-ia, and several others ( ttmbracttlifet·a, tninima, 
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FIG. 1 .- TR ANSPORTING L OGS OVER ICE ROAD IN MICHIGAN. 

FIG. 2 .-LUM BER CAMP IN MICHIGAN. 
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fa.stigiata, {]t·acilifolia, variegata, zebrina, and pt·ostrata), some of which are propagated and sold as 
special attractions in 1mrseries. 

RELATIONSHIP. 

The White Pine (Pinus stt·obus) is closely related to the Bhotan Pine (Pintts excelsa) of India, 
the Swiss Stone Pine (Pinus cembra) of southern Europe, the v\'"hite Pine (Pinus jiexilis ) of the 
Rocky l\fountaius, the Sugar Pine (Pinus lambertiana) of the Pacific coast, and a number of others 
less generally known, of which Pinus tnonticola, P. albicaulis, P. stt·obifO?·mis, P. qttadrifolia, P. 
pltn·yana, and P. cembroides are natives of the United 
States. 

The SlJecies belonging to this section of the pine genus 
are distinguished by their slender, delicate leaves, five in 
a sheath; by the exceptionally soft and even texture of 
their wood, and by certain well-defined botanical charac
ters, by which they are marked as a natural nn<l easily 
recognized group. 

The group of species just named shows a preference, 
generally characteristic of t!Jis section of pines, for ele
vated, mountain regions, and a light rather than a heavy 
soil, making, as a rule, a healthy growth on sandy and 
rocky places, and manifestly preferring these to low and 
heavy soil. All are handsome trees, symmetrical in form, 
some of them, as the Sugar Pine (Pinus lambertictnct ), of 
rapid growth, an<l formiug magnificent specimens from 
150 to over 200 feet in height, while others are of slow 
growth, as the Stone Pine of the Alps, which produces, 
however, a beautiful, fine-grained wood, extensively used 
by the Swiss peasants for carving. The Bhotan Pine of 
the Himalayas is the representative of the White Pine in 
Asia, resembling it very closely in habit, size, structure 
of wood, and various technical characters. Fig. I.-Bark of old White Pine. 

Admitting the common ancestry of these variouR species, a more extended comparative study 
of their preferences and habits would be of much interest in relation to their. cultivation beyond 
their natural range, considering the fact that, whatever their environment, such ancestral traits 
are certain to manifest themselves. 

MORPHOLOGICAL CHARACTERS. 

ROOT, STEM, AND BRANCH SYS'l'EM. 

In the natural forest, with a due amount of shade, the White Pine has at maturity a straight 
columnar trunk, destitute of branches for half to two-thirds of the distance from the ground to 
the tip of the leader. 

The branches are for many years disposed regularly in whorls, and during this early period 
the tree retains a symmetrical, conical form, and is one of the most graceful of the pines for orna
mental cultivation, but, as is the case with other conifers, the lower branches are short lived, and 
ult.imately, by their decay, the tree becomes unsightly. This fact, which renders this species, in 
common with all other conifers, undesil'able during part of their lifetime for ornamental purposes, 
gives it the greater value as a timber tree. 

The crown, at first pyramidal, is finally less regular, although rarely flattening, and, owing to 
the rapid and persistent growth of the tree, conspicuously overtops the surrounding forest of 
deciduous trees. The root system is small compared with the size of the tree and spreads near the 
surface of the gl'onncl; its comparatively slight development is in harmony with the less pro
nounced dependence of this species ou the soil and its greater dependence on the atmosphere. 
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Nursery seedlings produce numerous slender, fibrous roots, the delicate tissues of which are as in 
most conifers easily dried at the time of transplanting, resulting in very serious injury or loss of 
plant material. White Pines planted upon the dry sand along the Lake lVIichigan shore and 
trimmed of their lower branches have been observed restoring these lower limbs and forming a 
thick, green covering over the roots before making any height growth, suggesting in a striking 
manner the necessity of protecting the root system against too rapid evaporation and a too highly 
heated soil. In the natural forest, and in artificial groves properly planted, tbe fallen leaves fulfill 
this function by making a deep, thick coatiug over the roots. 

LEAVES. 

The leaves arise from greatly reduced short branchlets and are produced five together, sur
rounded at the base by a thin deciduous sheath, and are further distinguished by being more 
slender and delicate than those of our other native pines. (Pl. V, 1, 2, 3, 4.) The relative position 
of the five leaves inclosed in their common sheath- is shown in Pl. V, 5, and in Pl. V, 6, is repre
sented a cross section of a single leaf, magnified sufficiently to show the characteristic arrange
ment of the tis!>ues. 

Without entering into a detailed account of its functions, which would here be irrelevant, it 
may nevertheless be remarked that the leaf of the White Pine constitutes a highly complicated 
and delicate piece of apparatus. Like all foliage leaves, the leaf of the White Pine fulfills the 
important functions of respiration and the manufacture of starchy food, during which processes 
large amounts of watery vapor are exhaled. 

A healthy pine seedling, three years old, in the air of a dry room, lost by evaporation in 
twenty-four hours 81.1 per cent and in the following twenty-five hours 96.7 per cent of its entire 
dry weig·ht,l The evaporation, chiefly through the leaves, is more rapid in the daytime than in 
the night, in clear than in cloudy weather, and most rapid of all in a drying wind. It will readily 
be seen that if a tree is planted on a clear, dry, and windy day, the conditions are the most 
unfavorable that could possibly be chosen, the rapid evaporation carrying off the water of the 
plant beyond the capacity of the roots, not yet adapted to their new place, to meet the demand, 
which results in the drying up of the tissues and often in the death of the tree. 

The various forms of modified leaves are characterized by extreme delicacy. Winter buds 
(Pl. V, 7), with their thin and small scales, present a striking contrast to those of Longleaf Pine, for 
example, and other species that produce large buds with relatively thick and coarse scales. The 
very loose leaf sheaths and scale-like leaves of the young shoots are early deciduous, a fact that' 
contributes to tbe growth of the smooth, clean bark characteristic of the branches of White Pine, 
in which it differs in so marked a way from the species of the Yello':' Pine group. 

In Pl. V, 1, the modified, scale-like leaves that constitute the loose sheaths are conspicuously 
shown. Separate fascicles, with their sheaths, are represented in Pl. V at 2 and 3, while at 4 is an 
older one as it appears at the end of the summer after the sheath bas fallen. 

EXPLANATION OF PLATE V . 

1. Shoot showing foliage and scale leaves of different ages. 
2. Young fascicle with sheath. 
3. Young fasci cle further developed. 
4. Still older fascicle from which the deciduous sheath has fallen. 
5. Section of fascicle inclosed in sheath . 
6. Section of leaf magnified. 
7. Winter bud. 

FLORAL ORGANS. 

Flowers and fruit are rarely produced to any considerable extent before the tree has attained 
the age of fifteen or twenty years, though occasionally trees may bear fruit at ten to twelve years 
of age. 

The staminate and pistillate flowers are separate, but produced 011 the same tree. They 
appear in lVIay, the pollen ripening and pollination taking place (in the latitude of Ann Arbor, 

1 According to determinations made in the botanical laboratory of the University of Michigan, November 18, 1886. 
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CONES, SEEDS, ETC., OF THE WHITE PINE. 
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Mich.) between the middle and the end of the month. The staminate flowers are borne laterally 
on tile shoots of the season (Pl. VI, 1). They are extremely simple in structure, consisting of 
numerous pollen sacs borne in pairs on the outer face of the scale-like stamina! leaves. The 
pollen is produced in great abundance and is carried by tile wind to great distances. Fertilization, 
however, notwithstanding the profuse production of pollen, often fails to take place. In fact, 
failure appears to be rather the rule than the exception, if we consider the frequency of "otl' 
years," in which little, if any, good seed is produced. But doubtless other causes often combine 
to prevent the production of a full crop of seeds. 

The pistillate flowers occupy the apex of the young shoot (Pl. VI, 2), finally forming a bunch of 
cones pendent from the ends of the bmnches. At the time of pollination they are about one
fourth of an inch in length and have the appearance of minute fleshy cones, which by the end of 
the first summer's growth have attained the length of three-fourths of an inch to an inch, and 
have the appearance represented in Pl. VI, 3. They are not ripe until the fall of the succeeuing 
year, when the cones, having now attained their full size, as shown in Pl. VI, 5 and 6, open and 
allow the winged seeds to escape. In order to prevent loss of seeds it is necessary to gather the 
cones a little before they ripen, which occurs during· early September in most localities of the 
natural range. Afterwards, if kept in a dry place, they will open readily themselves and allow 
the seeds to fall out. The ripening is signalized by the chauge of color to a yellow brown and the 
forming of a resin coat. 

SEEDS. 

Tile seeds are one-fourth of au inch in length by about half that measure in breadth, of an 
oval form, grayish-brown in color, sprinkled witlt darker spots, and provided with a thin, delicate 
wing, by means of which they are disseminated through the agency of the wind (Pl. VI, 8) . The 
seed coats consist of a bard outer shell, or testa, inside of which is a thinner membrane, the 
endopleura. Inside of the seed coats is the whitish endosperm, constituting the food of the 
germinating plant, within which, occupyiug the center of the seed, is the small, straight embt·yo, 
the three parts of which, stem, radicle, and cotyledons, are plainly distinguishable. 

To g·et 1 pound of seed from 2 to 22- bushels of cones are necessary. 
Concerning the production of seed, the experience in this country is but fragmentary. The 

individual tree begins to bear quite early. Isolated specimens, or trees in open groves, bear cones 
before they are twenty years old, and even trees in the dense forest seem to bear generally before 
they are forty years of age. The capacity to bear abundantly is retained to old age, the oldest 
trees seen still bearing heavily, aud even mutilation by fire or otherwise does not prevent the trees 
from bearing. 

EXPLANATION OF PLATE VI. 

1. Staminate flowers of Pinus strobus just before shedding of pollen. 
2. Pistillate flowers, terminating young shoot. 
3. Young cones iu autumn of first year. 
4. Young cones early in summer of second year. 
5. Cones at close of second year's growth before opening of scales. 
6. Mature cone, the scales separated to admit of dissemination of seeds. 
7. Single scale, showing outer surface. 
8. Ringle scale, showing inner surface with seeds in place. 

SEED SUPPLY. 

A full crop of seeds is usually produced by tile same tree only at intervals of several years. 
Cones may ue formed year after year, but upon examination it is often found that mauy of the 
seeds are abortive. Of a large number of cones gathered at Ann Arbor, Mich., in 1886, not a 
single one showed a perfect seed. Mr. John E. Hobbs states that the same year (1886) was a good 
seed year in Maine, and that trees had not produced so largely before since 1879. According to 
Mr. J. Dawson, of the Arnold Arboretum, a crop of seed may be looked for about once in five 
years, though others make intervals between seed years shorter. The frequency of seed years bas 
not been sufficiently noted as yet to warrant any general statement, but it is known that during 
certain seasons the seed production is perfectly general over large areas, while in other years it 
is not. Thus, in 1897 the White Pine bore heavily in every pine county in northern Wisconsin. 
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The frequency of seed years varies of course not only on account of more or less favorable seasons, 
but according to locality and climatic conditions. In Europe the White Pine is regarded as a 
frequent and heavy seeG.er, one year out of three being gene~ally productive. A grove of 8 acres 
near Frankfort on the l\1ain produced during twenty years, on an average, $100 worth of seed, 
with a maximum yield of $500, and with but three "off" or fail years in the twenty. Similarly 
an area of about 40 acres in the Palatinate furnishes as high as 1,700 bushels of cones, or auout 
1,300 pounds of seed, supplying all the nurseries of the Palatinate State forests with seed. 

THE WOOD. 

The structure and deyelopment of the wood of the White Pine may be studied to the best 
advantage by beginning with a young shoot cut from a vigorous tree in early summer. A cross 
section of such a shoot in the first season of its growth (Pl. VII, 1 ) shows three plainly marked 
zones-the pith (m) surrounded by the wood (x) and the inner bark (ph ), which together form 
the conspicuous zone crossed by radiating bands, the so-called medullary rays, and outside of the 
parts just described, a broad zone of cellular tissue, constituting the middle bark, which is bounded 
externally by the epidermis. 

The pith, medullary rays, and middle bark consist of simple cells, originally of au irregularly 
rounded form. Together they constitute the so-called ground tissue of the stem, as distiuguished 
from the fibro-vas'cular portiou, which includes the wood and inner bark. 

Within the cortical portion of tLe ground tissue numerous large openings (Pl. VII, 1, rd ) are 
seen, of different sizes and apparently without definite arrangement. These are the resin ducts. 
Each duct runs longiturlinally through the stem, and consists of a central cavity filled with resin, 
around which is a single layer of seereting eells, ea~ily distinguished by the nature of their con
tents from the surrounding cells of the cortex. At this stage of development the resin ducts are 
confined to the cortical parenchyma, none having yet been formed in the woody portion of the 
stem; but later in the season, as may be seen iu older sections, a number of ducts are formed, 
arranged in a circle near the periphery of the wood. These have esseutially the same structure 
as those of the cortex, but are of smaller size and are surrounded by fewer secreting ·cells. In 
cross sections of older stems the resin ducts are seen, arranged in au irregular circle, in each 
annual ring. Their physiological significance is not fully understood, though there can be little 
doubt that De Vries is correct in assuming that the abundaut resin is of service to the growing 
tree, when wounded, in preventing decay of the wood, and that its preservative influence is con
tinued after the tree has been cut into lumber. 

In such a young shoot as bas bee.n described the cells are vitally active, and are filled with 
granular protoplasm, in addition to which several other substances are either produced or stored 
up in them, particularly in the cells belonging to the ground tissue. Chlorophyll occurs in the 
pith and medullary rays as well as in the cortical portion. It is most abundant in the cells of the 
cortical parenchyma, occurring in the form of minute grains, irregular in shape and size. Starch, 
in rounded granules, occurs abundantly throughout the ground tissue, the cells of the cortex con
taining a larger proportion than those of the pith. Resin, as already stated, fills the resin ducts 
and the secreting cells around them, though starch is often found in the latter. · 

Passing now to the woody portion immediately surrounding the pith, two characteristic fea
tures at once attract attention. The elements composing the wood, x ( Pl. VII, 1 and 3), have a 
much narrower lumen than those of the pith, and are regularly disposed in radiating· rows. These 
elements, the tracheids, are elongated thick-walled cells, four to six sided, according to the number 
of tracheids uy which they are surrounded. Their walls are lignified and are marked by the 
peculiar structures called bordered pits. Their structure, when fully deYeloped, is shown in PI. 
VIII, 1, 2, and 4. In the economy of the tree the wood fulfills the function of mechanical support, 
and serves as the conducting· tissue through which the water, evaporated from the leaves, is carried 
up 'from the roots. 

The medullary rays are composed of cells so flattened by the pressure of the tracheids that 
on longitudinal sections they appear as represented in Pl. VIII, 3. They contain a conspicuous 
nucleus, are closely packed with granular food substances, and serve collectively as a storehouse 
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of reserve materials. Communication between these and the tracheids is effected by means of 
simple pits on their radial walls: 

The inner bark, or phloem, ph (Pl. VII, 1 and 3), closely resembles the young wood on 
cross section, its elementR being arranged in radiating rows and traversed in like manner by the 
medullary rays. The cells composing it differ, however, in various important particulars from 
those of the wood. Their walls are of cellulose, and although important as conducting tissue, they 
contribute comparatively little to the rigidity of the stem. 

Between the wood and inner bark is the cambium or formative tissue, represented in Pl. 
VTI, 1, as a light band of extremely small and delicate cells, and in the same plate as a zone 
of cells with thin walls and large lumen, contrasting strongly with the wood elements and those of 
the inner bark between which they lie. It is from the cells of the cambium that those of the wood 
are formed on the one hand and those of the bark Oil tlle other. The process is a gradual one, and 
no absolute line of demarcatioH can be drawn between the cambium and the tissues derived from 
it. The cells of the cambium multiply by tangential division. 'l' be essential features of this 
process, as regards the position of the cell walls, are representeLl in Pl. VIII, 4, in which the 
lightest liues represt·nt the youngest walls and the heavier ones those of greater age, successively. 
It is by the constant repetition of this process of tangential division and the subsequent thicken· 
ing of the walls of the cells thus formed that the wood and inner bark make their yearly increase 
in thickness. In the spring the cells of the cambium are large and vigorous, and a rapid forma· 
tion of woocl elements with relatively thin walls ancllarge cavities takes place, while later in the 
season much smaller tracheids with thickm~ walls are formed. This results in the strong contrast 
between the wood last produced in any given year and that formed at the beginning of the next 
season's growth, giving rise to the sharp distinction of annual rings so clearly brought out in 
PI. VIII, 1. 

The histological characters thus briefly summarized hold true, in a general way, for other 
conifers as well as the ·white Pine. Tllis species, however, presents a number of peculiarities 
that are of both physiological and economical interest. 

The resin ducts of the White Pine are larg·er and more 1mmerous in the cortex than in the 
wood, au arrangement well adapted to secure the protecth·e action of the resin contained in them 
without introducing an element of weakness into the wood. Comparisons with other species bring 
out this fact in a striking manner. Thus, upon comparing the distrilmtion of the resin ducts in 
stems of the White and Scotch pines, as nearly alike as possible, it \Yas found that in the cortex 
of White Pine stems of one year's growth the number of resin passages n:wged from 20 to 47, the 
average being about 33. The number in the wood was more uniform and averaged about 13. In 
the Scotch Pine the average for the wood was found to be 33 and for the cortex 10. Takiug the 
second year's growth in the same way, the average numbe1· for cortex of White Pine in the 
specimens exa.mined was 28 and for wood 27; in Scotch Pine, for cortex D and for wood 37.1 

The small size of the resin ducts in the wood contrasts strong-ly with the very large ones of Scotch 
Pine, which seriously interfere with the continuity of the wood and tend both to weaken it and to 
give it au uneven texture. 

The extremely small number of thick-walled tracheid:s constituting the summer wood of the 
White Pine is in marked contrast with the broad band of summer wood formed in various other 
species. Comparing the annual rings of White Pine with those of Long-leaf Pine, for example, 
it is seen that while the thick-walled tracheids of the former make hardly more than the 
mere outer edge of each ring, those of the latt.er constitute one-third or more of its entire width. 
Moreover, the gradual, almost imperceptible, transition from spriug to summer wood in the 
White Piue contrasts strongly with the abrupt line of demarcation seen in Longleaf Pine and all 
other Yellow Pines. It is to this very gradual transition that the uniform texture of the wood 
of White Pine is chiefly due. The medullary rays of the different groups of pines show certain 
structural peculiarities that appear to be constant for the group of species in which tlley occur. 
The writer is indebted to Mr. Filibert Roth for the following notes in regard to this feature: 

In all pines the medullary ray is made up of two kinds of cells which ditl:'er in their general form, and still 
more in the configuration of the cell wall and pits. The one kind occupies the upper and lower rows of each ray, 

' Etta L. Knowles, in Botanical Gazette, August, 1886. 
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and are therefore termed the outer cells; the other kind makes up the intermediate rows ancl are known as the 
inner cells. 

In the appearance of both outer and inner cells there is a marked ancl constant difference in tlifferent groups 
of pines. While the interior of the wall of the outer cells (transverse tracheids) is smootll in some groups, it is 
beset with num erous bold projections in other~. Similarly the inner cells (parenchyma) of the spring wood of each 
ray in some groups have but a single large pit communicating with the neighboring tracheid, while in other groups 
this is brought about by three to six smaller pits. 

Based upon these differences, the following classification of the wood of different species of pines is proposecl 
by Dr. J. Schroeder: 1 

SECTION I. Walls of the tracheids of the pith ray with dentate projections. 
a. 	One to two large, simple pits to each tracheid on the radial walls of the cells of the pith ray.-Group 1. Represented in this country 

only by P. resino&a. 
b. Three to six simple pits to each tracheid, on the walls of tho cells of the pith ray.-Group2. P. taeda, palustru, etc., including 

most of our ''bard" and "yellow " pines. 
SECTION II. Walls of tracheids of pith ray smooth, without <lentate projections. 

a. 	One or two large pits to each tracheid on the radial walls of each cell of the pith ray.-Group 3. P. •trobtt&, lambertiana, and other 
true White Pines. 

b. Three to six small pits on the radial walls of each cell of the pith rny.--Group 4. P. parryana, and other nut pines, including also 
P. baljouriana. 

Returning to the mP.dullary ray Qf the White Pine, it is observed that the walls of the outer cells are thin 
(1.5 ;.t to 2 Jt); the round pits quite variable in number and size, but always as small, and often smaller, than the 
pits of the tracheids in the iummer wood; also that the walls of tho inner cells are thin (1.5 jt to 3 J.l), for the most 
part yery thin, being largely occupied by pits; that the pits are large ovals ou the radial walls of the cells in the 
spring wood, small erect on~ols in the summer wooll, and small and irregular in outline above anll below where the 
inner cells communicate with each other. The length of these cells varies, even in the same ray, between 50 tt aml 
300 /.l; the width was found to be about 7 f.l for the outer allll 12/t for the inner cells; the height, more variable in 
the outer than in the inner cells, and less variable than either willth or length, may be set at about 23 Jt for outer 
and inner cells. The average number of cell rows in one meclullary ray, for the specimens studied, is 7.5, whereof 
2.6 fall to the outer cells and 4.9 to the inner cells. Tho limit~ of the total number of cell rows were 2 and16; the 
height of the ray, therefore, 46 Jt to 368 f.l, dimensions sca rcely appreciable to the unaided eye. What is lost in size 
is gained in number; on an average 21.3 medullary rays were counted on 1 scruare millimeter, or 13,:!12 to 1 square 
inch of tangential section. 

A study of the wood iu its physical and mechanical properties, by Mr. Filibert Roth, will be 
found further on in this monograph. 

EXPLANATIOX OF PLATE VII. 

1. 	Transverse section of fresh shoot, cut in summer of first year X 25. The zone of small cells surrounding the pith 
includes the wood aml inner bark, both of which arc traversed radially by the medullary rays. The thick 
cortical parenchyma outside of these is marked by the presence of a number of large resin d ucts. 

2. 	Portion of epidermis, with appendages. Beneath the epidermis a few cells of the cortical parenchyma containing 
starch. 

S. 	Highly magnified view of a part of the transverse section, showing the structure of wood and inner bark, with the 
thin-walled cell~ composing the cambium lying between them. 
[Figs. 2 anll 3 were drawn with great care with the camera, but unfortunately no statement of the magnification 

was preserved with them.] 
EXPLANATION OF PLATE VIII. 

1. 	Cross section of wood X 175. The section includes parts of three medullary rays, the middle one of which is cnt 
partly through the inner cells and partly through the cross tracheids. The gradual transition from spriug to 
summer wood is clearly shown. Part of a resin duct is seen on the right. 

:e. 	 Radial longitudinal section of wood X 200, showing a few of the thick-walled tracheids of tho summer wood 
followed by the large thin-walled ones of the succeeding spring, both crossed by a medullary ray. The 
bordered pits of the outer cells of the ray, shown both in section and surface view, are in strong contrast with 
the simple pits of the inner cells. 

3. Tangential section of wood X 200. 
4. 	Cross section of part of twig collected May 20, 1886, X 175, showing cambium anll development of wood and bark. 

The woody ring is about one-thircl its final thickness. 

GROWTH AND DEVELOPMENT. 

The seeds of the White P ine retain their vitality for a long period. Trustworthy observers 
state that a fair percentage will grow after being kept five years or more. The conditions of 
germination and successful growth are, iu general, the same as for other pines, namely, a suitable 

1 Dr. J. Schroeder, Das llolz der Coniferen, 1872. 



PLATE VII. 

3 


SECTIONS OF Y OUNG SHOOT OF WHITE PINE. 



PLATE VIII. 
Bullet tn No. 22, Ot'l. of Forestry, U.S. Dept. of Agriculture . 

3 

II 

I 

SECTIONS OF WOOD OF WHITE PINE. 



PLATE IX.Bu \1etin No. 22, Div. of Forestry, U. 5. Dept. of Agriculture. 

SEEDLINGS OF WHITE PINE . 
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soil, moderately warm and moist (not wet), in which the seeds are covered at a depth not 
exceeding twice their own diameter, and, further, protection of the young seedlings against the 
hot sun and drying winds. Special attention is required in the nursery to avoid undue moisture 
when the seedlings appear above the ground, as they are often attacked by a destructive disease 
very common in propagating beds, known as "clamping off." If, however, no adverse influences 
have interfered with its normal development, the young plant presents itself after some months' 
growth as a slender shoot, crowned by the persistent seed leaves, in the midst of which is the 
terminal bud, the latter having already formed numerous short foliage leaves. No branches have 
appeared, and the foliage leaves arise singly instead of in groups of five. The whole plant, as 
it appears at this time, with its slender stem and long taproot, is represented, natural size, in Pl. 
IX, drawn from a specimen obtained in tbe pine woods of Michigan, in September, 1886. Earlier 
and later stages of development of the seedlings are shown in the same plate (1, 2, 3, 4, .5, 6) drawn 
from nursery specimens. 

For the first two or three years the growth of the seedling is slow, and is so greatly influenced 
by its surroundings as to make it impossible to give averages that will fairly represent the yearly 
increase in height and diameter. 

Thus, a healthy seedling, three years old, from the nursery row, measured 4.6 inches, while a 
self-sown specimen from M:aine, four years old, measured only 2.7 inches in height. But, if the 
circumstances are favorable, after the third year a growth of one to several inches is made each 
year, and from this time on the yearly increase in height is clearly defined by alternating nodes 
and internodes, a whorl of branches being formed at each node. 

The leading shoot is from the first the most conspicuous and the most important part of the 
plant, branches being manifestly subordin~te, dying off in later years as in other conifers. '_rhe 
rate of growth being of most important practical interest, 'much space has been devoted to this 
part of the developmental history. 

The tree rarely reaches a. height of more than 160 feet and diameters of more than -!0 inches, 
more usually 30 inches. Occasionally these dimensions are exceeded; trees of 200 feet in height 
and of 60 inches in diameter have been reported. The largest actually measured by the Division of 
Forestry was 48 inches in diameter breast high and 170 feet in height, with an age of about four 
hundred and sixty years, containing 738 cubic feet of wood, standing in a group of similarly old 
and large pines in Michigan. Another tree of this group, with 47 inches diameter and 162 feet 
in height, contained 855 cubic feet, being less tapered. 

EXPLANATION OF PLATE lX. 

1. Seedling as it first appears with seed coat attached to seed leaves. 
13. Seedling with seecl coat detached. 
3. Seedling with seed leaves and primary foliage leaves disposerl singly on stem; five months old. 
4. Seedling in its second year, showing primary leaves and secondary leaves (mature form ), tho latter in clusters 

of five. 
5 and 6. Seedlings three to five yenrM ol<l. 

RATE OF GROWTH. 

The following statements regarding the progress aud rate of growth of White Pine are hased 
mainly upon the very comprehensive data collected by the Division of Forestry in Maine, New 
Hampshire, Massachusetts, Pennsylvania, Michigan, and "Wisconsin. These data, involving meas
urements and detailed analyses of over seven hundred trees grown under varying conditions, 
together with records of the conditions under which they grew, and the amounts of t.imber which 
were produced under such conditions per acre, are presented fully in the tables, with accompanying 
notes, in the Appendix to this monograph. It appeared, however, desirable to present in the text 
not only the generalizations and conclusions, but also some typical cases. Some other measure
ments, made before this comprehensive investigation and recorded by the writer in his original 
manuscript, are also produced. 

HEIGH'!' GROWTH. 

SEEDLING STAGE. 

The growth of the seedling is variable, according to the conditions under which it grows. In 
the forest it is much slower than under cultivation, as would naturally be expected. The common 
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practice of nurserymen is to sow the seed uroadcast in carefully prepared beds, where the seed
li_ngs stand from two to four yea1·s before transplanting. Standing very close, the trees do not 
make as stocky growth as they otherwise would. Under these conditions the average growth of 
untransplanted seedlings, according to statements by the well-known nurserymen, Thomas 
Meehan & Sons, is as follows: One-year seedlings, 2 to 3 ·inches high; two years, 4 to 6 inches; 
three years, 12 to 15 inches; four years, 2± to 36 inches. 

The late Mr. Robert Douglas, the veteran nurseryman, of Waukegan, Ill., wrote: 

White Pine seedlings one year old are 1 to 2 inches high and altogether too small and tender for transplanting. 
At two years old they are much stronger, from 3 to 5 inches high, with fine fibrous roots and in fine condition for 
transplanting. At three years old they are 6 to 9 inches high ancl should not be allowed to stand another year, as 
they would add about 10 inches to their height during the next year and would not be suitable for planting. 

The first season after transplanting, the White Pine (like other trees) will no t increase llluch in height, but 
will establish itself, extending its roots and forming a strong terminal bud, so that when it is six years old it will 
exceed in weight and bulk over one hundretl times its proportions when transplanted, and thereafter will increase 
in growth from 18 to 30 inches in height annually in good soil for many years. 

Gardner & Sons, whose nursery is about 90 miles west of the Mississippi River, in Iowa, and 
therefore outside of the natural range of the species, submit the following measurements, coincid
ing with the above, as representing average growths at their nurseries before and after trans
planting: One-year-old seedling, 12- inches high; two-year-old seedling, 4 inches high; three-year 
old seedling, 7 inches high. The trees are transplanted at three years of age and thereafter the 
average height for the three following seasons are: Four years old, 12 inches high; five years old, 
16 inches high; six years old, 33 inches high. .Anotber establishment reports as the average 
height of two-year-old trees in seed bed, 32- inches; of three-year seedlings, 7 inches. 

Casual observations and measurements of some forty-five seedlings iu the forest permit the 
following as to the height growth of seedlings in the forest: 

Height growth of Trilite Pine in the forcstfm· the first six yea1·s. 

lleigut of s tem. I Current 
Age of seedlings. -----,----...,---- annual ac· 

6 years 30 34 31~ 0-5-y-ea_r_s l·0-~--~-2~---

From- j To- j A\erage. cretion . 

IncheB. I Incher. Inches: Inches. 
1 year .... .. .... .• ....... ......... ... 
2 years .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

1 
2 

2 
4 

1!. 
3' 2 

3years ............................. . 
4 years .... .. .... .. .... .. .. .. .. . .. .. . 

3 
6 

7~ 
10 

5 
8 
~ 

~ ~-~~'.... .. ...... .... .............. 
__._.._.._._.._.._._.._.._. _.._.._. _.._.._._.._.. 
L 

These measurements show that the rapid heigbt growth begins with the sixth year, when the 
total growth of ille first five years is almost d<;mbled in one season. This, to be sure, holds only 
for seedlings favorably situated. In those less favored the rapid stage of development com<>s more 
gradually. This slow progress in younger years is naturally reflected in a retardation of the year 
of maximum height growtll, which in dominant trees occurs about the twentieth year, while in 
oppressed trees it may not come before the fortieth year. 

DEVELOPMENT IN OPEN STAND . 

Trees on lawns and in pastures, which grow up in full enjoyment of light, are somewhat dif
ferent from trees in the forest. The slow seedling stage is followed by a very rapid increase in 
the rate, which attains its maximum before the twentieth year and then declines gradually. 

Table I, on the next page, presents a complete record from year to year of the growth of eight 
trees planted on a lawn at Ann .Arbor, Mich., which were measured in ISSG, the annual increase 
being measured between the wllorls of branches. Tlle~e measurements also exhibit the great 
variability of growth from season to season and from tree to tree, even under otherwise similar 
conditions. In some of the trees, evidently, injuries or accidents retarded development. Such 
apparent deficiencies have been left, out of consideration in averaging the data. 
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TABLE I.-Height growth of Whi.te Pine plantecl in lawn at Ann .d.1·bo1·, Mich., by years, in inches. 

Diame- Height, by years. 

Number of tree. .Age. ter H eight 1 1 I ·,----;J----c--.j----.l-,--,--1-1,---,1--,-, II I I 
breast ' ltoG 7 8 9 1011121314 15 16 17 1 19 20 2122 23 2-l 25 26 27 28 29 30
high. I I 

--- -------l-1'-rs-. Inches. Feet. --;::In. In. In . In In. J in.~In. In lin. In In. In . In. In . Jn. In lin In -;::,In. In In -;::,In. 

L::::::::::::::::::::::::::: g l u ~~ : ~ ~~ 
1
~ 

2
; i~ i~ i~ l ~g ~l ~~I ~~ ~~ ~~2i" '2i ::: :: : :::::: ::: ::: ::: :·: ::: ::: ::: 

3........ ... .. .. .. .. .. .. .... .. 19 . 6 30. 5 25 10 4 14 32 24 2:J 23 32 35 32 36 26 32 ..................... . ......... .. 

4...................... .... ... 21 6 26.6 41 6 12 24 23 18 26 23 5 29 25 5119 20 25 19 .............. . ........... . 

5............................. 23 8. 2 34. 5 33 12 14 14 20 40 29 20 37 30 10 32 30 7 26 24 21 15 ..... . .. . ........... . 

6............................. 29 12.8 4-1.5 50 7 16 17 24 28 20 30 21 27 21 2517 34 25 23 22 17 20 12 29 25 17 7 . .. 


7-~~~:~.~~~:::::: :::::::::::: ''''3o'. '' '15"'1" "53" ~~- 5 2~ 1~ nl2~ 2! 1~ 1·. i~ ll1~11~'1, ~b 1~ ~~~ 1~ l~1!11il' ~~ 'i9 ~~~7J
1

' 26 1 'i41 '2i 'i2 
8............................. 30 1=~~=47.5 39 = _:=~~ -~ 35 18 15, 14 .2~1 24 31_2~ 1 22 _:~ 36 _:~~= 15 24 31 24~~~~~~-=~ 


.Average by 6-year periods . ...... 1....... .i........ 6. 31' ..... ... j . .. ( .. 18 ......1.. ·I·.. ... 21. 6 .. ·I·... .. . "I"· 26 ...... .. · · .. . .. .. · 
1 1 1 1 1 1 1 

NOTE.-Trees Nos. I to 6 stood iu shallow soil on gravel subsoil; Nos. 7 and 8 in deep loam. 

From this table it appears that these eight trees grew on au average hardly more than 6 
inclles during· the first six years, more than three times as fast during tlle next six years, and 
reached a maximum rate of over 27 inches per year during the third period of six years, the 
decline beginning after the twentieth year and the rate decreasing until it has fallen to about 15 
inches near the thirtieth year; 

To show llow, under less favorable conditions, the progress of self-sown trees is very nearly 
the same, the following measurements may serve, from 'which it appears that natural seedlings on · 
pastures, standing more or less crowded, reach at ten years a height of 10 feet; at the age of 
twenty years about 25 feet, and. trees tbirty-five to forty years of age, witll diameters of 6 to 9 
inches, attained and even passed the height of GO feet, sbowing an average growth for tbat period 
of 15 to 18 inches per year: 

TABLE II.-JieaBlt1'ements of self-sown White Pine on pastnre.. 

[Furnished by :Mr. J. E. llobbs, of North Berwick, Me.; altitude, 250 feet.] 

Length ofNumber of Number of D' t f 1-::,r:~lao/
H eight of leader forrin~s Otl rings 1 foot . ~~:~:~to I' Dinmeter 4 Number of tree. t1me oftree. last fiyestump cut abo'l'e I ground. feet high. measur.eat ground. ground. · years.ruent. 

Ft. i n. Inches. Ft. i,.,Inches. 
1. ........ ................. .................... . .. . 
 8 JU 23 7 1110 2!! 
2................................................ .. 
 10 ............ 31 
 13 n 32 9 u 
3................................................ .. 
 10 ............ 2i1 
 12 9 28 .......... .. .. 

4.................................................. 
 12 9 28 6 310 8 2i1 
5 ................................................. . 
 11 8 3! II 3 29! 8 5 
6............................. ....... ............ .. 
 13 9 16 7 212 9 5 
7.................................... , ............ . 
 12 ............ 4 
 .............. 22 10 10 

8................................................. . 
 15 9 21 9 7u 10 ~ 
9................................................ .. 
 13 9 25 9 013 11 4 

10................................................ .. 
 13 9 24 8 014 10 3~ 
11................................................ .. 
 14 ............ 4~ 
 16 6 21 ............ .. 

12.......................................... . ...... . 
 21 0 13 014 5~ 
13 ................................................. ! u c:::::::::: 4~ 
 16 6 21 0 
14.............................................. . .. . 
 25 0 18 ............. .
15 ............ 5i 

15 ..... . ... . ....................... . ..... . ......... . 
 15 ............ 9~ 

16................................................. . 
 18 ............ 6~ 
 ......~~ ...;..........~~. r::::: :::::::
17............ ........ ............................. . 
 18 ............ 13! 

18....................... . ........................ .. 
 25 6 18 6 018 14 511 

25 6 30 6 619................................................. . 
 20 ............ 711 

28 1U 33 7 020 ................................................ .. 

29 9 14 6 121. ............................................... .. 

61 0 12 ............ ..
22.................................................. 

60 0 15 ............. .
23 ............................. . ...... . ........... .. 
 U ! ::::::::~L:::::::?:: 

39 ....................... . 
 64 0 15 ............ ..
24............................................... .. 

60 0 18 ............. .
39 25................................................ .. 

60 0 18 ............ ..
26............. ..... ............................... . 
 40 !""""'"" .......... .. 


NOTES TO TABLE II. 

No. 1. From old pasture after one year's tillage; 5 feet from No. 6; bore cones. 

No.2. With Nos. I and 3, aud from similar trees. 

No.3. Old pasture, soil shallow, gravelly loam on compact subsoil of sand; pine mixed with Hemlock, Oak, an<l Maple. 

No.4. Level ground, soil heavy loam, somewhat shaded. 

No.5. From ol<l pasture after one year's tillage; 5 feet from No.6; bore cones. 

No.6. From ol<l pasture after one year's tillage; 5 feet from No.1; bore cones. 

No.7. From old pasture after one year's tillage; ·5 feet from No.6; bore cones; distant from neighbors 8, 34, and 19 inches. 

No. 8. From old pasture after one year's tillage; 5 feet from No.6; bore cones; touched another 4-inch diameter. 
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No.9. Level ground, soil heavy loam, somewhat shaded. 
No. 10. From old pasture after one year's tillage; 5 feet from No.6; bore cones. 
No. 11. Old pasture, <!oil shallow, gravelly loam on compact subsoil of sand; pine mixed with Hemlock, Oak, antl Maple. 
No. 12. On slight incline to north; soil nearly 3 inches from similar tree, with others quito near; crowde<l. 
No. 13. L evel ground, soil heavy loam, somewhat •!Jaded . 
Nos . 14-16. Old pasture, soil shallow, gravelly loam on compact s ubsoil of sand; pine mixed with Hemlock, Oak, and :Maple. 
No. 17. Isolated; lost leatler six years previous, apparently through Iemler worm. 
No. 18. Level ground, soil heavy loam, somewhat shaded. 
No. 19. With No.12 ; lost leader fh·e years predons by leader worm ; n earest neig!Jbors 2, 5, and 10 feet, respectively. 
No. 20. Level ground, soil heavy loam, somewhat shaded. 
Nos. 21-26. Old pasture, soil shallow, gravelly loam on compact subsoil of santl; pine mixed with Hemlook, Oak, and Maple; ground 

slopes to west; all six trees, besides four others, within circle of 24 feet diameter ; crown about 20 feet long . 

Concerning trees 1, 3, 5, 6, 7, 8, and 10 (Table II), 1\ir. Hobbs sent the following- interesting 
communication, under date of January 11, 1887: 

All these trees were found in an old1)asture adj oining my land on the north and ha,ing similar aspect and soil. 
A fringe of tall White Pine timber surrounds it ou three sides, north, east, and sonth. The distance across this open 
laud from north to sonth is about 60 rods. This laucl has been in pasture from fifty to one hundred years. It was 
formerly thickly covered with moss, sweet fern , and other low-growing bushes, iu the shade of which animals found 
some grass. Although thus sarrounded by tall pines their seeds seldom sprung up. 

Not·many years before these trees started a portion of this land was plowed and planted with potatoes one year, 
and then turned out to pasture again, whereupon young pines immediately sprung up. These were cut down first, 
but they continued to come up so abundantly that they were allowed to grow, and now the patch that was planted 
with potatoes is quite thickly covered, in many places too thickly, with trees like those measured. This fact shows 
the importance of t urning up the soil so that the seeds that fall upon it may baYe a chance to take root. Only h ere 
and there a seed will.find lodgment on Janel that is covered with moss ancl low-growing bushes, no matter how 
abundantly seeds may be sown upon it. 

How such trees continue to grow is shown in Table III. From the measurements it appears 
that a steady growth continues, which, by the hundredth year has brought the tree to a height of 
near 100 feet. 

TABLE III.-JleaB lH'ementB of White Pine, 91'0ltn on abandoned fields. 

[Fn rnisbed by Mr. J". E. Hobbs, of Xorth Berwick, Me.] 

L ength Height at-

Numrber. of Age. n..~~~- D~t:,~· L ength le~£er Total 
1 8 8 br~ast below c g~n. for la st height. 10 I 20 j 30 40 50 GO I ·o I 80 90 1 100 1 110 I 1°0btgll . crown. r ti ve ... ' ""' years. yrs. yrs. yrs. yrs. yrs. yr.. yrs. yrs. yrs. yrs. yrs. yrs. 

---- 1---------------- _.___ ---- -- ------------ --- -----------
rear•. Inches. IInches. Ft . In. IInchu. Ft. In. IF eet. Feet. Feet. Feet . Feet. Feet. Feet. Feet. Feet . l Feet. Feet. \ Feet. 

1.. .. ...... 58 16 13! 50 0 ti6 80 10 15 28 42 55 69 .... ...... .............. 1. ... .... ... ..... .. 

2.......... 59 14! 10! 30 0 69 67 6 10 20 31 45 57 .................................... 1..... . 

3.......... 61 12i 7! 33 0 48 78 3 12 25 37 47 62 77 .... ............................... . 

4.......... 64 15~ 10 28 6 56 70 2 11 24 36 47 58 68 ...... ....... ..... ...... . .... ...... . 

5.... -- .. .. 70 15~ 11! 43 6 50 84 6 14~ 30 46 60 68 76! 84t .... ........ ........ -- .. ..... . 

6.......... 82 llit Sit 38 0 72 91 1 Onlyonelogcut; heigbtntfifty.eightyears, 6!feet10inohes. 

1.......... 84 201 13 3s s 40 100 s o 21 39 I 54 n s2 n 99 .................. .... .. 

8.......... 85 23 16! 45 6 66 OJ 6 9 19 28 4-1 52 63 75 86 ........ .......... 1..... . 

9.......... 85 18 12h 39 4 62 92 7 8 16 26 39 52 64 76 87 


10... . ...... 87 25 1R. 49 10 36 104 10 8 16 28 1 47 66 77 87 97 

11.......... 87 19l 12! 40 4 72 100 2 9 21 35 48 60 70 81 93 

12.. ... ..... 108 32 21! 52 6 28 112 9 13 25 39 53 66 79 86 92 

13.......... 100 31 21 61 4 40 112 9 Not cut into sections. 

14 .......... 117 29 23 57 0 ........ 101 10 14 1 27 1 40 4R 55 , 62 , 69 1 76 1

15...... ... . 122 23 16 55 0 30 107 5 8 16 25 1 36 1 49 62 70 77 

16.. - .... - .. 123 28 19 50 0 24 97 4 10 2). 35 52 58 63 69 7! 

NOTES TO TABLE III. 

No.1. North Berwick, .Me.; near foot of bill sloping to north; growth, tlense ; apparently abandoned farm land; shallow, sandy soil. 
No.2. South Berwick, Me.; thrifty second growth, in valley of Great Works River; exhausted farm land on granitic formation , 

sand over 20 feet deep, well stocked with White Pine. 
No. 3. North Berwick, Me.; near foot of bill sloping to north ; growth, tlense ; apparently :tbandoned farm land ; shallow, sandy soil. 
No.4. North Berwick, M e.; near foot of hill sloping to nortb; growth, tlense ; apparently abandoned farm lantl; shallo1)', sandy soil. 
No.5 . South Berwick, Me. ; thrifty second growth, in valley of Great 'Vorks River; exhausted farm land ·ou granitic formation ; 

sand over 20 feet deep, w ell stocked with White Pine. 
Nos. 6-16. North Berwick, .Me.; near foot of bill sloping to north; growth, dense ; apparently abandoned farmland ; shallow, sandy soil. 

DEYELOP~IENT IN THE FOREST. 

In the dense forest the same general law of development, namely, of slow and rapid stages, 
prevails for dominant trees as is exemplified by the foregoing measurements of trees grown in 
the field, although the quantitative progress varies somewhat. According to the relative amount 
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of light at the disposal of the crown the rate of growth diJl'ers, and there is found, therefore, in the 
forest trees, though very nearly the same age, trees of different heights, acconling to ille success 
of the struggle for light which they have had with their neighbors. At every stage of the devel
opment of a forest growth, after its juvenile period, the trees can be classified into dominant, the 
tallest, which grow with their entire crown in full enjoyment of light and space, oYertopping their 
neighbors; codominant, which, although of same height, haYe their crowns narrowed in, but still 
unimpeded at the top; while others (oppressed) are pressed in from sides and top, and finally are 
entirely suppressed and die. This relationship of individuals changes from time to time, some of 
the codominant gradually falling into the class of oppressed, and of these a large number become 
suppressed. Occasionally a codominant becomes domiuant, or au oppressed one, by liberation of 
its oppressors, through storms or accident, finds opportunity to push forward and make up for 
lost time. Thus, a natural growth may start with a hundred thousand seedlings per acre; by the 
twentieth year these will ha,-e been reduced by death to 6,000, and by the hundredth year hardly 
300 may be left, the rest having succumbed under the shade of the survivors. 

It is owing to these c11anges that in analyzing tree growth we find great, often unaccountable, 
variation in the rate of growth of eYen the same individual, and hence, in order to recognize the 
average, a very large number must be measured to even out the deviations from the law. 

For the same reason it is desirable to classi(y the trees as indicated above and ascertain the 
rate of growth of trees grown under different light conditions. To be sure trees behave also 
somewhat differently under varying conditions of soil, climate, and exposure; hence, a further 
classification is necessary if it is desired to establi:;;h more than the mere general law of progress 
and also to ascertain the influence of these variable conditions. 

In a general way, we find, as in the trees grown in the open, the slow seedling stage followed 
by a very rapid increase in the annual rate of growth, beginning with the sixth year aucl reaching 
a maximum of 16 inches with the tenth year in dominant trees. With trees which have not 
enjoyed access to light to the same extent the maximum occurs later; hence, in coilominant trees 
it is reached, with 13 inches, in the twentieth year, while the oppressed trees reach their maximum 
current accretion still later, namely at forty years, with less than 1:3 inches for the year. As soon 
as this highest rate is reached decline takes place gradually in all classes, much faster in the 
dominant trees than in the less-favored ones, which decline in the rate of annual height growth 
much more slowly. 

By the one hundreth year the annual height growth is reduced to from 6 to 7 inches, the 
dominant trees showing the lower rate, which continues to decline until about the one hundred 
and sixtieth to one hundred aud seventieth year, when all tree classes have come to a rate of 
about 2 inches, at which they continue to grow, slowly but evenly, for another century. 

This persistence of the height growth, which makes old trees tower 40 to 50 feet above their 
broad-leafed neighbors, influences also the shape of the crown, which does not flatten, as is the · 
case with most pines. Very old trees, four hundred years and over, rarely exceed a height of 160 
feet, although exceptional individuals have been found of the unusual height of 200 feet. 

It will thus appear that the principal height growth is made during the :first century, the 
second century noting a persistent but only slow progress. 

If we take the average of all the yearly accretions at any one year of the life of the tree 
(the average ani:m::tl accretion at that year), the influences which have been at work during the 
whole lifetime are of course reflected; therefore, since the juvenile period shows a slow growth, 
the average accretion attains its maximum much later. Thii' culmination of the average annual 
accretion takes place much earlier in the more favored tree classes, namely, at about the twentieth 
to fortieth year, after that declining, while in the oppressed it does not occur until the seventieth 
year, maintaining itself afterwards for a long period. 

This difference would also appear if we compared better and poorer sites. In other words, 
when the annual rate of growth is slow it remains more persistent than when it is rapid. The 
persistence noted in oppressed trees indicates also the shade endurance of the species. From 
Table IV, which gives the accretions from decade to decade (periodic accretion), we see the 
capacity of the species to thrive in spite of the shade, even iu later stages of its life. Even after 
ninety years of oppression, when the tree is given opportunity by increase of light, it is still able 
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to make as good au annual height growth as its more-favored neighbors, and can continue the 
same to the second century. From the table of heights at various ages it is learned that the 
success in the jnvenile stages after all tells on the total height growth. 

TABI.E IV.-Periodic height g1·owth, by decades, of dominant, codominant, and opjn·essed pine. 

Dbcades. 
Class. 

_________ _1 __:__a__"'-~~-7-~~~~ 12 ~~~~~~~~ 2o 21 22 23 _24 ~ 
1

1

1 
. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. IFt. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft.

Dommant ... ..... ... . . . . . .. . . . 8 12 13 13 11 10 8 7 6 6 5 5 4 3 3 3 3 3 3 3 3 .............. ..

Codominant... ... .. . .. .. .... .. 4 12 10 10 12 6 8 8 7 6 5 5 4 4 a 3 2i 2i 2 2 2 2 2 2 1
Oppressed.. . . . . . . . . . .. . . . . . . . 4 8 7 8 9 9 8 8 6 6 6 5 5 4 4 4 3 3 3 2i ................... . 


E.ffect of composition of forest ttpon height g1·owth. 

The height development of White Pine seems to progress more rapidly when it grows mixed 
with other species. A striking instance showing how the height growth of White Pine is bene
fited by the presence of other species is given in the diagram (fig. 2), which represents the height 
growth of White Pine taken from two sites (a and b) in Presque Isle County, Mich. The sites 

were about 5 or 6 miles distant from each other. 
/00 -1-L The soil and the moisture conditions on both 

On site "a"--- sites were apparently identical (fresh sand), as 
were the total number of trees to the acre (the"b''" " 80 	 sample area on site a contained 181 trees and 
that on site b 189 trees) and the age of the trees 
and their distribution over the ground (density 
of crown cover). The only difference found be
tween the sample areas staked off on both sites 
was the composition of the forest. Site a con
sisted of a mixed growth of Norway and White 
Pine, while site b represented practically a pure 
growth of White Pine save a few small Hemlock 
and an occasional Norway Pine. The diagram 
shows that the White Pine on site a was exceed
ingly stimulated in its height growth by the 

BO /OO presence of the Norway Pine.40 80RG£ The associated species entering into the 
· struggle for light with the White Pine naturally 

FIG. 2.-Diagram showing height growth of White Pine in Presque ff' t th . f th h • ht . th f th
Isle County, Mich.: Site a, in mixed growth; site b, in pure growth. a ec e progreSS 0 e mg grow 0 C 

· pine. The effects of the associated species upon 
tlle height growth of White Pine and the period of their influence depend upon the capacity of 
the associated species to grow in height as well as upon the time when the associated species are 
either introduced among the pine or received it under their shelter. In case, for instance, hard
woods accompany White Pine from the very start the influence of the hardwood upon the height 
growth of the pine will last only for the first sixty or seventy years, that is, up to the age at which 
most of the hardwoods practically reach their maximum beight. In case the Norway Pine or the 
Hemlock starts simultaneously with the White Pine, the height growth of the White Pine will be 
stimulated to a considerably later age, because the Hemlock or Norway Pine continues to grow in 
height at a similar rate for a longer time. When the White Pine happens to start on ground 
already covered with other species in such a manner as not to be interfered with in its growth the 
associated species, if capable of growing in height to a later age, will stimulate the height growth 
of the White Pine for a considerably longer period. All this is clearly demonstrated in the accom
panying diagram (fig. 3), representing the height growth of White Pine taken from three sites 
(f, lc, and i) of identically the same conditions except as to composition of the forest and the differ
ence in the ages between the pine and associated species. All three sites had a well-drained 
clayey loam underlaid by a laminated shale of indefinite depth. The White Pine on site f (Clear
field County, Pa.) was mixed with Hemlock of a large size; the pine on this site had started 
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among the Hemlock, which stimulated the height growth of the pine during all its lifetime. The 
White Pine on site k (Jefferson County, Pa.) \vas mixed with Hemlock of a small unmerchantable 
size. The pine here bad started simultaneously with the Hemlock, which stimulated the height 
growth of the pine only for a certain period, after which the Hemlock, being overtopped by the 
pine, was out of the struggle and left in the capacity of an underwood. The White Pine on site i, 
which merged into site k, was mixed with hardwoods, which stimulated the height growth of the 
pine for the first sixty years, when the hardwoods reached their maximum height and then with
drew from the competition, leaving the pine to increase the height on its own tlCcount. 

The influence of climate and soil on height growth will further appear from a study of the 
tables in the Appendix. This influence on height growth is not very great, if we confine our 
inquiry to regions of best development, the difference rarely exceeding from 5 to 10 per cent. 

On sibl-F"--
120 , "k" 

II llill 

100 

20 

0 
0 20 40 60 80 /00 120 11/.0 lBO 

llGE 
Flo. 3.-Diagram showinj.( height growth of Whlte Pine in forest of varying composition in Pennsylvania: Site/, Clenrfiel<l Connty; sites 

k and i , J efferson County. 

E.tfect of locctlity ttpon height growth. 

Comparing the growth in different localities, it appears that the trees from Pennsylvania 
started at a lower rate than those in all other localities, but after the twentieth to the twenty-fifth 
year they surpass all others. If this can be accepted as correct, the lfeduction of the development 
iu early youth from old trees being subject to errors, it may be explained by the fact that these 
trees grew in mixture with Hemlock and were kept back by the shade of their neighbors, but when 
they had outgrown thes~ they felt the stimulus exerted by them. 

The trees from Maine and Wisconsin, also starting more vigorously than those from Michigan, 
decline and sink below the Michigan trees between the eightieth and ninetieth year, which may for 
Wisconsin be possibly explained by the retarding influence of winds after the pines have out
grown the hardwoods, while in Maine the poorer soil may account for it. Michigan, with its 
tempered lake climate, presents a most regular and persistent height curve, coming nearest to the 
average of all locations. 

In codominant and oppressed trees these differences do not come to an expression, but since 
the classification is somewhat doubtful and variations within wide ranges are possible, these data 
are hardly to be used for comparison as to locality effects. 

20233--~o. 22----3 
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GROWTH IN THICKNESS. 

The growth in thickness, or diameter accretiou, although remarkably regular in this species, is 
much more variable, but it is also more persistent, than the height growth, as will appear from the 
following comparisons: Thus, in five groups of trees from different sites, ninety-four to one 
hundred and nine years old, the heights dilfer only by a nttle over 8 per cent, varying from 91 to 
981- feet, while the diameters differed by almost 50 per cent, varying from 16 to 23.7 inches. Agaiu 
the persistence is illustrated by· the comparison of the height growth of five groups from two 
hundred and seyen to two hundred and thirty-tllree years old, which showed an increase over the 
group just mentioned of somewhat over 20 per cent, while the diameters were by 30 per cent 
greater; and if the poorest groups of the two sets had been compared the difference would have 
been still more striking, namely, 15 per cent for the height as against 37 per cent for the diameters. 

This is in part explained by the fact that, whet·e the seedling springs up in the virgin forest, 
it is very apt to be suppressed for a longer or shorter period by the large mother trees and the 
host of deciduous and other forms which make up the forest cover. While the height growth is 
by this shade also impeded, this is not so to the same degree as the diameter, which is a direct 
function of the amount of foliage that is at work. 

'rhe sapling may thus remain a slender pole for many years, and not until it is able to lift its 
head above its crowding neighbors, or until light has been admitted to its branches, does it begin 
to expancl its crown and consequently thicken its stem. 

In managed forests, or in tracts where from any cause crowding has been prevented, the 
growth in diameter progresses somewhat more in the manner of the height growth, namely, slowly 
at first, then rapidly until the maximum is attained, when a slowly decreasing rate sets in. In 
the seedling the diameter growth is exceediugly small, very rapid in the young trP.es, when the 
annual ring is often one-sixth to one-half of an inch wide, but decreases with the slower rate of 
height growth. When the tree is sixty to eighty years old, the yearly ring is commonly not more 
than one-twelfth of an inch wide; it tllen gradually sinks to one-fifteenth qf an inch, which is then 
maintained throughout life, rarely falling to one twenty-fifth of au inch. 

The average annual accretion reaches its maximum about the fiftieth to the sixtieth year 
with somewhat over one-fifth of an inch on the diameter of dominant trees, which rate is nearly 
maintained to the one hundred and fift ieth year. 

Thrifty trees at forty years of age grown in the forest, measure from 6 to 9 inches in diameter 
breast high; at fifty years, from 10 to 12 inches ; at eighty years, lJ to 17 inches; aud they reach 
a diameter of 18 to 20 inches by the time they are a hundred years old. 

To attain a diameter of 30 to 40 inches, which represents the best merchantable material 
of days now almost passed, more than two hundred years have been required, while trees four 
hundred to four hundred and fifty years old attain diameters of 50 to 60 inches and over. Trees 
of 40 inclles diameter at three hundred years were by no means rare. 

To be sure, there are exceptional individuals wllich exceed these dimensions, and variation in 
the rate of growth, due to soil, climate, and surrounding conditions, are naturally as frequent as 
in heigllt growtll . 

The progress of diameter development of dominant, codominaut, and oppressed tree classes, 
and in different localities, is exhibit{:d in the tables and diagrams in the Appendix. 

The usual met.hod is to determine the diameters at 4~ feet from the ground (breast high ), not 
only because when measuring standiug trees the measurement is most conveniently made at this 
height, but because the lower diameters show much more irregularity. There is also more wood 
deposited near the base at and above the root collar, giving rise to the so-called root swelling (butt 
swelling), undoubtedly a provision to strengthen the stability of the tree. Unfortunately for the 
investigations here recorded, it was not practicable to have the trees cut and measured at breast 
height, since the measurements were made on trees felled in regular lumbering operations, exposing 
only the cross sections at the height of the stump, mostly 2~ feet above ground, and at log lengths. 
Even at that height (2~ feet above ground), a difference in the progress of diameter growth from 
that on higher cross sections is noticeable and becomes especially pronounced in later life, as 
is shown in the curves represeuting the progress of diameter growth on cross sections at various 
heights. 

The diameters Lere given for the lowest section are, therefore, somewhat larger than those 
usually employed, namely, breast high, especially in later years. 
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The higher sections exh1bit not only a regular course, but an entirely similar one, from cross 
section to cross section: There is no reason to assume that the course at breast height would not 
follow the same law; therefore there can be constructed a curve for this height similar to the 
curves of higher sections, using for guide points the data obtained from a series or measurements 
made to establish the yield of pine in which trees were measured at breast height (compiled in 
tables in the Appendix). This has been clone on the diagram in the Appendix, which shows the 
diameter development of difi'erent cross sections for dominant trees. From tltis can be read 
the following average dimensions as approximating the diameters of each decade, leaving out 
the uncertain juvenile stage: 

Dimneter, b1·east high, of White Pine (averages a]Jp!·oximated), in inches. 

l IDecade. 

20 ao l 40 I oo I GO ~- ~~~~~~I 120 ~~~ 1iiO 160 ~~~ 1uo I 2 oo I 
1-;;:1-;;:1-;::[--;::[--;::---;:: In. In . I In . In. In. I n. In. In. In. [ In . In. In. I In. 
L5 5. 5 8 11.5 13. 5 15 16.5 17.8 19 20.2 21.3 22.2 23 23.8 24. 5 25.2 26.4 26. 8 27.5 I 

1 1 

That these figures may be considerably exceeded (even by 50 to 60 per cent) under favorable 
conditions will appear from the various tables of measurements in the Appendix. Especially is 
this the case in the second-growth groves of pine. 

As will be readily seen in the curves after the juvenile stage, during whi ch the diameter 
grows very slowly, au acceleration in the rate takes place, which soon reaches a maximum, 
continuing at that for a short time, and then slowly and persisten~ly declining from about 3 inches 
per decade between forty and fifty years to 1t inches at one hundred years, and half that amount 
at two hundred years. 

DETAIL l\IEASUREl\IENTS OF ANNUAL GAIN IN CIRCUMFERENCE. 

Au interesting set of most accurate observations have been made and reported by Mr. 
Nathaniel M:orton, of Plymouth, Mass., exhibiting 38 young trees of White Pine, which had 
sprung up among oak and other hardwoods, mixed with White Pine and a few Pitch Pine in an 
old, rather-neglected piece of woods, and which were measured every year from 1891 up to 1898. 
The trees stand rather open. The age varied from twenty-eight to forty-two years, most trees 
being between thirty and thirty-six years old and their average age thirty-six years in 18:.:11. 

In 1891 the average cross section 3 feet from ground was 131 square inches ; in 1898, 197 
square inches ; the growth 66 square inches, or about 9 square inches per year, one tree making 
15 square inches per year. This g1·owth corresponds to a growth in circumference of about 1.3 
inches per year, or a growth in diameter of four-tenth s of au inch per year. 

The detail measurements are given in the following table: 

TABLE V .-.Jnnttal gain in circumference of Trhite Pine t1·ees in Massachusetts. 

Circum- Gain,~ -quarter inches. Total Ctrcum- 1 Gain, in quarter inches. Total 
N umber of tree. ·ference in six. lj Number of tree. I ference I in six 

. in 1890. 1891118921893 18941 895 1896 years. in l 8UO. 1891 1892 1893 _1894 189511896 years.I 
---- IncheB. -~'------- I nches_ I--~-~---,-

~ ::::::::::::::::::: ~~ ~ ~ ~ ~ I ! ~ ~~ ~~ :::::::::::::::::: wI ~ ~ ~ ~ ~ ~ ~~ 
3 - -..... -... - .-.... . 26 4 5 1 6 6 5 6 32 29 -.. ............... 42 4 4 6 1 5 5 5 29 

4 . - - - ..• - . .• - - --- - - - 50 1 1 2 2 1 2 2 l 0 1 30 - .. . .. . . . . . . . . . . . . 40~ 4 5 1 6 5 5 5 30 
5 - - . - - -.. . - .- -..... - 28 1 3 4 3 1 3 If> 31 -. . ... .. .... - -. - - . 57 0 2 5 5 4 4 20 
G.. ••••• .•• - . • • . . • • . 38!t 0 1 3 3 2 1 10 32 ... - - - . ... .. - - -.. - 44! 5 4 6 6 4 5 30 
7 -- •....•• -•...• . -. - 44 1 3 4 4 4 2 18 33 .. ... .. ........ .. 'I 42! 1 5 5 4 I 5 5 25 
8 • - •••• •• •• • - ••• - ... 27 2 3 4 5 4 5 23 31 . ... . . .. -- .. - --.. . 44~ I 3 5 I 6 54 I 4. 4 27 
9...... . ............ 35 3 3 3 6 3 4 22 35 ·--· ·· · -·- ·· ---· ·- 46! 4 4 6 5 28 

~~ :: ::::::: :: :::::::: m ~ ~ ~ ~ ~ ! ~~ ~~ :::::::::::::::::: !~! : 1 ~ 4 ~ I ~~ 
12 .... -- -... . - . . -- .. - 22 3 I 2 4 5 ~ 5 22 38 . . • . . . -- .. -... ... •I 36! 2 4 6 4 4 23 
13.. . . ......... ... . . . 44! 1 4 4 3 1 • 2 16 --~-----------
1~ -· · ··-·· · · ···- --· ·- 33! 4 4 7 5 5 4 29 1 TotaL. ......... -····· ··- 103 139 190 181 157 168 i 938 

iL::::::::::::::::: ~~t ~ ; ~ ~ ; ! ~~ Total in inches. ·· ···· ···I 25l 34l 47~ -- 45! 39! 42 234~ 
17 --- --- ·· · ·-····· · ·· 28! 1 3 -3! I 4 3 3 17 .============= 
18 ····· · - -·---··- · ... 39 1 1 2 3 3 3 16 Percentage of 
19 _....... _.. _... _. _ 48t 1 1 2 3 2 13 gain as com
20 ·-·- ··· · ··-- ·-· · ··- 50t 2 4 5 5 4 6 26 pared with I I 
21 ..... .. ... ..... .... 49!t 5 6 6 7 8 39 gainof189L ...... .. .•. __100 1_135 1}8! __176 __152 163 __·---··· 
22 -•••• . - .. - .-- -.---- 49 4 2 6 5 4 24 
23 __ .. _____ __ .. _. _. . . 35! 3 4 5 6 6 5 29 .A:rerage gain I I j 
24 "1·· ····. . ·----_. _....... ·-- -·r 51 4 33 o"6 1 55 55 67 2828 jler tree - ... -... . 1'\,'\, 9-,Jo H~ HB 1:8~ lH
25 ____ . __ · 33 2 . mches)----.--(in --.- ... 
26 .. ............ . -... 37~ 3 3 5 5 5 27 1 1 

1 



__ 

36 THE WHITE PINE 

AREA ACCRETIO~. 

While the diameter accretion decreases in rate continuously after the juvenile stage, the 
growth of the areas or layer of wood corresponding to the diameter increments follows by no 
means the same course. 

After the juvenile stage, which is determined by the format-ion of a definite crown, and when 
the diameter has attained at least 6 inches the cross-section area begins to increase in arithmetical 
progression; a constantly increasing rate prevails until a maximum is attained, which comes 
between the sixtieth and one hundred and twentieth year, and then continues remarkably uniform 
for a long period. No decline is noticeable until after the secopd century bas begun. In codominant 
and oppressed trees the area as well as the diameter accretion move somewhat differently, the 
maximum rate coming later and lasting a shorter time, the decline foliowing· soon after the 
maximum. 

FORM DEVF.LOP~lENT, OR TAPER. 

Since size of crown and light conditions regulate the amount of diameter growth, it is evident 
that trees with well-developed free crowns form more wood than those crowded, the dominant more 
than the oppressed, and tlwse 011 lawns more than those in the dense forest. l\1oreover, in these 
latter the wood is differently disposed along the trunk than in tlle former. Not only do trees 
grown in the open throw their energy into branch growth, but the accretion on the bole is laid on 
in layers, increasing in width from top to base. Tile regult is a more rapid taper than in forest
grown trees, in wllich eacll annual layer is wider at the top than at the base of the tree, producing 
thereby a more cylindrical form. 

The following table exhibits in the measurements of six trees this variation in the width of 
the same annual rings at diil'ereut heights, and also in general the mode of diameter growth in 
these trees. 1\-Iore elaborate tables, showing the diameter growth of White Pine at various heights 
from the ground for dominant, codominantr and oppressed trees in various parts of its range: 
together with diagrams, will be found in the Appendix: 

Dimneter growth offorert-grown t1·ees at rarious heights j'1·om grotmd. 

\\idth of rings, in millimeters. 
Height 

0[i~~C· Single groups of ten rings, beginning A..ccumuJati\·e, by grou~s of ten rings, beginning at 
 Age of 
from at periphery. penphery. tree. 

ground . ..!:.___:______:_ ~~~___:___ _!___ ~ ~ ~ 20 ~~~~~~~.~~ 100 

Feef1 1 
14 1 19 21 17 17 1 13 18 22 .... 14 33 54 71 88 101 119 141 ..... J..... }Tears. 

33 1 15 21 I~2 28 34 .... ""I"" .... 15 ~6 68 1 96 130 ...... ...... ...... ...... ...... 115 
49 19 28 39 27 ... ... ........ ...... 19 47 86 113 .................................. .. 

68 27 58 ........ ............ ........ 27 85 .......... ------ ------ ------ ................ ..


1 

16 9 1 10 16 20 1 21 40 , 39 ........ 9 19 , 35 55 '6 1 116 155 .................. 
}
34 14 16 1 23 27 1 31 1 52 ...... .. ,.... 14 ~o ;a so I Ill 1ua 1 ...... ------ 1-- ---- ...... 10050 16 22 25 37 40 ---- .... ---- ---- 16 38 63 100 140 .................. ------ ---- -

:: :19?1 1 111; I :1~82 -~-~- -~~- ~ -~~- -~~ '~' ~~- :::: ~: :: :: ---~~- --~~- --- ~~- , --;~~- --~~~- ::::::::::::} 
~4 - • 20 22 36 50 ........ 12 27 45 65 87 123 173 ------ ------ -----  105 

~~ l~ ~; ~~ ~~ I ~g -~~- ::::l::::l:::: l l! ~g ~~ ~~ m--~~~- :::::::::::::::::::::::: 
16 13 26 21 24 2-! 28 .... ---- .... 13 39 60 84 108 136 1 177 ------ ............If 

''R 20 24 28 :n I 39 ........ 1 ........ 20 44 72 lOa 142 170 ...................... .. 

1~1J8 1 ~1~9 11 !_! ~~ -~~r:: ---- ........ :::: 1~~ ~i -~,:-1::~:: : :11:::: ::E I ::~~~: :::::: :_:_:::: ::_:::: ~} 
 102 

5 27 28 , 26 31 35 ---- "" 1 19 t46 

~~ ~: ~l ~~ !~ -~~.1:::: ::::':::: :::: ~~ 5s ~~ m -~~~.1: ::::: :::::: :::::: ::::::1:::::: 110 
66 25 35 .... -- .. --.. .. .. .. .. .. .. .. .. 25 60 .......... 


18 13 ~ ~~ 24 21 1 21 1 18 13 31 52 ~! --~~- --~~~- --;~~- --~~~- --~~~f~~~-'l21 25 

L~ l ll! ~ iL~} . ~ I li l ;· !! !lll :: ~~ ll~ l::l~ 71j 

From such tabulations the taper, factor of shape, or form factor, may be derived (see Tables 

II and V in Appendix), which denotes the deviation of the shape of the tree from a cylinder. 
This factor varies between 0.40 for the older trees and larger diameters to 0.50 for younger and 
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more slender trees, a factor of 0.45 being about the average for centenarians-that means the 
volume of a lmmlred-year-old tree is forty-five one-hundredths of a cylinder of tile diameter, 
measured at breast height aud the heigllt of the tree. 

This factor varies, of course, according to the ratio between diameter and height, and since in 
codominant and oppressed trees this ratio is a different one from that of dominant trees, as we have 
seen, their factor of sllape is also different from that for dominant trees, that is, their taper differs, 
the former being more cylindrical than the latter. This will appear from a comparison of the . 
taper of trees as recorded in Table II of the Appendix, in which small diameters with compara
tively long shafts indicate the codominant and suppressed trees. Those with short lengths and 
large diameters are trees grown in open stand. 

From Table II, Appendix, we also see that the taper varies within wide limits from less than 1 
inch to 5 inches for every 16 feet, although in the majority of cases it lies between 2 and 3 inches. 
The tops taper, to be sure, much faster than the middle portion; and, again, in older trees espe
cially, the butt logs much faster than the upper portions, which are outside of the influence of the 
root swelling. 

ln young trees which make three log lengths of 16 feet, it will be safe to allo:w 1-2- inches for 
the first two logs and 2 inches for the last one as the average taper. In medium--sized trees, 
making four to tive log lengths, an allowance of 2 inches on the whole will fairly represent the aver
age taper, or one-eighth of an inch for every foot in length. In old trees which furnish five and six 
or more logs, an allowance of 4 to 5 and even 7 to 8 inches must be made for the first log and 3 to 
4 inches for the two top logs, while the middle portions show a more regular and less variable 
taper of about 2 inches, or one-eighth of an inch per foot. 

GROWTH IN VOLUME. 

During the juvenile stages the volume growth of the White Pine, as of most trees, is insig
nificant, a dominant treM of twenty years measuring not more than 0.5 cubic foot, which means au 
average accretion of 0.025 cubic foot per year. For the third decade tile amount of wood formed 
is over three times what it was during the first two decades, and at fifty years the bole of a domi

. nant tree may contain from 10 to 14 cubic feet and over, the average annual accretion having 
come up to one-fourth of a cubic foot, or ten times what it was at twenty years. 

Now, after the rapid height-growth period, with fully developed crowns, a rapid rate of 
volume growth sets in, increasing with each year, in arithmetical progression, until at sixty to 
seventy years the current accretion has become 1 cubic foot and over, and at one hundred years 
as much as 1-2- cubic feet is attained. After the one hundred and twenty-fifth year the increase 
in the rate abates, yet before the second century it has become 2 cubic feet, and remai1is then 
practically stationary for another century at least. 

Some of the oldest trees (four hundred and fifty years and over) measured contained 600 to 
800 cubic feet of wood in the stem alone, the largest, with 855 cubic feet, indicating an average 
annual accretion for this long life of over 1.8 cubic feet. 

While the current annual accretion after the fiftieth year is rapidly increasing, the average 
annual accretion, affected by the earliet' stages of ~>low growth, increases uaturally more slowly. 
For the first one hundred years the average is about two-thirds to three-fourths of a cubic foot 
for dominant pine, making the volume about 70 cubic feet. It increases to 1 cubic foot at one 
hundred antl fifty years and 1-! cubic feet at two hundred years, and, as shown above, gains 
gradually until old age. 

The progress in volume growth naturally varies under difl'erent soil conditions ·and with tree 
classes. In a general way, the oppressed trees and those on poorer sites do not begin the period 
of rapid volume growth as early as the dominant classes, but just as in the height growth1 which 
is similarly delayed, the rate when once at its maximum persists with great uniformity until 
about the one hundred and fortieth to one hundred and sixti(lth year, when a decrease becomes 
noticeable. 

The tables and diagrams in the Appendix show, by figures and graphically, the progress of 
diameter, height, and volume accretion for dominant, codominant, and oppressed trees throughout 
the range of the species. Comparing the growth from the several localities represented, a striking 

I 
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difference is not observed. It would appear that iu similar soils the White Pine grows at about 
the same rate, with similar persistence, and to the same tlimensions in all parts of its range. 

In Europe, too, as appears from a table on page 69, its growth as well as its general behavior, 
at least in the forests of Germany, is fully as favorable as at home. 

Besides differences as result of soils, an influence of the composition of the forest is noticeable. 
White Pine mixed with Hemlock (Pennsylvania stations) shows a more rapid growth for the first 
one huudred and thirty years, while among hardwoods (Wisconsin stations) the next one hundred 
years seem to produce the thriftiest growth. This is perhaps explained by the fact that in the 
latter mixture the White Pine bas after the first one hundred years its entire crown above the 
shorter hardwoods, and hence is in full enjoyment of light. 

The so-called "second growth" pine dev.elops somewhat differently, because, as a rule, it does 
not start in a dense growth, enjoying the light conditions of the open stand, the single individuals 
make a more -rapid volume growth, until they llave closed up, and forest conditions prevail. This 
is fully exhibited in the measurements of young groves in Massachusetts and New Hampshire, 
tabulated in the Appendix. 

In managed woods, where the 1_mmber of trees allowed to grow per acre is under control, the 
volume accretion may also be accelerated; the growth energy of the site beiug then exerted on 
fewer individuals, each oue deposits larger amounts. What this increase can be may be inferred 
from the table on page (i9, which records the growth of White Pine in Germany. 

CUBIC CO~TE~TS OF TREES. 

Having ascertained by a large number of measurements the diameters, heights, and factors 
of ohape possessed by trees under all sorts of conditions, the cubic contents of such trees can 
be calculated and recorded in a table for further use, by reference, iu measuring contents of trees. 
Such table for White Pine of different diameters and heights will be found in the Appendix, from 
which the contents in cubic feet of the bole of a tree whose diameter at breast height has been
measured and whose height has been estimated or measured can at once be read ofl'. 

LU~IBER CONTENTS OF TREES. 

The total cubic contents, being based on mathematical considerations alone, is the ouly 
rational measure of the volume. By stating contents in board measure we introduce at once a 
number of uncertain factors, which are variable in the practice, such as the lowest-size diameter 
to which logs are taken; the size of the lumber that is cut, from one-half-inch boards to square 
beams; the saw used, which determines the loss in kerf, and the skill of the sawyer, who can 
waste a large proportion in slabs and inconsiderate use of the logs. 1 

In these losses there is no allowance matle for crooks or rot, which would reduce the results 
still further, so that hardly one-third of the total volume of the tree would seem to reappear in 
the shape of lumber, provided the log scales used are correct, which anticipate a loss, of 44 per 
cent (Scribner) to 50 per cent (Doyle) in sawdust, slabs, and edgings for 14-inch logs, the average 
size of logs in the northern pineries. 

As a matter of fact, in good modern mill practice, not only does no such waste occur as is 
indicated in these log scales, even if all logs were cut into inch boards, but in addition small logs 
are worked into dimension material~ by 4, 2 by 6, 4 by 4, etc., in which the loss ·is reduced to a 
minimum; thus an 8-inch log may be cut to 6 by 6 inches. It then would make, if 16 feet long, 
not 16 to 25 feet B. M., but 48 feet. Since the bulk of our pine material is now obtained from 
small logs (over one-half below 14 inches diameter), these differences are of considerable practical 
importance. 

' A careful examination and measurement of one hundred trees of White Pine was made by l\Ir. Filibert Roth 
to ascertain what rational allowance should be made on the cubic contents of trees when converted into lumber. 
The average diameter of the trees measured was 28 inches, breast high with bark, and the height 100 feet, the factor 
of shape 0.43, that is to say, they were old trees with a moderate taper. They averaged 4.2logs of 16 feet per tree, 
which represented 76 per cent of the total >olume of the bole with bark, 2-i p er cent being lost in the top and stump 
and in the bark. The lumber contents of these logs, calculated by Scribner's Jog rule, represented only 39.5 per cent 
of the total Yolume of the tree, that is to say, over 60 per cent of the whole tree is supposecl not t o reappear in the 
lumber, the saw waste representing 48 per cent of the log volume and 36 per cent of the total volume of the tree. 
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Based upon a proper consideration of these practices, it will appear that au average allowance 
of 30 per cent in saw waste on the volume of logs of all sizes is more than ample, and that the 
lumber yield given in the following table and computed on this assumption of waste, although 
being for same sizes even 100 per cent above the log scales in use, remains still below the 
practically obtainable results: 

Lnmber contents in 16-fool loys. 

Computed I Wast~Dinmcter Scribner .Jnds~n 's IDoyle rt1le. for 30 perat small .favorite. ·1 rule.end. cent waste. Byn~~~lb- ByDoyle. J 

Inches. 

8 

10 

12 

14 
16 
Je 
20 
22 
24 
26 
28 

r -- 

Feet B . .JI. 

22 

:n 

64 

95 
142 
197 
248 
324 
392 
476 
562 

-

Feet B .M. Feet B. JII. Feet B . .M. 
32 to 48 
_ 4_6 _ 16 25 

60 to 85 -36 49 72
100 to 130 

7964 - 105
100 114 H:l 

Fi9144 187 
106 213 :?3i 
256 280 2!12 
32! 334 336 
400 I 404 420 
484 500 492 
576 582 	 I 564 

I 

Per cent . I P er cent. 

61 76 

6550 

47 57 

44 51 
41 46 
37 42 
33 39 
34 
33 
30 
29 1J 

In estimating the cut of lumber that may be obtained from a given area, there must, to be sure, 
an allowance be made in addition for unserviceable, crooked, knotty, rotten material, which may 
reach from 15 to 20 per cent, and, furthermore, an allowance for the loggers' risk in breakages and 
other losses, which may be figured at 10 to 12 per cent. 

To give, however, au approximate idea of the lumber contents of trees of various diameters 
and heights, these have been calculated for a number of trees and recorded in Table II, p. 87, 
in the Appendix. 

From these measurements, which are based upon Doyle's log scale, the following tabulation is 
made, showing approximately the increase of lumber contents with diameter growth and age. 
From this it would appear that the greatest per cent of increase occurs during the period from tbe 
fortieth to seventieth year, while in the fortieth year the average annual growth in voiume bas 
been about one-tllird of a cubic foot, in the seventieth year it is nearly 2 cubic feet, ::,r six times as 
great, and by the one hundredth year this rate is doubled, centenarians containing about 1100 
feet B. M. During the next century the trees make twice as much lumber wood, for now all wood 
deposited makes lumber: 

Jnm·ease in lnmber co ntents with &ize. 

Per cent of 
increase

Dinmoter I I .A.Yerago lp . 1.I .A.pproxi per yearannual ac- er~oc lC ac-Lumber. Height.brea•t mate age. dtu·in~ precretion . cretJOn.high. cedmg
period. 

Inches. Feet. r ear&. FeetB. .M. Gttbicjeet. Feet B . .JI. P er cent. 
14 0. 35 ............ 
.. .... ......7 to 9 50 to 70 40 

10 to 12 50 to 80 55 50 . 9 36 17 

13 to 15 
 I55 to 115 70 130 1. 8 80 17 

16 to 18 
 75 to 125 85 260 3 130 7 

19 to 21 
 80 to 135 110 440 4 180 

22 to 24 
 650 4. 6 210 

25 to 27 


85 to 140 140 
85 to 150 1R5 940 5. 1 290 


28 to 30 

I

85 to 150 230 1, 200 5 260 6j:JI 

CONDITIONS OF DEVELOPMENT. 


DE~IANDS UPON CLDIATE AND SOIL. 


The wide field of its uatural distribution and the thriftiness with which the White Pine 
- develops in climates outside of its native home show that it is quite adaptive as far as climatic con

ditions are concerned. Yet, from the manner of its development within the climatic range of its 
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occurrence, its use for forestal purposes would seem to be circumscribed by conditions of humid 
and cool atmospheres, such as are found in northern latitudes and high altitudes. Its distribution 
is manifestly more dependent on humidity than on temperature, or rather, on a low transpiration . 
factor, that is, such a relation of heat and moisture, both at the foot alld at the top, that the thin 
foliage can readily perform its functions; hence, its failure in cultivation in the trans-Missouri 
States, the contraction of its southern field to the high altitudes, and its best development in 
quantity if not in quality within the influence of the Great Lakes and to the northward and 
eastward. 

While adapting itself readily to almost any variety of soil, the White Pine manifestly prefers 
one with a fair admixture of sand, insuring a moderately rapid drainage. The pine· tribe in 
general occupies the sandy soils, to which it is better adapted than most of the deciduous tree 
species; but the White Pine is capable of disputing possession with its competitors even of the 
fresh mediun1-l1eavy loam and clay soils, making here the !Jest individual growth. 

Its shallow root system, iu which it resembles, as in many other respects, the spruces, permits 
it to accompany the latter to the thinner soils of the rocky slopes in the Adirondacks and New 
England States, although here its development is naturally less thrifty. Its growth on the rocky 
bills of Massachusetts within the hardwoods of that region is, however, at least for the first sixty 
to eighty years not much less thrifty than in the better soils in the valleys. It does not shun even 
the wetter aud occasionally overflowed and swampy ground, and is here found, together with the 
Fir, .Arborvitre, and even Tamarack; yet, on the dry, light sandy, coarse, and gravelly soil the 
Red Pine and Jack Pine seem to be able to outdo it. 

ASSOCIATED SP ECI ES . 

The White Pine is less gregarious than any other pines of the Eastern United States. Although 
it occurs in pure growths as true pinery on the red clays and moister gravels, it more frequently 
is an admixture in the hardwoods, sharing with them the compacter, heavier soils from which the 
other pines are excluded. · 

Spruce, Hemlock, and Arborvitre (Cedar) are most frequent concomitants of the White Pine 
in Canada; various species of Birch allCl Maple with Beech and Spruce form the composition of 
the forest in the Adirondacks, overtowered by the pines, and there is ha.rdly any species of the 
Northern Atlantic forest which in one or the other region of its distribution may not be found in 
association with the White Pine. 

Owing to the fact that the hardwoods as a rule occupy the better soils, the best individual 
development of the White Pine is also fouud in these mixtures. In the pinery of the northwest 
Red Pine and Jack Pine are the associates, while tile Pitch Pine (P. rigida ), and, iu the southern 
field, the Shortleaf Pine (P. echinata ) are not unfrequently found in its company. 

The samples of "acre yields" following will serve to illustrate more in detail the manner of 
distribution, the associations, and the capacity of White Pine in the native forests in different 
parts of its range. More extensive tabulation will be found in the Appendix. 
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TABLE VI.-Acre yield of White P.ine on BiteB in WiBC01t3in, Michigan, PennBylm11ia, and Maine. 

WISCO:NSIN. 

.SITE a: Washburn County. 

White Pine. Basswood. Fir. Elm. Yeiiow Birch. Butternut. Hornbeam. 

~ ~~ \olnme. .. ~ ~ ~ ~ . ~ .. ~ ~ : ~ ~..,:rs· ~· 
~11- o e Q.) Q.) f f ..., f ~ a,l "~ 

~ E · d ~ ~ e...:. ~ e....:. I c... e...:. ;: e.-:. e...:. : e...:.4.;Description of site. '0 ;~ ~_g ~ ~--= 0 r,...::l 0 r..-= 0 .... .= 0 k,.Q 0 k.C 

~ ~:E ~ m ~ 8 Z ~E ~ ~ ~~o ~ ] ] ~~ ~ $ -t~o ~ $ ~~o ~ ~ ~~c 
s 1 ~ I:J) . , e.: 3 a .':!' s § .':!' 2 I § .':!' Ie § .!:.• s § .':!' s §
0 ..~ ~ 0 ~:3 'Z ·- ~ ;::::; ·- ~ C! •.: !1 ~ ...:: Q.) = ...:; cP 0 ·

----------+z 1::<__ _..._ ~"< _ ""__ _:_ ~ :_ ~ __:__ :_ ~' ~ :_ z __::_ .::_ ~~__:__ _:_ ~ __:__ 
IIn. Ft. Ou.jt . Ft. B.!J[. I In. Ft . In. Ft. I In. Ft. In. Ft . In. Ft . I In. 

Sample area, I acre, 1,200 feet l11 141 551......... 9 3 to 6 40 53 to 6 40 1 3 to 6 401 12 3 to 10 401 1 3to 6 40 53 to 


~ 
.':!' 
Q.) 

.::._ 
Ft. 

6 40 
above sea. A.e;e of pine. I I6 ~ 71. ........ 6 6to10 60 ......... .. .... '........ . I6 6to10 60 I6to10 60 16to10 60 
200 to 220 years. Number of 3 19 288 .............................. .. . . .. ...... . . . 210to 14 801............... .... - . . .. 
trees, I32: '\!bite Pine, 52 
per cent; hardwoods 48 per 1 1~iL::::::: ::::::::::::::: :::::r :J::::::::: .. ~~~-~-~~ -~g 

1 

:::1::: ::: :::::: ::::::c~ ~ ~~ I : 1 

1 

cent. Classification for White 
Pine: Dominant. 75per cent ; 6123 

I. 

918 .................... . . .. ...... .. .. .. ...... .... ..... .. ...... . ........ . ......... 1... 

1 

0oppres•ed, :?2 per cent ; sup 9, 24 1,440 .................... . ............ " ' !'"'" .. . ......... '"1' "'1""" .. . ... ...... .. . 

presser! , 3 per cent. ~~ ~~ 534 .... ..... .. _ ........ _ . ..... .. .... . ........... \ ... .... .. _ .. _ .. . ........ . j... 1.. ...... . 

1'.rwo-Rtory stand, upper story
forme<l by White Pin~. the 
lower story by JJardwoorl~ 
n:-enow Birch mixed with 
Basswood with scattering
Hornbeam and Fir and occa
sional Elm). Scanty under !H ~ ~ !:~~~··· • ! ~ •:;;••••: • ••;;; ;; ;;;••:•:• ~ ;;;;;; ; ; • ;;;••• : • ;
growth of the young hard· ~ ~ woods and Fir. Soil, clay, 

underlaid by a hardpan of 

clay and stones, 4-inoh mold 
 1
 
0n top, with a surface coyer 

of leaves. 


_1 ~ ~-- ~· ~···••••••••• • . \!::J_t_•••••••t_l I t_i i ••• 
69 ........ . 15, 941 95, 040 15 ...... ;... 5 ..... r -1 11-.. oo· l··· i 3\ ......l--· t 2 ...... -- 1 61...... 1--

1 

Average annual accretion : White Pine, 75 cubic feet. 
452 feetB "M. 

:lliCHIGAN. 

SITEd: Montmorency County. 

White Pine. Red Pine. Hemlock . 

Description of site. 

Sample area, 1 acre. Age of pine, 250 to 270 
years. Nmnber of trees, 113: White Pine, 54 
per cent; Red Pine, 35 per cent ; Hemlock , ll 
per cent. Locality damagerl by fire twelve 
years before; 15 per cent dead trees and 20 per 
cent injured by fire. 

'Vbite Pine mixed with Red Pine and inter
mixe<l with Hemlock. Soil, fresh, loose sand 
of a gray color, turnin" brown and red under
neath, with a surface coYer of brakes, checker· 
berry. Tlw subsoil is a brown sand, eometimeK 
loamy and iu spots clayey. Density of crown 
COV6!'t 0.5. 
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3 13 159 
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1I 18 96 .. oo ·.... 
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1 14 9 
3 15 11}
1 16 2 J? 
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Feet. 

50 to 80 

.. ............................ .. ... 

1 ~6 216 . ..... 00 . .... oo.. . ....... .. ...... ... .......... 

3 27 696 .. oo.. .. . ........ ........ .. ... oooo
00 ... .. ........ 


~ ~! 1 'i!~ 1::::::::::::::::::::::::: :: :::::::::::::::::::::: 
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3 18 1 20 I' 
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5 20 .... oo.00 .. .. .... ... 00 .. 
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I 33 340 .. .. ..... .. .. oo.. ........ .. ........ oo .......... .. 
~r==== -10,'154 60,900 --3-9r==~==-13r==r== 

1 

Total yield: 86,100 feet B. M., of which White Pine 66 per cent. 

Volume of Red Pine: Boles, 5,256 cubic feet; merchantable timber, 25,200 feet H. M . 

Average annual accretion: 'Vhite Pine, 59 cubic feet . 
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TABLE VI.-Acre yield of White Pine on sites in Wisconsin, Michigan, Pennsylvania, a11d Maine-Continued. 


PENNSYLVANIA. 


SITE f' Dubois, Clearfielcl County . 


Description of site. 

Sample area, 1 acre, 1,200 to 1,500 
feet above sea. Age of pine, 240 to 
260 years. N urn ber of trees, 132: 
WhitePme, 37; Hemlock,84; Ma
ple, 5; Beech, 3; Birch, 3. 

Hemlock mixed with White Pine. 
with occasional Maple, Beech, and 
Birch, on a bill sloping towards 
southwest, where it is bounded by 
tbe left-hand branch of the Nar
row Creek. The undergrowth, 
moderately dense, consists of very 
young Beech, Hemlock, and occa
sional Birch and Cucumber. Soil, 
yellow clayey loam of a medium 
grain (fine shales in it,, d eep, fresh , 
well clt·ained, with 2 to 3 inches 
mold ou top, with surface cover of 
scanty leaves, fern . teaberries, and 
scattering dogwood (laurel, north
east corner and north side) . Sub
soil, laminatedsbaleofanindefinite 
depth. Density of crown cover, 
0.7 (in places 0.8). 

Total yield, 90,103 feet B. JU. 

White Pine. 

...,,; 
"'" ~ "..." e.;'0 
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... ~~ ...; 

~ 8""" f."' ·z3 
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--:-1
Feet. 
2 15 1202 17 120 

Volume. 

~ ~~ 
Boles. "" """'.g.§... 

~ " 
~ 

Ctt.ft. 1Xr. 
} 360 

~ ~g mf 1. 370 
4 21 130 
2 22 130 
2 23 130 } 5701 24 130 
3 25 135 651 
1 26 135 257 
2 27 135}
1 28 135 1, 1(0 
1 29 135 
2 30 145 010 
4 31 145 1, 220 
1 32 145 390 
2 34 145 800 
1 40 H5 511 
1 41 14G 511 
1 45 145 638 4. 400 

371:-:-:-:-:-:- =·:I 9, 028 ( 2, 260 

.Average annual accretio11: \\bite pine. 36 cnbic feet. 
209 feet. B.JU. 

MAINE. 

SITE a, York County. 

Description of site. 

Sample area, one-half acre. Age of pine, 90 to 
100 years. Number of trees: White Pine, 
ll8 ; Reel Oak, 6: Norway Pine, 2. Classi
fication for White Pine: Dominant, 26 per 
cent; codominant, 40 per cent; oppressed, 
18 per cent; suppressed, 16 per cent. 

White Pine with scattering Red ami White 
Oak and occasional Norway Pine, on ale,-el 

~~~~is~ho~ ~!'~tm~;;;f~~~';'~~
1
3'~!:~'h~

1

::,~1i 
Maple and Oaks numerous. Soil, a fine 
loamy sand, gray or brown in coloi\ deep, 
fresh, with 2 or 3 inches mold on top, and 
leafy surface co.-er; clay lies probably 
some feet below surface. Density of crown 
cover, 0.5. 

White Pine . 

~ ~ ~~~~ ....; ~ 0 

2~ ~~~t In ]]
:! .... _.....; 

~__lA__ 
In. 

10 
11 
12 
12 
13 
14 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Average annual accretion: White Pine, 77 cuuic feet. 
Current acc.-etion' White Pine, 160 cubic feet. 

I1, 360 

6, 420 

3, 000 

3, 690 
1, 390 

6, 600 

3, 900 
7, 800 
2. 300 
4, 800 
3, 300 
3, 300 

a;) 0 

~ ..::___ 
Feet. Cujt. 

75 42 
i5 192 
i5 233 
85 120 
85 222 
75 154 
B:l 332 
85 384 
85 408 
85 528 
85 690 
85 1, 323 
85 152 
85 320 
85 534 
85 660 
95 250 
95 280 
95 ! 560 

MAINE. 


SITE &, York County. 


Description of site. 

Sample area, one-fourth acre. Age of pine, 
50 to 60 years. Nnmber of trees: Maturo 
White Pine, 328; young Wbite Pine, 160; 
mature Hemlock, 20; young Hemlock, 20 . 
Classification for White Piue: Dominant, 
9 per centi codominant, 45 per cent; op
pressed, 23 per cent ; suppressed, 23 per 
cent. 

White Pine, with scattering Hemlock and 
occasional Spruce and Fir, on a plain and 
level site. !Scanty undergrowth of Hazel 
and youug Hemlock. Soil, a gray sand, 
sometimes brown or loamy, w·ith a Yegeta. 
ble mold of 3 inches, deep, fresh, w1tb a 
leafy surface co-.er. Clayey subsoil, prob
ably 4 or 5 feet below surface. Density of 
crown cover, 0.7. 

'o 
0 •....;a~ 
e~..:>" ""'--"t.. t:£.... -" ,o>£~,.0 ....gt ·a; ---"·--..::::: 0 

;z; Ci ~~ 

White Pme. 

_., 
'-o 

""'~:e....:. 

4 
32 
60 
84 
8 

36 
8 

52 
8 

12 
12 
4 
8 

-
ln. Feet. Ou.ft . 

6 45 20 
7 55 256 
7 45 a3o 
8 55 840 
8 45 72 
9 55 414 

10 65 144 
lO 55 780 
11 55 144 
12 65 306 
12 55 240 
13 65 116 
17 75 408 

328 :-:-:-:-:-:-14, 070 

Average annual accretion: White Pine, 74 cubic feet. 
Current accretion: White Pine, 1a3 cubic feet . 

"MAINE. 

SITE "' York County. 

White Pine. 

~...,'0 '0""' Description of site. 0·..;~ ~ ~ ~;2 --" s-a~ u -'"' l::n to:::::~ <:e~ - - E..:>:! .... _~ ·z 0;z; Ci ~ ~ 

4 
50 to 60 years. Number of trees: Mature 

Sample area, one-fourth acre. .Age of pine, 
28 

White Pino, 396. Claasification for 'Vhite 20 
Pine: Dominant,18 pe r cent; codominant, 20 
27 per cent: op~ressed, 24 per cent; sup 84 
pressed, 31 per c..!n t. 24 

White Pine, with occasional Norway Pine, 36 
on a slope to north 50 to 100. Scanty 32 
undergrowth of Hemlock, Oak , and Fir. 8 
Soil, a sandy loam, with little pebbles in it, 40 
of a brown color, deep aud fresb, with 4 
black soil and mold of 3 inches on top nnd 16 
leafy surface cover; clay probably 8 to 12 24 
feet clown. Density of crown cover, 0.8. 8 

16 
4 

12 
8 
4 
4 

396 1:-=-:--: 

Average annual accretion: White Pine, 131 cubic feet. 

ln . Feet. Ottjt . 
6 65 28 
6 55 168 

190 
55 160i l 
65 

65 1, 008 
8 
9 

10 
lO 
11 
11 
12 
12 
13 
13 
14 
14 
15 
16 
17 

55 240 
65 522 
65 576 
75 168 
65 880 
75 100 
65 408 
75 696 
65 232 
75 552 
65 132 
75 462 
65 292 
75 184 
75 204 

:-:-:-:-:-:-17. 202 
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LIGHT REQUIREMENTS. 

The capacity of the White Pine to keep its place in mixture with the hardwoods is probably 
mainly due to its shade endurance. In this respect it excels all pines with which we are acquainted. 
Pines are, as a rule, rather light-needing species, and are usually at a disadvantage in the mixed 
forest, unless compensating influences are in their favor. The White Pine is an exception. As a 
consequence, it is capable of forming dense thickets, supporting a larger number of trees per acre 
and producing a larger amount of material than the more light·needing species. Also, as a con
sequence of 1ts shade endurance, it does not clean itself of its branches as readily as other pines; 
not only do the lower branches remain green for a long period in spite of the shade of the superior 
tiers of foliage, but they persist after they are dead for many years. 

As this shade endurance is, however, only relative, and as many of the associat.es possess it 
in greater degree, the additional advantage of rapid height growth alone saves the pine from 
being after all suppressed by its shadier companions. Yet, these succeed in keeping the young 
progeny of the pine subdued, and hence the observation that in the dense virgin forest of bard
woods the reproduction of White Pine is scanty. 

rrhe difficulty of cleaning itself of dead branches seems to be overcome by association with 
shadier companions, for, as a rule, the best quality, cleaner boles, and absence of black knots, 
which denotes earlier cleaning, are found in such association. Yet, in these mixtures the trees are 
apt to l>e shorter bodied, since the hardwood companions are shorter bodied and the stimulus to 
height growth ceases sooner. ln the pinery proper t!Ie stimulus to height growth exerted by the 
neighbors continues longer; hence, longer shafts are found here, other conditions being the same, 
although the boles are less clean and less free of knots. 

Its shade endurance is decidedly less than that of the Spruce, which maintains itself, but 
not thriving under the dense shade of l\Iaple, Birch, and Beech, where White Pine seedlings and 
saplings are not to be found, although they sustain perfectly the shade of oaks. To be sure, this 
shade endurance is to some extent dependent on moisture conditions of soil, being less on the 
drier than on the fresller soils. 

This relatively high shade endurance permits ready natural reproduction of the pine, espe
cially where the hardwoods have been thinned out to some extent, or where, after clearing, all 
species start their race for reoccupation of the soil with equal chance. The pine then appears in 
the young _hardwood growth in single individuals at first, somewhat behind in height, but finally, 
when it euters upon the period of rapid height growth, it outgrows its competitors and is assured 
of its place. 

More frequently does the reproduction tako place in groups, smaller or larger, the many nreas 
of ''second gTowth" of several acres in extent, w!Jich are found throughout the hardwood coppice 
of Massachusetts, showing that tendency toward gregariousness so characteristic of the conifers. 
A further discussion of the conditions of reproduction and the yield occurs in the portion devoted 
to the discussion of forest management and of forest yield. 

ln these natural reproductions the trees grow close together, that is, close for unaided nat
ural reproduction, as is apparent from the following table of acre yields of young growth taken 
at various places in New England: 

1'ABLI~ VII.-Acre yield of yotwg pine gl'o veB. 

·whi le Pine. Spemes iute~mixed. 

Diameter 
Age. 

Soil.State. 
\olume Number. Nameaud remarks.Length of log. Number. ! (brens~ of logs.high). 

------1---------1------ -- ----;----1---
Inches. .llaz. Min. Cu. feet.Years. 

2 14 to 18 40 35 5435 147 Oak. 
and anndy loam. 

Maasacbusetts ..... Fresh, well-drained loam 
128 10 to H 40 20 J , 611.2 52 Cbestnut. 
284 6tol0 35 20 348. u 21 Maple. 

75 ~to 6 8 .All other. 
1 3 

490 ... - .... - ... - . ...... .. -..... .. 2, 014.1 228 All small.Total ........ 
·-----··----------···---·-··· · -·--·--- · 

35 3 18 to 24 30 18 178. n 13 Maple. 
loam. 

New Hampshire ... Dry, well-drained sandy 
13 14tol8 30 22 3i2. 4 10 Gray .Birch. 
79 10tol4 35 15 1, 007 9 Pitch Pine. 

231 6toJO 6 All other. 
181 3 tu 6 

5 3 

38Total.-- -· --· 512 ......•... -- --·--··· ·---·-·· ·· 1,558.3 

http:associat.es
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TABLE VII.-Acre yield of young pine {J?'Oves-Continued. 


White Pine. Species intermixed. 

Diameter 
Age. 

Soil.State. 
Number.Number. (breast Length of log. \olume

of logs.high). 

Inches. Max. Jilin. Cu. feet. rearB. 
Massachusetts..... Fresh, well-drained sandy 1 40 14 14 to 18 40 25 315. 9 133 

loam. 136 lU to 14 40 20 1. ~70. 4 20! 
177 6 to 10 .. .. .. .. .. .. .. .. .. .. 19 

32 ~to 6 .................... . .... .. ... , 15 
1 

---~=....~. :::::::::::::::::::::::::::::: ____l!_ 
Total... .. .. . . .. • .. .. .. .. .. .. .. .. . . .. .. .. . . .. .. . .. . . 362 . .. . .. .. .. . .. . .. . .. . .. .. .. .. .. 2, 186. 3 397 

==I= = = = ==== 
New Hampshire ... Dry, well-drained loamy 40 46 14 to 18 35 15 489.3 26 

san<!. 65 10 to 14 30 15 51. 9 27 
lR~ 6 to 10 .. . . .. .. .. . .. .. .. .. . .. .. . .. .. . 1 

3 

Total. ...... .
 ~~~:: .~~.. ~- :~~~~~~~~r~~~~~:~~ ~~~;=~................. ........ .............. , ... 


Nameandremarks. 

Oak. 

Maple. 

Chestnut. 

Gray Birch. 

Cherry. 

All other. 


All less than 3-inch 
diameter. 

Hemlock. 
Red Pine. 
Gray Birch. 

small. 

Massachusetts ..... Fresh , well-draine<l sandy --;g

loam. 

Total. ..... ... ............ ......... ..............:..:..... 

Massachusetts ..... Dry, well-drained loamy 50 to 55 
sand. 

Total . ... . .. . 
 ............................• 
~:-:-:-: 
1 

~--ll 14 to 18 -- 40.--30 258.2 .......... } 


~~~ 1 g~~ ~~ ....... ~~- .. ... .. ~~ - ~ ..~:~~~·.:. :::::::::: None. 

18 3 to 6 .............. .............. ....... .. .. . 


- 464 .... :..:..: .. ~ ................... 2,355.1 .......... , 


J 18 to 24 35 102 19 RepresentinJl:Seven 
48 14 to 18 40 20 902 species. 

126 10 to H 40 u 1, 311. 5 ......... . 
14 7 6 to 10 30 18 152. 2 ......... . 
15 3 to 6 ....................................... . 


--a37j~=r:-:~=~ 2.467.7 --19 
1 

It woulu be possible to increase the number of trees that could g-row per acre and develop 
satisfactorily by attention of the forester, as will appear from tb~ statements reg-arding- the White 
Pine forest plantations in Germany, where pure White Pine growths showed at sixty-eight years 
still over six hundred and seventy trees, and in another place at eig-hty-two years seven hundr'ed 
and tweuty-three trees, and at one hundred and four years over two hundred and fifty trees per 
acre. Even in such close stand the .crown of living- branches remains long, occupying- one-third of 
the bole, and dry branches persist down to over half the length. The stems are straight and 
cylindrical, in this respect also reminding one of the Norway Spruce, although the tendency to 
fork seems more frequently developed. 

YIELD OF WHITE PINE. 

The question as to the amount of material which the White Pine is capable of producing per 
acre is difficult to answer. It can not, of course, be deduced from a knowledge of the development 
of the individual tree, since there remains one factor unknown, namely, the number of trees of 
different classes that can occupy an acre. Nor can the capacity of production, as a rule, be ascer
tained from the actual production or acre yield of natural virgin g-rowths, for these usually not 
only do not occur in l)Ure growths, but also are usually not developed under most advantageous 
conditions, and do not, therefore, represent the possible or normal yield which could be secured. 
Only by selecting smaller, seemingly normally and favorably developed groups in the forest at 
different ages and in various localities and measuring the same may we arrive at an approximation 
of what the species is capable of producing by itself. 

Such measurements have not been attempted, but the yield of virgin acres under varying
conditions has been ascertained to give at least a forecast of the possibilities, althoug-h not repre
senting the normal or possible yield of fully stocked acres of White Pine. In addition we may 
utilize the results recorded from Germany (page 69) of a number of plantations, which have bad 
the advantage of at least the partial care of forest management. 

From these indications, we are justified in the assertion that the White Pine produces per 
acre as well as any species with which we are acquainted in our northeastern woods, and at a rate 
which is not excelled by any of the lumber trees within its range. 

In this respect, again, it approaches the German Spruce, though it probably excels this species 
in persistency, as it does in the dimensions which it can produce. We can, therefore, for the first 
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hundred years at least, approximate the capacity of our White Pine by reference to experience 
tables of the German Spruce. 

As with all conifers, the rate of production at first is very slow, not more than 40 to 70 cubic 
feet in the .average per year for the first twenty years. With the better development of crowns 
and tl1e assertion of individual superiority in the struggle of neighbors, which leads to the estab
lishment of dominant classes, the production increases rapidly, aud by the fiftieth year, in fully 
stocked areas, the average rate of 140 to 160 cubic feet per acre may be attained, so that at that 
age we may, with five hundred to six hundred trees to the acre, find 7,000 to 8,000 cubic feet of 
wood stored up in the boles of the trees. The current annual accretion, then, may readily be at 
the rate of 160 to 180 cubic feet, keeping the average annnal accretion of fully stocked acres very 
nearly to those figures, so that at one hundred years we should find, nuder favorable conditions, 
as much as 15,000 cubic feet of wood, of which at least 80,000 to !:lO,OOO feet B. M. is saw material. 

The persistency of growth seems to continue beyond that age, and the indications are that 
the decrease of the current as well as average accretion per acre during the next century takes 
place so gradually that at one hundred and fifty years it may still be over 100 cubic feet, a.nd not 
much below at two hundred years, when the burden of the acre may be near 20,000 cubic feet, 
with over 120,000 feet B. l\L, aud double the amount in the oldest growths of two hundred and 
fifty or more years, which may possibly be the limit of production. 

While these figures, which differ very materially from those proposed in the tables by Messrs. 
Pinchot aud Graves, may stand for the better soils, as ideally possiule, practically, perhaps, rarely 
attainable, especially iu older stands, poorer soil sites will vary from them by from 20 to 40 per cent, · 
so that a yield of !:l,OUO cubic feet at a hundred years, or 50,000 feet of 1nmber, would still be quite 
reasonable to expect on the poorest soils on whieh '\Vhite Pine cau be satisfactorily grown. On 
the sandy soils of Wisconsin whole forties are found to avcrnge GO,OOO feet per acre of naturally 
grown unattended forests of one hundred and fifty years of age. 

Table VIII summarizes the measurements of sample areas, which are given in detail in the 
Appendix. It will serve to show what our native woods, without attention, stocked with partly 
useless trees and in open stand, exhibiting much wastage in unoccupied ground, are capable of 
producing·. 

If we assume that the areas might have been stocked with pine alone, that they would have 
produced at only the same rate as tl.Jey have under tl.Jeir present conditions, even though the acres 
had been fully stocked and not in the fraetional manner which is indicated by the decimal giv
ing density of cover (all assumptions), and if in conueetion with the density factor we consider 
the number of all trees per acre and the percentage which the pine represents, we may, as a mere 
matter of judgment not fit for tabulation, arrive at au indication as to what the acre might 
possibly have produced. Such indication of possibility has been attempted in the last column of 
the table, aud has served in the above discussion in connection ''ith all other data presented. 
This is all that cau be clone in the absence of the measurements above indicated. These figures 
are of no direct practical application except to give a general notion of the productivity of\Vhite 
Pine and the variability of yields. 

An inspection of the table of yield in Germany, on page 69, will show that these approxi
mations are not unreasonable. The lumber contents in board feet may be approximated by 
multiplying these figures by 4 or 5 iu the younger growths and by Gor 7 in the older. Assuming a 
moderately careful practice of logger and sawyer, by no means mathematically tenable, the above 
tentative propositions for normal yields might be even increased. 

To assume, as is done by certain authorities, that tables of normal yield could be constructed 
by using the density indicated by a decimal as a mathematical factor, using that factor as a divisor 
of the actually measured ;yield in order to arrive at the normal, is to mistake the value of the 
density factor. Not only would trees and whole acres have developed very differently when grown 
under different density conditions during their life, but the estimate of the density is such a vague 
and uncertain Oite, a mere opinion, that even if the greatest care were exercised, its use as a mathe
matical factor would not be admissible. It is a mere indication of the present condition of the 
growth, and its meaning at different periods of life is very different in its physiological efl'ects 
as expressed in volume accretion. 



TABLE VIII.-Ac1·e yield of Trhite P.ine in nat!tral forest. 


(Condensed from full er tables of men.snrements in .A ppendix. Where admixtnre~ arc r eported ns scatter ed for brovit.y's sake 1 p er rent bas been allowed.] 


Slate. 

Massachusetts................................ 


Penusylvania ... .. . . . . ...... ... . . . . .. . . . .... .. 


Massachusetts...................... .. ....... . 


Massachusetts.......................... ... ... 


M assaclmsettR.................... ... ......... 


New Hampshire .............. ................ 


New llampsbire .. .. ....... .. ................. 


Now Hampshire.............................. 

Now Hampshire-----------·----······ ·· ··· ·-

Massachusetts.... ... .. .. .. .... .. .... .. .... .. 


Now Hampshire...... .. ..................... . 

M assachusetts .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. . . 

New Hampshire .... . .. ..... ................. . 


New Hampshire.. .... ......... ...... ......... 


Massachusetts .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Pennsyl van ia . .... .. . --- . ...... . --.-.......... 


Massachusetts....... ..... .................... 


Massachusetts................................ 


Massncb usetts.......... ..... ..... ............ 


Massachusetts ...... ..... . ......... . ....... . .. 


:Alaine .... .... ... . .. .... ......... .... .......... -. 


Character of.  Number of trees. 

Site. A~o. 
\Vllit o Soil. }'orest. All. 
] li lh~ . 

1-----1------ 1------------ 

1 

f. 
r ear&. 

25 
(culti,·ated.) 

Sandy loam .. ... 
Fer ct. 

White Pine...... 7:1 
Hardwood .. .. .. . 2~ 

Pitch }:liue. ...... 4 

a 779 a 560 

g. 25 to 35 Clay loam .... .. White l'inc...... 
Hard wood .. .. .. . 

7l 
29 

b 183 
ab1,30l 

a 131 
ab 154 

h. 30 to ~5 Sandy loam .... . White Pine...... 
Hardwood....... 

99 
1 

a ~01 
00 

i. 35 Sandy lonJII .... . 'White l'i110.. .. .. 
1[ard woo<! . . . . . . . 

99 
1 

a 413 
77 

j. 35 to 40 Black loam .... . Whi te J'ine...... 
Hard wood .. .... ·. 

99 
1 

a 313 
89 

o. 35 to 40 Loam .......... . " ' hi to Pine .. .. . 
]~ cdPin o ........ 

9!1 
1 

a 4J5 

p. 35 to 40 Santlyloam .... . Whito Pine ...... 
l )itch Vine....... 

99 
1 

a 517 

,._ 
B. 

35 to 
35 to 

40 
40 

Rnntly loam ... . . 
Sautl_r lu:uu ... . . 

" ' hi to Vine...... 
"White Pi11o...... 
Maple ........... 

100 
!!9 

1 

a 79~ 
a 50J 

a. 35 to 38 San<ly loam .... . White Pine...... 9U a 286 
Hardwood .... . ·} 
H emlock ..... .. 85 

!. 40 Loamy sa ml ... . White l'ine...... 
Red Pine. .. ..... 

99 
l 

a 1, 077 

g. 40 Sanoy loam .. .. . '\l'hito Pine ...... 100 a 323 
a.-, 

n1. 40 to 45 Sandy Joa.1~1 ... _. " ' hi to l'ine...... 
lJanl WOOf]....... 

99 
1 

a410 
119 

g. 40 to 45 Loam ...... .... . 'l'hito l'ine...... 99 a37l 
Uaplo .......... }
JJ omloek ...... . 

a 374 
(cultivated.) 

" ' bite Pine...... 99Loamy saud ... .e. 45 
Birch .. .. .. . .. .. . l 99 
White Pine.. .. .. GO a4U9 a 2JO Clayloam ...... .4U to 50j. 
ll ard wood ...... } 40 1, 102 14JH emlock ...... . 
White Pin~...... 99 a 446 
Hnr<lwood ....... l

Clay loam .... .. .k. 48 
81i 

White Pine...... 9U a 2fl!iClayloam ...... .d. 50 
47liardwood....... l 

White l'ino...... 99 a 3:19Sandy loam: .. ..b. 50 to 55 
Hardwoo1l.... ... 1 uu 
White l'ine ...... 10,1 aJIOSandy loam ... . . c. 50 to 55 

11 
White Pine ...... 91 a 3~8 a 32SGray loamyc. 50 to GO 
H emlock . ...... . } GHa.u<l. 180 1f.OSpruce ......... . 


Maitte . ...... . ... ........... . .. . ... . ... ......... .... . . 50 to 60 Sanely loam .. .. . White Piuc ...... nn a 306 
Norway Pine ... }
Hemlock ...... . 1 

Maine . ....... ..... .................. ...... .... ..... . 50 to 60 Sandy lnam . .. .. Whito Pine...,.. 82 a 370 a 31-1 
Spruce ....... --·}
Red Pine .. ... .. 18 8G 

New Hampsh ire ........ .. ..... . .............. n. 60 to G5 Sn.ntl_y loam .... . '\l'hitA Pine...... 99 "291 
J~ed Pino .... .... 1 

P ennsylvania. .. ........ .. . .. ....... .. ...... c. GO to 80 Loamy sand . .. . 'Vhite l'ine...... 40 a 216 a 80 
Hemlock........ 9 
Uardwoo<l....... 51 

P ennsylvania ...... ...... .. ..... _. __ ____ .. . _._ .. _.. . 60 to 80 Loamy A:tncl . ... White Pine .... .. 66 a 232 a 15-1 
llar<lwood...... . 27 
H emlock..... .... 7 

Density. 

(1) 

0. 5 to 0. 6 

Full. 

0. 8 

0. 8 

0. 8 

0. 7 to 0. 8 

(1) 
0. 6 to 0. 7 

0. 6 

( ! ) 

0. 8 to 0. 2 

o. n 

(!) 

(?) 

0. 8 

0. 6 

( ?) 

Fnll. 

(?) 

0. 7 

0. 8 

0. 8 

0. 8 to 0. 9 

0. 5 

0. 6 

All species. 


Cnhic 
 l<'eet 
fl' ot. R.M. 

.........l .... ..... 

ooooooooo looooooo oo 

:::::::::r :::::::: 

I 

I 


·······f 


\ ' olnme. 
IndicaWhite Pine. 

Cubic 
feet. 

1, 536 

1,152 

4,520 

5,540 

3, 973 

4, 39f. 

3, ~18 
4, 671 

4,822 

2, 832 

G, 40G 

4, 503 

5, 327 

G, 775 

4, 023 

4, 859 

6, 188 

4, 070 

7, 200 

4, 800 

7, 870 

2, 918 

5, 036 

Foot. 
B.llf. 

a 16,000 

a 22,500 

::::::: 

a.1~, 500 

"20, 000 

a 12,000 

a 22,000 

a 22,000 

a 18,000 

a 22,000 

a 8, 000 

"25, 000 

a 25,000 

a 30,000 

a 20, 000 

a 36,000 

"u, 000 

a 40,000 

b 14, 000 

tion of 

Per cent 
 possi

bility. 
yield . 

of total 

Ottbicjeet. 
~. 000 

3, 000 

4,600 

6, 000 

5, 000 

6,000 

::::::::J....~·-~~ 
5, 000 

6, 000 

::::::-::l::: :~~~~~ 

6, 000 

8, 000 

5,500....~-- .. -1 

5, 500 

8, 000 

9,000 

11,000 

12,000b 24, 173 (-- -- 0000 00 



Maine ......................................... 
 a. 

Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i. 

Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a. 

Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e. 

Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b. 

Michigan ............. -------- .. ······-------  -m... 

Michigan ... ...... ...... .................. . . ... .... . 

Michigan . . . . . . . . .. . . . . . .. . . . . . . . . . ..... .. . . . . n. 

Michigan .................................... ... ... . 

Wisconsin ..... . ............................ _. 


Wisconsin .................... .. .............. 


Wisconsin............ . . .. ......... . .......... 


Wisconsin---·········· ···· ······------------

Wisconsin----·----·--······---------········· 

'Visconsin ....... ........... ................. 

Wisconsin ........ ... ......................... 

Wiscousin ---------·--------- ------··········· 

Wisconsin ...... ..... .. .. . ......... .......... . 

Michigan ..................................... 

Michign.n . . . .. . . . . . .. . . . . . . ...... .. . . . . .... .. . 

Pennsylvnnia....... . ........................ . 

Pennsylvania...... .. ........................ . 

Pennsylvania.............. . ..... ..... ........ 

Michigan . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . 

Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~-

e. 

"· 

g. 

a. 

a. 

c. 

c. 

c. 

k. 

k. 

d. 

f. 

h. 

g. 

d. 

90 to 100 


95 to 105 


100 to 150 


100 to 120 


130 to 140 


160 to 200 


160 to 200 


160 to 200 


160 to 200 


160 to 200 


160 to 200 


160 to 220 


100 to 2ao 

200 to 220 


200 to 220 


200 to 220 


200 to 220 


200 to 220 


230 to 240 


230 to 240 


240 to 260 


2!0 to 260 


2-10 to 260 


250 to 260 


250 to 270 


.Loamy J!and .... 

Loamy sand .... 

Deep loose sand. 

Sandy loam ..... 


Deep loose sand. 


Fresh loose 
\ saud. 

Fresh loose 
sand. 

Loamy sand .... 

"E' resh loose 
sand. 

Clayey loam.... 

Clayey loam . .. . 

Clayey loam .. . . 

Loamy sand .... 

Fresh clay ..... . 

li'resh cln.y ..... . 

Light rlay ..... . 

Light clay .... . . 

Light clay ..... . 

Loamy sand .... 

Loamy sand .... 

Rock, sandston(• 

Clay loam .. ... . 

Clay loam ..... . 

Loamy saucl .. -. 

Fresb 1ooso 
sand. 

White Pin<>...... 93 a 126 a 118 0. 5 7, 384 15,000 
Red Pine ...... ·}
Red Oak ....... . 7 
White Pine...... 47 a 364 a 173 0. 7 8, 500 33, (00 7,165 b 28,650 87 (!) 12,000 
liard wood . . . . . . . 30 
Hemlock......... 23 
Red Pine . . . . . . . . 61 a 181 a68 0. 6 6, 800 33, 000 2,990 b 14,350 10,000 
White Pine...... 36 
Hard wood . . . . . . . 3 
White Pine...... 41 a 110 a46 0. 5 5, 686 23, 800 2,154 b 9, 030 38 (!) Y, 000 
Rod Pine .... .... 59 
White Pine...... 68 a 189 a 129 0. 7 to 08. 11, J62 55, 810 8, 200 b 39,300 73 (1) 14,000 
Red Pine ........ H 
llem lock . . . . . . . . 18 
He<! Piue........ 53 a 91 a 36 Oren. 10, 913 53, 250 5, 550 b 26,650 50 
Wbite Pino...... 39 
Hardwood....... 8 
Re<l Pine........ 75 a 153 a 39 (1) 11, 246 49,220 3, 332 b 15,980 32 (!) 
White Pine...... 25 
Wbito Pine...... 31 a 130 a 40 (!) (?) (1) 7,698 b 37,000 
H-.nlwood...... 69 
White Pine...... 39 am a 36 Open. 10, 900 53, 000 5, 550 b 26, 650 50 
Re<l Pine........ 63 
Hardwood....... 8 
While Pi11e...... 65 a 166 a 108 Open. ( 1) (1) 12,290 b 59,000 (1) 
Hard wood . . . . . . . a2 
Red Pine........ 1 
Fir.............. 2 
White Pine...... 49 a 110 a 5! (1) (1) (1} 9, 200 b 41,160 (1) 
Hard wood....... 51 
White Pine...... 
Hardwood . . . . . . . 

!\9 
3R 

a 144 "85 (1) (1) ( ! ) 11,795 b 56, 610 (1) 

l!'ir . . . . . . . . . ... . . 3 
White Pine...... 54 a 143 a 77 (1) 10,150 47,820 8, 682 b 41,660 86 
Re<l1'ine........ 9 
Hard woo<l . . . . . . . 24 
Fir .............. 1:< 
\VhitePine ...... 56 a 76 a 43 (1) (?) (1) 8,120 b 52,920 (1) 
Har<l wood . . . . . . . 44 
White Pine...... 52 a 32 a 69 ( 1) (1) (1) 15, SJO b 95,000 (1) 
Hardwood....... 48 
\Vhite Piue...... 22 a 88 a19 (1) (1) ( 1) 5, 414 b 32,480 ( 1) 
lianlwoo<l. .. . .. . 74 
Fir·-·········--·
\Vhite Pine...... 

' 
4-1 n 136 a 60 (1) (I) (1) 12, 136 b 72, WIO ( 1) 

Hard wood . . . . . . . 53 
Fir·----······--
White Pine...... 

3 
40 a 123 a 50 (1) ( 1) (1) 12,169 b 73,000 ( 1) 

Hanlwood . . . . . . . 4 7 
Fir ....... .. .. ... 13 
White Pine ... 80 (41) a 110 a 76 0. 8 to 0. 9 20, 060 92, 000 12,174 b 58,400 61 20,000 
Red Pine ..... 20 (18) 76 
Hemlock ........ (41) 
White Pine...... 51 a 118 a 60 0. 5 21, 076 ] 15, 560 16, 586 b w, 400. 71 30,00U 
He1111ock ........ 49 
1\' hite Pine...... 24 a 96 a 47 0. 4 to 0. 5 11,148 66,000 6,836 b 39, 600 61 40,000 
llemlock . . . . . . . . 6U 
Hardwoo<l .... .. . lG 
\Vhite Pine...... 28 a 132 lt :11 0. 'j 15, 686 90, 103 9, 028 b 52, 260 57 
Hemlock ........ 62 
Hard woo!l . . . . . . . 10 
\Vliite Pine...... 3U a 78 a 23 0. 5 to 0. 6 11, 224 66, 900 7, 269 b 43,500 65 -10, 000 
Hemlock . . . .. .. . 47 
Rarclwoo!l ....... 23 
White Pine..... . 50 (?) a4-l 0. 7 (1) (1} 10, 385 b 62,300 
Ifem lock . . . . . . . . 20 
Fir ........ ·--·· 25 
Rarclwoo!l....... 5 
'VhitoPino ...... 54 a ll3 a 61 0. 5 15, 400 66, 000 10,150 b GO, 000 66 
Refl Pine ....... . 35 
Hemlock ........ 11 

a Lumber contents have been approximated. b Lurnller contents ]J,.,.., ue"n calculated by Doyle's log scale. 



48 THE WHITE PINE. 

It may be of interest to record more especially the data of a small clump of young White 
Pine sprung up naturally on an abandoned field of less than three-fourths of an acre in extent, 
situated near Farmington, N.H., ~hich its owner (Mr. J.D. Lyman, of Exeter) had from time to 
time thinned out for the last twenty-two years, with a view of accelerating the growth of the 
trees. Unfortunately, no record of previous conditions and frequency and extent of operations 
was attainable, but the present condition (three or four years ago) is exhibited in the following 
table: 

Data of a cl~t~np of natttrally g?·own yonng White Piu e. 

(A~:e: Forty-six: to fifty-six yoars; :weragc, fifty-one years. Height: 70 to 80 feet. Area: 108 square rods.] 

\ DiameterX umber of trees. (hrtast high). 

1. ·- ... ..... ......... .... .......... .... ... ·-.. 

!............................................. 


10........ .. .. . ............ . .. ..... .. __________ 
2i . ............ .... .. . .... ...... .... ..... ... .. . 
25 .... -- .. ·--- -·-----·--·----· -- - .. ·-- .. ·-·-- - · 
3L ... _.... _.. __ .... __ .. ___ . _. __ .. ---- ____ ·- __ . 
18.. - ... __ ... --- __ .. --- __ .. _. __--.---.-- .. --- _. 

Lt
............................... ......... 

...... . .... ........ ... ........... . .... . . 


·- .............. ·- . ..... -·------.- ... --·


Inches. 
22 
~~~ 

16 to 1!1 
14 to 16 
13 to H
11 to 1~ 
10 to 1l 

9 to lO 
7 

~ ·----- ..... -·. 

\"'olnme. 

Cubic feet. 
85 
84 

. 600 
1,169 

875
806 
360 

96 
20 

4, 095 

This would indicate a yield per acre of about 6)000 cuj.:>ic feet, from which, with the dimensions 
attained under careful mill practice, some 36,000 feet of lumber might be cut. To l.Je snre, with 
such open stand much of this must be knotty, even though the trees were pruned as far as possible. 

By comparison with tlle measurements of naturally grown unthinned acres, we find that two 
to three times the number of trees of the age indicated in the above table might stand on an acre 
and make as much total product (see Massachusetts, site c, which, with 324 trees, produced 6,188 
cubic feet); and although a few trees in the thinned grove had reached larger dimensions, the 
total product of trees over 12 inches in diameter is almost the same, the difference in favor of the 
thinned part being only 100 cubic feet. From this comparison it would appear tllat the thinning 
was too severe to secure the most desirable results. Pl. X shows the condition of the grove when 
the measurements were taken. 

Allowance, however, should be made for the amount utilized in tbinnings. Whether this 
inferior material would pay inmost cases the cost of its removal is questionable. A very uncertain 
estimate by the man who performed the thinnings places the amount of wood removed equal to 
that now standing, among which is 5,000 shingles. 

The following table shows the measurements of one of the largest trees in the grove: 

Measurements of tree. 

[Age: l!'ifty-six years. Height: 80 feet.] 

St.ump ...... ____ ............ .... ........... . .. 

10. __ , _____ , ____ ...... ------ ........ . ....... .. 

20.. ........ , _________ .... .... _____ .......... .. 

ao........ . ....... ------ ____ ........ ------ .... ..


Ig . ; 

D . t . I :Number of 
u~.me er, ln lr· g;- on sec-

Inches. In iion. 

54 
46 
42 
37 
32 
24 
15 

8 

This tree, wheu feJled and cnt into waney-edged boards, made lumber to the amount of 364 feet. 
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DANGERS AND DISEASES. 

The White Pine is subject to a considerable number of destructive influences even when 
growing spontaneously, but a large proportiou of these might be avoided if properly understood 
and guarded against, since they are in great part due to human agency. 

INJURIES BY HUMAN AGENCY. 

The subject of forest fires has been so fully discussed that it is unnecessary here to treat it 
in detail, although the pine forests of the Northern States have sufl'ere<l more irreparable injury 
from tllis tllan from all other destructive agencies comuined. From the nnlllerous suggestions 
that have been made respecting protection from fire and from unnecessary injuries in general, the 
most important appear to be: 

( t) That a well-digested code of la\l"s, capable of prompt enforcement, based upon the 
recommendation of a nonpolitical forest commission, is of primary importauce. 

Fw. 4.-Girdled White Pine continuing to grow. 

(~) That a correct public se11timent, encouraged by a wider dissemination of information 
coucerning the value of forest products and the time required for their growth, will have more 
influence than all other means together in preventiug unnecessary de~:;tructiou. 

Unlike the Loblolly Pine of tlle Southern States, or the Red Pine with which it is commonly 
associated, White Pine has a thin bark during the first thirty to :fifty years, which affords but 
slight protection from :fire. Consequently, the species suffers much in young ~rowths from surface 
fires, which do little or HO harm to the thick-barked pines and harclwootls. In the mature trees 
the growing layer is much better protecte1l, as the bark with age becomes proportionately tllicker 
than that of Reel Pine. 

Related to the foregoing, and properly placed under the head of injuries to be charged to 
human responsibility, are wounds occasioned by cattle. A pine forest is less liable to injury 
from the browsing of cattle than one composed of deciduous trees, and in the Eastern States old 
pastures commouly grow up to pine, the deciduous species being kept clown by the cattle. But in 

20233-No. 2~--i 
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any case, when t.he growth of timber is the primary object, domestic animals should b~ rigorously 
excluded, as they are certain to do more or less injury to the growing trees. A pine forest, or a 
forest of any'kind, is no more properly a "run" for cattle than a :field of standing grain, and the 
damage is likely to be more extensive and less capable of repair iu the former than in the latter 
case. 

The White Pine shows consi(lerable recuperative power, which is exhibited in the ready 
reestablishment of broken leader and the healing of wounds, in which the prolific resin exudations 
assist by keeping out water aud fungi. 

The experiences of Mr. Nathaniel l\Iorton, of Plymouth, Mass., in trimming pines, recorded 
in The Forester (June, lSDS), show the absolute safety of pruning live limbs of 3 to 5 inches and 
more in diameter, which are conred in a few years by new growth (Pl. XI). An interesting case 
of pertinacity of life and recuperative power, which at the same time throws light on the much
debated question of food anll water movement in trees, is also reported from the same source, and 
represented in fig. 4-. 

A young pi11e in the fore.st was, two years ago, not only girdled, but the bark peeled off for 
11 inches all around the tree. The tree has a perfectly healthy appearance, and has continued to 
grow in length, although apparently about half as fast as before. The measurements of internodes 
of this tree during the last six years follow. The diameter growth above the wound bas continued, 
while below the wound it bas remained stationary, as will appear from the measurements made 
two years after the removal of the bark. 

Inches. 
Circumference ncar the ground ...................................... .. ................. .. 15 

Circumference just below the wound .......... .......................... .. .... ............ 11 

Circumference where bark is stripped...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9:! 
Circumference just above first row of branches ... ....... . ................ ........ .. ...... . H 

Circumference above secontl row of branches...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

The wound is entirely covered by pitch. The growth just above the wound bas a baggy 
appearance, showing an accumulation of wood deposit, which shows the arrest of the food 
materials due to the absence of the cambium layer and bark. 

It would appear that the roots could either live without the food supply from above (at least 
for two years), or else that a sufficient amount can pass through the dead wood of the trunk, and 
at least the water necessary for the elaboration of food materials in the foliage can be supplied 
through the old wood. The writer inspected this tree, and can vouch for tlle truthfulness of the 
description. A similar case with a southern piue (species uudetermined) came to his attention, 
where the tree was older and had grown over twenty years above the wound; but as only a cut 
was inspected the possibility of a cambial connection of the upper and lower parts was not abso
lutely excluded, as in the present case. 

INJURIES BY STORMS. 

Of injuries n.ot within human control may be mentioned, :first, those resulting from storms, 
snow, and ice. The soft texture of the wood and the short-lived l>ranches of the White Pine 
would natnrally suggest its being more liable to injury by storms than are deciduous trees. This, 
however, is not the case. The angle which the branches make with the trunk admits of their 
readily bending, and under such a weight it is found that Maples and other hardwood trees break 
down much more frequently. Mr. B. F. Hoyt, of Manchester, Iowa, states that" a whole summer's 
observation among the White Pines of Tennessee failed to reveal a single case in which a tree of 
that species was injured by the wind," attributing the fact to the mechanical disposition and 
structure of the trunk and branches.1 In this respect, then, the \Yhite Pine stands at a decided 
advantage as compared with many deciduous trees with which it is naturally associated. 

Like the shallow-rooted Spruce, the White Pine is liable to be uprooted and thrown by storms, 
although to a less degree. 

While, however, the mechanical effects of the wind aml of storms of snow and ice are not 
sufficient to require special consideration, the injurious consequences of drying winds are such as 

I American Naturalist, December, 1886. 
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to become an important factor in determining the limits of the artificial cultivation of this species. 
At the time of planting, deciduous trees are not in leaf, and accordingly there is bnt little evap
oration of water, while the leaf surface of conifers is exposed then as much as ever to the drying 
effects of the atmosphere, often resulting in their death before they are fully established in the soil. 
It is for this reason and because of t!Je general lack of a sufficient amount of atmospheric mois
ture that comparatively slight success has attended the cultivation of the "?!7Lite Pine on the 
plains west of tlie Mississippi. The raw winds from the Atlantic again have been found to l.Je 
much more injurious to this species than to the Pitch Pine (Pinus 1·igida), and the latter is there
fore decidedly preferable for planting in the immediate vicinity of the coast. 

DISEASES. 

EFFECT OF ITEAT AND DROUGHT. 

In Germany, plantations of White Pine thirty-five to forty years old have suffered much injury 
from a disease wllich appears to be occasioned by unusual heat and drought, aud ,.-hich was par
ticularly severe after the hot, dry summer of 1876.1 The disease manifests itself externally by 
dried-up patches on the trunks, the spots being largest 3 to 6 feet from the ground, gradually 
running out above and below this, and often reaching a height of 15 to 18 feet. The spots may be 
only an inch or two wide, but frequently the bark is dead nearly around the entire trunk. As 
a rule~ tllese dead spots are ou the south and west sides of the tree. The wood is often penetrated 
by larvre of insects, but these are not the cause of the disease, since in many cases they are not 
present. 

Dr. R. Ilartig, from a comp~rison of specimen::,: and study of the disease in question, concludes 
that it is due to extreme dryness and tllat the \Vllite Pine can not be trusted to endure such 
extremes. He further states thn.t it suffers greatly from dry air even in the winter time. 

PARASITIC DISEASES. 

The White Piue is subject to a number of parasitic diseases, some of which attack it when 
growing spoutaneously in the forest, while others are highly destructive to the tree in cultiyation, 
especially in Europe under changed climatic conditions. A few only of the best known of these, 
including several due to fungi, will be considered in detail. 

(1) Agarictts melleus Vahl.-Tllis fungus, of common occurrence in the United States as well 
as Europe, is exceedingly destructive to coniferous trees, the White Piue in particular suffering 
greatly from its attacks. It also fastens upon various deciduous species as a parasite, attacking 
living trees of all ages, but living as well upon dead roots and stumps a11d on wood that has 
been cut and worked up, occurring frequently on bridges, railroad ties, and the like, and causing 
prompt decay wberever it bas effected an eutrance. The most conspicuous part of the fungus is 
found frequently in tbe summer and fall on the diseased parts of the tree or timber infested by it. 
It is one of the common toadstools, this particular species being recognized by its yellowish color, 
gills extending downward upon tile stem, which is encircled a little lower down by a ring, and by 
its habit of growing iu tufts or little clumps of se\·eral or many individuals together (Pl. XII, 
1 and 2). It is also particularly distinguished by the formation of slender, dark-colored strings 
(Pl. XII, 2 and 3), consisting of compact mycelium, from wllich the fruiting parts just described 
arise. The:;e hard root-like strings (called rllizomorplls ) extend along just beneath the surface 
of the ground, often for a distance of several feet, and penetrate the roots of sound trees. By 
carefully removing the bark from a root thus invaded tbe fungus is seen in the form of a dense, 
nearly white, mass of mycelium (Pl. XII, 3, c), which, as the parts around decay, gradually pro
duces again the rhizomorphs already described. These rhizomorphs are a characteristic part 
of the fungus Occurring both in the decayed wood, from which they spread to the adjacent 
parts, and extending in the soil from root to root, they constitute a most effective agency in the 
extension of the disease. 

The symptoms of the disease are marked, and, taken together, sufficiently characteristic to 
admit of its ready recognition. External symptoms, to be observed especially in young specimens 

1 Hartig. Untersuchungen a us llem Forstbotanischen Institut zu Miinchen, 1883. 
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recently attacked, consist in a change of the leaves to a pale sickly color and often the production 
of short stunted shoots. A still more marked symptom is the formation of great quantities of 
resin, which tlow downward through the injured parts and out into the ground, resulting in the 
sticking- together of the roots and masses of dirt that have been penetrated by the resin. Passing 
up a little way into the trunk, the cause of this is seen in the active working of the fungus in the 
medullary rays and around the resin canals, where apparently both cell walls and cell contents 
undergo degeneration and partial conversion into resin. This flows downward, as already stated, 
and also works laterally into the cambium, producing great blisters in the younger parts where 
growth is going on, and also resulting in the formation of abnormally large resin canals . 

.As the disease advances the fungus continues to attack the tracheids of the sound wood and 
soon induces marked changes. Under its influence the walls lose their lignified character, become 
softer, and give the cellulose reaction, while the mycelium of the fungus penetrates and fills the 
enlarged cavities of the tracheids. (Pl. XII, 4, 5, 6.) 

The whole inside of the trunk may finally become hollow for some distance above the stump, 
its interior being filled with a loose rotting mass, penetrated by rhizomorph strings, and only 
becoming worse the longer it stands. The disease having once reached this stage, there is of course 
nothing to be done for the tree bnt to fell it as soon as possible and save whatever wood remain!> 
unaffected. 

(2) Poly porus annosus Fries (Trametes radiciperdct l{., Hartig).-This is one of the most dangerous 
parasites of coniferous trees, causing "reel rot" and the dying out of plantations both of young 
and old pines. In Germany it infests various species of pines, including Pinus strobus and Pin1ts 
sylrestris j also Picea excel set, Junipents comnumis, and others. It is more destructive to the White 
Pine than to the Scotch Pine. 

The disease appears in plantations of various ages, from five to one hundred years old, show
ing itself by single plants here and there becoming pale, then yellow, and suddenly dying. These 
external symptoms are altogether similar to those observed in trees infected by Agaricus melleus. 
Other trees are attacked in the neighborhood of the infected ones, and so the disease spreads 
een trifugally. 

The fruiting- portion of the fungus (Pl. XIII, 1 to 6) grows on the roots near the surface 
of the ground, forming yellowish-white cushions (white on the spore-bearing surface) that may 
finally, though rarely, become a foot or more iu diameter. Between the wood and bark of the 
aftected tree are extremely tliill layers of mycelium, distinguished from those of Agar-icus melleus 
by their softness and delicacy. The tissue of the roots and the inside of the stem is decayed to a 
considerable height. 

The disease is spread by the spore>1, which are carried away by mice and other burrowing 
animals and deposited on the roots' of adjacent trees, where they germinate and penetrate the 
living tissues of the bark, passing thence into the wood elements and growing in them toward the 
stem. It is also communicated by the roots of infected trees crossing ·those of sound ones in the 
ground (Pl. :XIII, 7), the fungus growing directly from one to the other. 

A Yiolet discoloration of the wood is the extemal symptom of beginning decomposition, in 
which the contents of the parenchyma cells die and turn brown through the action of the mycelium. 
This color disappears with the loss of the cell contents, and a clear brownish-yellow takes its place, 
with scattering black spots here and there. These are surrounded at a later period with a white 
zone (Pl. :XII, 8), and at tlte same time the wood becomes continually lighter and more spongy . 
.At last numerous opeuiugs arise~ the wood is separated into its constituent fibers, and becomes 
watery and of a clear brownish-yellow color. The cell wall undergoes decomposition, giving the 
cellulose reaction instead of remaining lignified, aud finally even the entire middle lamella disap
pears. The process may go on until the wood elements are isolated, so that they are easily picked 
apart like threads of asbestos. 

The parasite advances rapidly in the wood elements, decomposition sometimes g-oing on in this 
way to the height of 25 feet. In the bark it proceeds more slowly, but is finally none the less 
dangerous, since it causes the death of the cortical part of the root in which it originates, and 
when after reaching the trunk it passes into the other roots, their death finally resulting in the 
death of the whole tree. 
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In the Scotch Pine a great amount of resin is produced, and this, accumulating in the lower 
part of the stem, probably acts as a barrier to the growth of the mycelium upward. In the White 
Pine the fungus e:s:temls much farther in the trunk. 

Pl. XII, 'l, represents a stump of White Pine that has been attacked by Polyponts annosus. 
The heart is surrounded by decayed wood and spots filled with masses of resin. Pl. XII, 9, 
represents parts of adjacent wood elements of Norway Spruce after they have been acted upon 
by the fungus; the mycelium hyphre and spores, highly magnified, are represented in 10 of the 
same plate. 

(3) Ooleosporiwn senecionis Pers.-This fungus, under the na.me of ''pine blister," infests 
various species of pines, growing in the recidinm stage on both leaves and bark, aud sometimes 
proving very destructive. ·when growing on the leaves it affects but little the vitality of the tree, 
but is highly injurious when the bark is t.be place of attack. It penetrates the bark, apparently 
through wounds occasioned by insects, woodpeckers, or other agencies, and its mycelium spreads 
through the cortical parenchyma and bast, and into the wood to the depth of several inches, 
passing through the medullary rays. 

Under its intluence the starch and other cell contents disappear and a resinous substance 
collects in their stead, a mass of dead tissue soon taking the place of the living cells. This change 
of the cell contents results in a great accumulation of resin, which often exudes in large quantities 
from the diseased parts of the tree. 

The mycelium is perennial, extending itself through the stem from year to ~·ear, particularly 
in a longitudinal direction. Where it is present the growth of the stem is prevented and the 
formative materials are diverted to the opposite side of the stem, causing there a greatly stimulated 
and abnormal growth. The death of the leader often results, especially in dry summers, for the 
reason that the wood, thus choked with resin, is unable to supply it with sufficient water. 

The researches of Wolf lead to the conclusion that this para~ite of the pine lives in the form 
known as Ooleosporittm senecionis on various species of Senecio, and that it is communicated to 
pine shoots from them. He proposes the extermination of these hosts as a preventiye measure. 
Later investigations of Kleebahn go to show that a blister rust which he observed badly affecting 
the bark of Pinus strobus, in the neighborhood of Bremen, is caused by a closely related parasite 
form which he names Pm·iclenniwn strobi, and considers to be the recidium stage of Oronartimn 
ribicola. 

All these fungi have probably caused far more destruction of timber than casual observation 
would indicate, but the limited extent to which artificial cultivation of forests has thus far been 
carried on in this country gives comparatively few e:s:act data regarding them. The facts, as above 
stated, have therefore been drawn largely from tlle works of Hartig and other European authorities. 
With increasing cultivation of timber and probable increase of such diseases, their investigation 
and the employment of protective measures must necessarily receive far more attention. 

Several diseases attributable to the action of fungi, but as yet imperfectly investigated, are of 
frequent occurrence in this country. One of these, known as "clamping off," characterized by the 
sudden decay of seedlings at the surface of the ground, is common in nurseries, and attacks young 
plants of different kinds, the \'Vhite Piue among them. 

The disease is most prevalent in plants growing in a damp soil in a warm, moist atmosphere. 
As observed in the Ann Arbor (Michigan) greenhouses for several years in various plants propa
gated from slips, the disease appears a few days after the slips are set, giving the lower part of 
the stem a wet, unhealthy appearance, which extends to the lower leaves, particularly where these 
touch the sand in which they are growing. Upon taking up the specimens, the parts affected are 
found to he in the early stages of decay, and penetrated throughout, even in the interior of the 
epidermal appendages, by the branching filaments of a fungus. The fungus appears to live in the 
sand in which the plant~ are propagated, and to run in it from one to another, resulting often in 
the rapid destruction of the plants in the heel. 

"Damping off" is due to the action of several differeut parasitic organisms, of which the 
potting-bed fungus, Pythiwn de bm·yanwn Hesse, is one of the most common, though a number of 
other species have been shown to be capable of producing the disease. The relief measures 
recommended by those who have studied the disease ~re the use of fresh soil free from decaying 
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matter, as much sunlight as the plants will endure without wilting, a fairly low temperature, and 
an abundant supply of fresh air. .1\Ir. J. Dawson, of the Arnold Arboretum, suggests watering 
the young plants from below, so as to avoid wilting the leaYes, as a means of prevention. Other 
suggestions will be found itt recent literature of the subject, practically in the reports of various 
agricultural experiment stations. 1 

A disease which attacks the tmnk of the tree, at various ages, is very prevalent iu pine 
forests, and occasions the condition known among lumuermen as "punky pine." A disea~;;ed tree 
can frequently be recognized by its having one or more knots with a rough, irregular contour, at 
a considerable height above the ground, commonly conspicuous by a considerable outflow of resin. 
These seem to result from the breaking off of branches, followed by gradual decay at the place 
where they have separated from the tree, in such a way as to admit water into the trunk, the 
opening being afterwards partially covered by subsequent growth of the tree while decay is going 
on inside. · 

Upon examining the wood of such a tree, it is seen to be discolored and in various stages of 
decay, the diseased condition extending inward from the knot hole, and both upward and 
downward from it in the trunk. By inspecting logs cut from such trees, it will be noticed that 
the decayed portion may have filled up the center, making a rotten heart; or it may follow the 
rings of growth for some distance, mid way from the center to the periphery; or it may be still 
nearer to the surface, its position and extent being very variable and following no recognizable 
rule. The parts diseased are utterly worthless, though boards containing a greater or less amount 
of wood thus affected are common in the market. Microscopic examination shows that the wood 
is penetrated by the filaments of a fungus, and tilat the elements of which the wood is made up 
have been gTeatly altered, and to a considerable extent decomposed by its action. 

Continued observation in the pine woods of :Jiichigan, in difl'erent years, does not so far justify 
the reference of this disease to any single species of the various fungi found growing upon the 
trunks and logs of decaying pine trees. But whatever the species, one or several, concerned in 
producing or hastening the condition described, the general facts, as stated above, appear to be 
that the diRease finds its way where the separation and decay of a branch presents a favorable 
place for the entrance of water and the spores of fungi, a11d that it spreads so extensively in tile 
trunk as to entirely ruin large and valuable trees. 

In our natural forests there is, of course, neither remedy nor prevention, but in artificial culti· 
vation careful and seasonable pruning would clouutless be tile most efl'ectnal preventive, since, if 
properly performed, the wounds left by the removal of branches would soon be grown over and 
there would lJe no further tlanger from this source. 

EXPLANAT!0:-1 01•' PLATE :XII. 

1. ..cl.garicus melleus, cluster of young sporophores. 
2. J.garicns meliens, larger sporophore with root-like organ of attachment. 
3. Root of spruce tree inntded by mycelium of J.garicus melleus; rhizomorph of same fungus on the right. 

4- 6. :Fragments of pine wood showing the destructive action of Jgm·icus melleus. 

7. 	 Stump of White Pine attacked by Polyporus cwnosus; the heart is still sound, but is surrounded by decayed 

wood and S]10ts filled with masses of resin. 
8. 	\Yood of ::\'orway Spruce in early stages of decay occasioned by action of Polyporus annosus; the white areas 

have become delignified, and the wood clements composing them are soft antl easily separable. 
9. \Vood elements of Norway Spruce isolated null showing the mycelium of the Polyporus annosus. 

10. Fruiting hyphm and spores of Polyporns ctnnosu8. 

J<:XPLAXATION Ol' l'LATE :XIII. 

1 . 	Stump of Norwu,y Sprnce, with a sporophore of PolyJJorus am1o8us se..-eral years old; the inner portions of the 
stump wholly decayed. 

2. Roots of n diseased spruce tree, with numerous small sporophores of Polyportts anno8us nttached. 
3. 	 Stump and part of root system of a young lline tree killed lly the action of Poly]JOI'ttB annosu8, the sporophor~s of 

which haYe grown entirely around tho base of the trunk. 
4. Mature sporopllore of Polyporus amwsus seen from bl'low, showing the porons spore-llcaring surface. 
J. Mature sporophore of Polyporus anno8ttB from auovo, showin~ the ..-elvety upper surface and concentric bands. 
6. :Mature sporophore of Polyporus annosus in section. 
' · 	~lode of infection; where tho smaller diseased r oot crosses the larger one, the mycelium of the Polypont8 amw8u8 

has penetratecl the latter and spread in both directions for some distance. 

1 Cf. Atkiuson, Cornell U~iv., Agr. Exp, Sta. Bull. 94, 1895. 
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DISEASE OF WHITE PINE: AGARICUS MELLEUS. 
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INSECT ENEMIES OF THE WHITE PINE. 

By F . H. CnlTTENDl, N, Division of Entomology. 

INTRODUCTION. 

Of all couiferom; plants, perhaps none are more subject to insect attack than the White Pine. 
Upward of a hundred species are repor~ed to affect this tree, and a careful compilation of all 
known species would probably add many more to this list. The more important are found in the 
order Coleoptera, and of these the cylindrical bark-beetles of the family Scolytidm hold the highest 
rank. ::\-Iost of the 8colytidm live within the cambium of dead or dying trees, but a few penetrate 
the solid wood, and several forms, when excessively abundant, do not hesitate to attack healthy 
growth. Numerous other Coleoptera belonging to the families Cerambycidm and Buprcstidre 
similarly infest the White Pine,. but are for the most part secondary in the nature of their attack, 
and will therefore require only passing mention. One Rpecies, however, the white·pine weevil 
(Pissodes strobi Peck), is a pest of the most pernicious type. In addition to the bark-boring and 
wood-boring insects, several species infest the roots, some only the branches or twigs, some the 
cones, and others injure growing trees by defoliation. The leaf-feeding species comprise the larvre 
of several sawflies, the caterpillars of numerous moths, and a number of beetles. Various specie;,; 
of plant-lice and scale insects also occur upon the leaves, and often the limbs aud trunks of tree8 
are injured by them. 

Most of our injurious forest insects are native to this country, in which respect they differ 
markedly from those which affect field and garden crops. Only such species as experience has 
shown to be more or less injurious either to liying trees or to cut timber will be considered in 
this paper. Some few forms that have not been recorded on White Pine are mentioned, as it is 
more than probable that they are capable of injury to this tree. The majority, however, have 
been observed on White Pine. 

In the preparation of the present paper the writer has drawn freely from the published works 
of Packard, Fitch, and Hopkins, as well as from personal experience in pine forests, particularly 
of New York. 

THE DESTRUCTIVE PINE BARK-BEETLE. 

The last decade witnessed very extensive destruction of pine and spruce forests in portions of 
the United States east of the Rocky Mountains. The principal injury, which dates from about the 
year 1888, has been attributed to the so-called destructive pine 
bark-beetle (Dendroctonus frontalis Zimm. ), one of a genus of six 
described species, all of wide distribution and all destructive to 
the Coniferm. It is quite possible that some predisposing 
agency had first caused a weakened condition of tbe trees in the 
infested districts, but it is fairly certain that this species of beetle 
was responsible for much injury. The infested area obsernd 
comprised the pine aud spruce forests from Maryland in the . ~ 
North to aud including Xorth Carolina iu the South, an area Fw. 5.-Dendroctonusfrontalis: a,clorsalview 
estimated at upward of 10,000 square miles in extent. In some or ueotlo; b,laterar ,.iew-eularge<laboutsix 

t . nt' e fo ·ests e ,.; k'lled times; c. antenna-greatly enlarged (author's
SeC lOllS e Ir I W Iv l • illustration). 

The accompanying illustration of this species (tig. 5) will 
enable its recognition. It ranges from reddish to dark brown in color, and measures about one
eighth of an inch in length, being the smallest species of its genus. Its credited. distribution 
includes Lake Superior to Georgia, antl it is recorded also from .Arizona and Califomia. The 
adult beetle appears some time in 1\fay, the date depending upon season and locality, bores into 
living trees and its larva~ develop under the green sappy bark. Copious quantities of turpentine 
exude from the holes made by the beetles and dry in masses upon the bark. The manner of work 
of the larvm in great numbers beneath the bark produces about the same effect as that of girdling, 
thus cutting off the flow of sap, the natural supply of plant food and moisture, greatly weakea
ing and eventually killing the trees. The first outward manifestation of injury is the accumu
lated masses of pitch, followed by the leaves turning yellow and then red, as though scorched 
by fire. 
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A singular feature in connection with the irruption of this species is that it was practically 
unknown save in the collections of specialists until its sudtlen appearance in 1888, but still more 
remarkable is its unaccountable, but almost eutire, disappearance in 1893, 11ot, however, before it 
had done a great amount of damage, which bas been estimated at upward of a million dollars. 
The apparent extermination of this bark-beetle in the district where it was most destructive is 
believed to have been due to a fungoid disease. 

REMEDIES. 

After boring insects of this class once gain access to a tree it is practically impossible to eject 
them, and to saye the tree recourse must be had to preventive measures. For this purpose 
various protective washes are in use. One of these consists of lime, to which bas been added a 
sufficient quantity of Paris green to give it a slight green color and . enough glue to cause it to be 
adhesive. Another wash consists of soft soap reduced to the consistency of a thick paint by the 
addition of washing soda in water. A thick wash of soap, plaster of Paris, and Paris green is 
also of value. A carbolated wash, which is in successful use against the peach-tree borer, is pre
pared by mixing a pint of crude carbolic acid with a gallon of soft soap in eight gallons of soft 

water. Fish or train oil is valuable as a deterrent, but should 
not be used except with the greatest caution upon young 
trees. Whatever wash is employed should be applied to the 
trees on the first appearance of the beetles in May, and should 
be renewed if found necessary. 

Better than any other measure, however, is the observ
ance of clean cultural metbods. Owners of pine forests or 
groves will do well to cut clown all dead and trim all injured 
trees. For the protection of pines, dead spruces and other 
coniferous trees, and such ::IS are infested and too much weak
ened to recuperate, should be cut down and destroyed by 
burning. A great deal of good can be accomvlished merely 
by removing the bark of dead timber. The progeny of the 
in!;ects that have deposited their eggs in one season so 
loosen the bark that it is an easy matter to remove and burn 

· · it before the following spring. By pursuing this method mil-
FIG. 6.-Tomiws cacoyraphttB : beetle, showing dor- . . • 

sal view at left , in profile nt right-enlarged lionS Of t1Je lllSeCtS Will be destroyed before they have an 
about ten times; auteuna nbo,·e, highly mag- opportunity to issue and lay their eg·gs for the destruction of 
nified (original). 1 bl t · A t" k " · " · ·other va ua e rees. prac ICe ·uown as rossmg IS 111 

use on borer-infested lumber in Canada. It consists in cutting a strip of bark along the full 
length of the upper side of a log, which causes the bark to dry up and eventually drop away. 

OTHER INJURIOUS BARK-BEETLES. 

Of the other species of Dendroctonus, one has recently been reported as ravaging the spruce 
forests of New Hampshire. It is the species at present known as D. 1·ujipennis Kby., and 
although not known to affect White Pine, it is not impossible that it might attack this tree in case 
it extends its present depredations. The species of Dendroctonus are peculiarly periodical in 
their attacks. There is, however, oue exception, ]). terebmns 01., which is usually common at all 
times over a very wide area of the United States and Canada, infesting all the pines. According 
to information received in May, 1898, this or a related species is now ravaging the pine forests of 
a portion of southern New Jersey. , 

The genus Tomicus contains perhaps quite as dangerous forms as those which have just been 
mentioned. The appearance of the beetles is somewhat similar, <lS is also their method of life. A 
species that has been associated with the mortality of pines in the region about and south of the 
District of Columbia is T. cacograplws Lee., or southern pine bark-beetle, which is illustrated much 
enlarged at fig. 6. It is reddish in color and may be readily separated from any of the preceding 
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species by the structure of its autennre and by tbe toothed apex of the elytra or wing-covers. Its 
mine is shown as it appears on the under side of the bark of a tree at fig. 7. 

Tomicus pini Say, the northern pine bark-beetle, is destructive to pine forests in the North in 
a very similar manner to the preceding species, which it much resembles in structure as in habit, 
bnt is less injurious farther South. T. calligraphus Germ., a 
similar species to the two preceding and about equally destruc 
tive, abounds in the pine woods of both the North and South, 
and T. ccelcttus Zimm. and T. ctt•ttlsus Eicb. also infest White Pine. 

Among other well-known white-pine bark-beetles may be 
mentioned 01·yptttTgus pttsilltts Gyll., Byl?wgops glabmttts Zett., 
and several species of Hylastes and Dryocretes. 

The remedies to be employed against these insects are prac
tically the same as for the destructive pine bark-beetle. 

TIMBER-BEETLES AND OTHER SCOLYTIDlE. 

While the majority of the pine-infesting Scolytidre breed 
between the bark and the wood, a considerable number, called 
timber-beetles, live entirely within the sapwood; others, 
the twig-beetles in the small twigs and branches, and a third 
group, represented by PUyophthorus coniperda Sz., inhabits the 
cones. 

The chief danger from the bark-beetles, as bas been shown, 
is from their attacks on living trees. They do comparatively 
little damage to timber, except as they loosen the bark and thus 
afford ready access to water and mold and to other destructive 
insects. The timber-beetles, or ambrosia beetles, as they are 
sometimes called, live almost exclusively in greenwood, pre
ferring that which is slightly injured, of impaired vitality, or 
such as bas been ne\Tly felled, but they often attack and kill 
healthy growth, and in the process of their work in timber cause 
a staining or "bluing" wbich entails a still greater loss than 
results from their direct attack ~o living trees. The presence of 
these beetles in a tree is manifested by the little piles of white 

FIG. 7 .-Galleries of Tomicus cacographtll 
sawdust which they eject from tbe "pin-bole" entrance to their on wood under bark of pine (original). 

galleries. The pine timber-beetles are found in the genera Gnathotricbus~ Xyloterus, Xylebo
rus, and Platypus. Gnathotrichus 11wteriaritts Fitch is the commonest of three species of the 

genus, all of which attack pine. This species is shown greatly enlarged 
at fig. s, aucl its characteristic galleries in the wood of pine are well illus
trated at fig. 9. 

The same remedies advised against bark-beetles will prove valuable 
against the timber-beetles. Kerosene emulsion or a carbolated wash would 
accomplish the destruction of the timber-beetles even after they have 
attained entrance to a tree, provided the application be made in time. 

The t.wig beetles are represented by the genera Pityophtborus and 
Hypothenemus. Of the former genus, P. spcwsus Lee., ccwiniceps Lee., p7tll1ts 
Lee., lantus Eich.,plag·iatus Lee., are all well-known pine species. The genus 
Hypotbenemus inhabits alike deciduous and coniferous trees. 

Remedies are the same as for bark-beetles. Pruning and burning 
teriaritts: beetle,enlargetl; infested twigs and branches and the clearing away and burning of brush 
antenna, still more en
lar,ged at left (Marx deL). beaps during- winter are indicated. For choice ornamental trees in private 

grounds and in parks plnggiug the "pin boles " with wire and stimulating the trees witb manures 
and fertilizers to assist them to recuperate from attack are advisable. 

PINE SAWYERS AND OTHER BORERS. 

Of all the insects that occur in pine timber the Oeramhycid, or long-horned beetles, of the 
genus Monohammus, are the !Jest known, and are credited with being the most destructive. If 

1./ 1 

Fw. ma. 
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we except the losses occasioned by the more or less sporadic attacks of certain species of the 
Scolytidre already mentioned, probably this opinion is about correct. Five of these species have 
been described, all pine feeders and beetles of the largest size, with elongate cylindrical bodies 
and extremely long antenn::e, those of the male being two or three times as long as the remainder 
of tbe insect. The pine sawyers are most troublesome in the mill yard, and their.large white larvro 
often do much damage to logs by eating great holes through their solid interior. While burrowing 
in the wood the larvrn make a peculiar grating sound that may be heard on quiet nights at a consid
erable distance. This is a familiar sound in the lumber camps of the North, and has probably 

FIG. 9.-Ga\lery of Gnathotrichus materiarius in pi no (adapted from a <lrawiug \Jy A.. D. Hopkins) . 

given rise to the name of pine sawyers, by wllich these insects are known. Jfonohmnmus con
fusor Kby. is a large gray species destructive in the lumbering districts of the Northern United 
States and Canada; Jl l. titillator Fab., a mottled brown beetle, replaces the above species in the 
South, and Jf. maculostts Hald. occurs in the West; .JI. swtellatus Say. is widely distributed and 
abundant from the Atlantic to the Pacific, and Jf. mannoratm· Kby. is a rather rare northern 
form. 

Among other borers belongi11g to the same family as the sawyers, the majority of which infest 
White Pine, may be mentioned Oriocephalus agtestis Kby., 0. obsoletus Ra.nd., .fisenwm mrestwn 
Haltl., Orthosouw b1·unnewn Forst., Pri01ws pocularis Dalm., Hylotrupes bajulus Linn., Oa.llidi·nm 

ctntennatttm :Xewm., Rhctgiwn lineatwn 01., Gntphisuruspus illus Kby., Acanthocin1ts 
qbsoletus 01., A. nodosus Fab., and Yeoclytus 11w~·icntulus Kby. 

In the Coleopterous family Buprestidro are mauy borers which infest pine. 
These include five species of Chalcophora, one of which, 0 . vitginiens'is Dru., is 
figured (fig. 10); Dicercct pnnct~tlata Sch., D. teneb1·osct Kby., Buprestis striata 
Fab., Melanophila juivoguttatct llarr., Jl. longipcs Say., Chrysouothris clentipes 
Germ., 0 . fioricola Gory, and 0 . scabripennis Lap. and Gory. These beetles areF10. 10.- Ohalcophora 

virginiensis-naturnl graceful in form, hard of texture, and many are brilliantly metallic. Their larvre 
size (llarx <lei). are slender, white grubs with very large, round flat heads. Some of this family 

attack living trees and do iujury to tlte sapwood and to felled timber iu t!:J.e same manner as the 
sawyers, but the majority of them 1wefer devitalized material, and their attacks are usually 
secondary to some more injurious species. 

THE WHITE-PINE WEEVIL. 

In the White Pine forests of the Northern States, particularly in those of a second growth, 
one's attention is often drawn to the great number of deformed trees. They sometimes occur 
singly, but more often in groups. The insect that is responsible for this damage is the white-pine 
weeYil (rissodes strobi Peck). This beetle is a member of the family Curculionidro, aud is about a 
fourth of an inch in length, of oval form, red and brown in color, with its elytra marked with white 
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spots, as shown in the accompanying· illustration (fig. 11). It is provided with a rather long 
rostrum or snout to which are attached its elbowed antennre. The larva, which is white and foot
less, is illustrated at a, and the pupa, also white, is figured at b. 

This weevil is one of the first spring visitants in theNor til, occurring as early as }Iarch about 
Washington City and in April or l\Iay farther north. Its eggs are deposited on the terminal siloots 
of pine, particularly of young tree::;, but sometimes also in the bark of oltl trees. The larva, when 
hatched, bores into the pith or mines the sapwood. 'l'oward the 
end of summer it attains full growth, when it goes into hiberna
tion until the next spring, transformiltg to pupa and soon after
ward to the mature or beetle form . The presence of this insect in 
a tree is first manifested by the wilting of tile leading shoots, which 
becomes most evident toward the close of summer. The identity 
of the species at work may be established at once from its peculiar 
cells beneath the bark. (See fig. 12.) These cells, which are Fw. IL-Pi•sodei Btrobi: beetle a;'Ieft; a, 

destined for its winter nest and for furtiler transformation, are Ian-a; b, pupa-cnlar~<e<l about three 

sunk into the pith and covered over with long fibers of chipped times (from Packard). 

wooLl. When a terminal shoot of a small tree becomes filled in the summer with these larvre, to 
tile number sometimes of a score or more, tile shoot, with its lateral branches, as well as the stock 
below, wilt and grallually die, the bark becomes loosened, pitch oozes out, and by autumn the 
shoot turns black, and the bark is covered with masses of pitch. A tree thus damaged will fail 
sometimes for .·everal successive seasons to send out a new terminal shoot, with the result that 

tile lateral siloots continue to grow, and the tree becomes more or less 
distorted. 

Owners and overseers of pine groves will do well to make a practice 
of examining the young trees eacil year, say in August, and when one 
with a wilting terminal shoot is found to cut or break it oft' and commit 
it to the flames. With every blighted twig thus treated from a dozen to 
fifty or more weevils will be destroyed, and thus the numbers of the 
insects for the coming year will be greatly lessened. All dead growth 
or such trees as have from any cause been injured beyond recovery 
and wllich might serve as centers of infesta,tiou by harboring this weevil 
or other injurious species should be similarly treated. "What is most 
needed is a preventive, and for this purpose a good thick fish-oil soap 
mixed with Paris green aud carbolic acid, in the proportion of about a 
pound of the former aml a quart of the latter to 100 gallons of tile wash, 
is recommended. It should be sprayed in April and May on the terminal 
shoots of the trees and repeated at the end of a mouth if necessary. 

MOTH CATERPILLARS AND PLAN'l'-LICE ON TRUNKS AND LIMBS. 

· The trunks and limbs of pine are also subject to the attack of sev
eral insects besides those in the order Coleoptera that have been men
tioned. Of these are three tortricid moths of the genus Retinia, wilich 
affect the pitch and other pines. Two other moths of similar habits to 
the above occur on Wilite Pine, wounding the trunk below the insertion 
of the branches and causing the resinous sap to exude. These are 
the pitch-drop worm (Pinipestis zimmermanni Grote) and Harmonic~

FIG. 12.-Pisaodea •trobi: a, Ian-a! 
mines uncler bark; b, pupal JJini Kell. 
cells-natural size (from Riley). Tile same remedies advised for other boring species, and particularly 

those specified to be used against the white-pine weevil, are indicated for the present class of 
insects. 

Several species of plant-lice affect the White Pine. The white-pine aphis (Lc~ohnus stt·obi 
Fitch) is very abundant in the :N"ortilern States, living in colonies on the branches of trees and 
puncturing and extracting tbcir juices. The so-called "pine blight,'' Ohermes pinico1·tiois Fitch, is 
sometimes very destructive, its presence being manifested by large patches of a wilite, flocculent 
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secretion, beneath which covering are concealed myriads of minute lice. Schizoneum pinicola 
Thos., feeds on the tender shoots of young White Pine. 

Kerosene emulsion applied as a spray is the appropriate remedy for these plant-lice. 

LEAF-FEEDING INSECTS. 

The most destructive insects of the foliage of pine are several species of sawflies of the genera 
Lophyrus and Lyda, one of which is represented in its several stages at :fig. 13. It is called 

FIG. 13.-Lophyrus abbotii: 1 female, enlarged; 2, 3, 
pupa, enlarged; 4, 4, larvre, natural size; 5, cocoon, 
natural size; 6, male antenna, 7, female antenna, enlarged 
(from Riley). 

Abbot's white-pine sawfly (Lophynts abbotii Leach.), and is perhaps the most i11jurious foliage 
feeder which infests the pine woods of the North. 

The caterpillar of a single species of butterfl~-, Thecla n·iphon llbn., is known to feed upon the 
foliage of White Pine, but among the larne of moths of different families are innumerable pine-

FIG. H.-Tubes of pine len>es made by pine tube-builder-natural size 
(from Packard). 

~·2d'1f·· ~I 

FIG. 15.-Chior.a•pi• J!inijolice: 2, scales on White Pine, lea.-es stunted; 2a, same lea>es not stunte1l by insects; 2b, 2c, female scale; 2d, male 
scale-2 an!l2a natural size, 2/> an!l2c much enlarged (from Comstock Ann., Rept. Dept. Agr., 1880). 

feeding species. Prominent among them is the magnificent sulphur-yellow imperial moth (Eacles 
imperialis Dru.), whose larva attacks the leaves of various forest trees. Of other moths whose 
caterpillars devour the foliage of \Thite Pine may be mentioned: Harris's pine hawk moth (Ellenw 
har1'isii Clem.), E. coniferantm S. and A., E. pinewn Lint., Tolype la?·icis Fitch, the white-pine 
tufted caterpillar (Platycm'1tmf1wcma Pack. ), the redhead inchworm (Semiothisa bisignata Walk. ), 
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the sulphur leaf-roller moth (Dichelict snlphureana Clem.), Te1·as f erTugctna S. V., and Am01·bia 
humeroscma Clem. Au interesting species is the pine tube-builder (Lophoclerus politcmct Haw.), 
which, in its larval stage, lives within a tube formed by webbing together a number of pine needles 
as shown iu fig. 14. 

A number of species of adult Coleoptera, whose larval habits are imperfectly understood, sub
sist upon the leaves of White Pine. Of these are the Scarabmid, Dichelonychct albicollis Burro., 
and the Chrysomelid, Glyptoscelis pnbescens Fab. 

The best remedy for the sawfly larvm, caterpillars, and beetles is a spray of Paris green, 
applied upon the first appearance of these insects on the trees. 

The consideration of the insect enemies of the White Pine may conclude with the mention of 
the pine-leaf scale insect (Chionaspis pinijoliw Fitch), which forms its scales upon the leaves, 
exhausting them of their juices and causing them to turn yellow. This species is illustrated at 
fig-.15. 

A strong spray of kerosene emulsion will be found an efficient remedy against these scale 
insects. 

FOREST MANAGEMENT. 

...:\.s regards forest management, we have, unfortunately, in this country no experiences which 
would permit us to form very positive opinions based on actual observation regarding this species 
or any other. The study of the natural history of the species in its native occurrence permits us, 
neyertheless, to draw conclusions which may at least serve as a basis for its future sylvicnltural 
treatment. 

In the first place, it may be declared that the White Pine is the most important and promising 
species upon which to expend attention in our coming forestry operations within the limits of its 
natural occurrence. Its adaptation to a variety of soils and situations within these limits, its rapid 
growth, its excellent form, its remarkable mass development per acre, its shade endurance, its 
all-round useful wood product, aud its propagation, both by natural and artificial reproduction, 
give it a position among our timber trees hardly approached by any other. 

There are certain general principles which are the result of experience in forest management 
in Europe and elsewhere, applying to this as to most species. The first is, that mixed growth is in 
every respect superior to pure growth; it will therefore be proper policy to grow White Pine pref
erably, if not altogether, in mixture with other species. This advice is given in spite of the fact 
that the White Pine grows rather well in pure stand, and that, owing to its shady crown during a 
long period of its life ancl the density of stand in which it can develop, and the large quantity of 
foliage which it sheds, the soil conditions are not in danger of deteriorating, as would be the case 
with more light-needing species. But, as has been observed in its natural occurrence, its develop
ment is more favorable in companionship, and especially is this the case with regard to the 
cleaning of the bole of its branches, which are peculiarly persistent. Whether it would pay to 
substitute an artificial cleaning by pruning the young growtlls is still doubtful; meanwhile the 
self-pruning performed by mixture with shady companions will have to be encouraged, especially 
as thereby other valuable advantages are secured which attach to the mixed forest in general. 

Unfortunately, our irratioual exploitation has reduced the White Pine in the natural forest areas 
often to such an extent that its reestablishment is possible only by artificial means. Wherever 
the culling has not been too severe, and either young growth has developed or seedling trees have 
been left, the natural reproduction should be encouraged by favoring the young growth and by 
removing or thinning out other species which interfere with the starting of a young growth. 
Fortunately, the White Pine, owing to its shade endurance, is specially fitted for 11atural repro
duction from the seed of mother trees, more so than most other pines, and the rapidity of its 
growth, in which it excels most other shade-enduring species, is also fayorable in this respect. 

vVe are not yet prepared to determine the most profitable rotation in which the species is to 
be managed under varying contlitions. The fact that it is not only a very rap;d but one of the 
most persistent growers, trees making wood at the rate of 1~ to 2 cuuic feet per year up to the 
one hundred and fortieth year, permits a wide rang-e of choice for rotations, and since its wood, 
being rapidly changed into heartwood, becomes serviceable very early, the rotations may be either 
low or high, varying from fifty to one hundred and fifty years, according to local economic and 
soil conditions. 
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NATURAL REPRODUCTION. 

The Vl'bite Pine reproduces itself readily in the virgin forest on all sandy and loamy sand, 
soils where the hardwoods uo not interfere. On these areas thickets of youug growth, sapling 
timber, and dense groves of mature trees are scattered without regularity, and there is no indica
tion that this pine forest has undergone material change for centuries. In the hardwood districts 
of the heavier soils of the Lake region, where the pine is met with chiefly as old, o,·erripe timber, 
the reproduction of the pine seems, temporarily at least, to be interfered with by the associated 
growth. Large, old trees occur, thinly scattered or in clusters, but sapling timber and young 
growth is often entirely wanting over considerable areas. Similar conditions prevail, or have pre
vailed, in the mountains of Pennsylvania, and also in New Eugland and in the Adirondacks. 
'Where the pine is cut and some seed trees are left the ground soon covers itself with young growth. 
This, contrary to the common notion, is true even where fire has run over the slashings and the 
ground for a time is stocked with Poplar and other brush. Such groves or thickets of young pine 
occur in all parts of the pinery of the Lake region, aud in the aggregate cover several hundred 
thousand acres. Generally, however, the fire returns from time to time, the young seedlings, as 
well as the mother trees, are finally all destroyed, and thus the reproduction is completely pre
vented. On such lands, impo>erished by fire and exposure to sun and wind, not even the Poplar 
returns. In the hardwood, Spruce, and Hemlock regions the cutting of the pine in the usual 
manner simply assists its competitors, and its reproduction is seriously hampered and frequently 
prevented altogether. Where these clay and loam lands are completely cleared and then aban
doned, as bas been the case ''ith thousands of acres of New England forests, the White Pine is 
one of the first to return if any seed trees exist in the vicinity. Hundreds of groves have sprung 
up in New England in this way. 

NOTES ON N.ATUR.AL REPRODU01'ION. 

A case of the kind above referred to was observed in 1886 in York County, Me., and the 
following notes on the subject will, no doubt, prove of interest: 

In company with Mr. John E. Hobbs, who is thoroughly familiar with the history of the various .pieces of 
forest.examined, a visit was made to a number of places on which 'Vhite Pine was growing, others on which young 
pine seedlings were coming in, and still others in the immediate vicinity where none were to be seen, although the 
general conditions of soil ancl situation were practically identical. The soil, much of it, was light and sandy, with 
a growth of ComJJionia, Pteris, Gaulthe-ria, and other plants common on pine land. 

.A large number of trees had a crop of cones, the last year before this visit in which there was a good crop 
having been 1879, according to Mr. Hobbs. Going first to an open field that was formerly covered with pine trees, 
it was fouud to be very thickly covered with young seedlings, from a few inches to 2 feet or more in height, 
that had sprung up in such abundance that a bare spot was hardly to be seea over the whole tract. This piece was 
cut over in the winter of 1879-80, the grouncl was not burned over, and there being a good crop of seeds, these 
hatl grown promptly and a youug forest was rapidly coming on to take the place of the one removed. 

On going to other pieces in the vicinity, from which the pine hacl been cut at different times since 1879, a most 
striking contrast was observed. On these pieces that seemed otherwise just like the first, and with the conditions 
just as favorable for a second growth, only a very few pine seedlings were to be seen. These few may have come 
from seeds carried by wind from the neighboring forests, but evidently the grouncl had not been seeded as the first 
piece h ad, and it was impossible not to draw tho con clusion that the difference was dne simply to the fact that the 
first piece was fully seeded, while the others were not. Repeated observations of similar pieces of land lecl further 
to the conclusion that no dependence can be placed upon the springing up of seeds that have lain dormant in the 
ground for a t erm of years; or, in other words, although the seel1s of the White Pine ret.ain their vitality for a long 
time if kept in a dry I)lace, there is a lack of eddence to show that this is the case in the natural forest, wher~ they 
are alternately dry and wet. 

Other interesting conditions of growth were noticed in the same region. In the d cinity of standing pine 
forests, particularly on their leeward side, seedlings of different ages were coming up, often very thickly, but upon 
entering the forest, after the iirst 2 or 3 rods, no more of these were to be seen, their growth having evidently been 
prevented by the dense shade of the standing trees. In hardwoods, on the other hand, where the surroundings were 
a little more favorable, some young piues were growing here and there. 

All observations reenforced the truth that there is no mysterious succession of forest growth, involving necessary 
alternations, and that the 'Vhite Pine does actually grow and flourish for an indefinite number of generations on 
the same land, if only the necessary seeding has been insureil. 

In such regions as ha,·e just been described reforesting with the White Pine is a co:.uparatively simple matter. 
'Where nothing more is done than to trrke advantage of natural conditions by felling the trees in seecl years, or by 
leaving seed trees here and there, an abundant crop of young pines may oft~n be secnred. As a matter of fact, large 
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tracts in Maine and Massachusetts are coming up in this way to second-growth pine, and as the profit arising from 
the protection of these young forests is l.letter nllllerstoorl, til ere is no reason to donut that tile whole matter will in 
a great measure regulate itself. 

In the Adirondack region and in the pine belt of Michigan, \Visconsin, and Minnesota the case is far different. 
Under the present system forest fires are au almost necessary r esult of all lumbering operations. To start with, all 
trees that are large enough are cut, and if by chance here and there one has esca ped that might produce a crop 
of seeds, it perishes in the tires that soon sweep over the ground, leaving hardly a living thing behind them, and 
burning the seeds that under other conditions might have sprnng up t o form a second gTowth of pine. On all 
such burned tracts pine seedlings are rarely found in any number, allll yet here and there they are seen growing 
where the fire had left a seed tree by the side of a stream or a piece of unburned ground, thus giving the seed a 
chance to grow. 

After making a careful study of the pine lands of Michigan for several years the conclusion seems plain that 
here, exactly as in New England, everything practically depends upon reseeding. Here in the Northwest the seed 
trees have been destroyed, tile see,] in the groun d have been burned, and, as an inevitable consequence, tile land 
remains a wilderness and must remain so until some means are found of restoring the forests lJy artificial sowing or 
planting. There is nothing in the soil itself that prevents reforesting the pine lands of Michigan at once. It is 
because seeds are, to a great extent, wanting, and the seedlings that do start are not protected, that these pine lands 
are left in their desolate and unproductive condition. ' 

The experience with White Pine in Europe fully confirms the correctness of the observations 
above recited. White Pine abroad reproduces well, seeds abundantly, and is so particularly well 
suited to natural reproduction that the most experienced and competent recent writers claim that 
this tree fairly "demands" this form of regeneration. 

ARTIFICIAL REPRODUCTION. 

Concerning the artificial reproduction by seeding or planting, the experience, both in this 
country and Europe, is qt!ite extensive. Not only bas this species been planted frequently and 
for a long time in New England and in other parts of its natural range, even for forest purposes, 
but thrifty groves baye been established also in the Western prairies beyond the limits of natural 
distribution. In Germany larger or smaller plantations were made in many localities near the 
beginning of the century. 

The planting in this country has, h<>wever, not usually proceeded with a knowledge of proper 
forestry.practice. As a rule, plants have been set out too old, and hence the planting bas proved 
expensive; usually, also, it bas been too wide spaced to secure the most desirable result in form 
development. Another point also usually neglected is the admixture of other species to stimulate 
the growth of the pines and possibly to reduce the expense of covering the ground. 

In Europe the majority of pine plantations made with Scotch Pine (Pinus silvestris) is made 
with one-year-old seedlings, which is done very cheaply and expeditiously, often on unprepared 
ground, when one man may set 1,000 to 1,500 plants in a day. 

For White Pine, especially under our conditions, where the young plants have much to contend 
with in the way of climatic ills, weed growth, etc., this method is probably not applicable. 

Two· year and even three-year old plants, grown in seed beds and once transplanted in nursery 
rows, to produce a stocky root system and growth, will probably be more successful, being better 
prepared to overcome adversities. 

'rhe seedlings, grown from seed sown either broadcast or in drills in ube seed beds, must be 
shaded during the first two years, as is usual with conifers in this country. After the second year 
they will endure the hottest sun. The shade must be graduated according to the weather, as the 
seedlings are liable to damp off the first season if too much shaded and to burn off if not shaded 
enough. 

As there are about 1,800 seeds to the ounce, it will take about 5 to 6 ounces to the 100 feet of 
drill, unless the seed be specially poor, when greater allowance will have to be made in proportion 

1 \Ve are likely to repeat in the Northwest, on an extensive scale, the history of several of the Eastern States. 
Uncler inducements held out to encourage immigration, many settlers have been led to take up land all through the 
worst part of Michigan and ·wisconsin, including the "barrens." They clear the land, seed it, if they can, with 
clover, and put in other crops, work in the adjacent pine woods for a living, and "deYelop the country," thus doing 
for the State exactly what needs to be done and what the State has neglected to do for itself; but it is a disastrous 
experiment for the settlers. The many farms k ept up iu this way for a while may finally be abandoned, bnt the 
whole region will then be in a great measure secured against extensive fires, and the lands that have been plowed 
and worked over will be in a better condition for reforesting. 
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to the percentage of germination. In ordinary collecting the percentage of germinating seeds 
may not exceed 75 per cent, and, as is iuclicated in the discussion on seed supply (pa,ge 23), it may 
fall far below this figure in some years. Even if 20,000 to 25,000 seeds should germinate per 
pound, it would not be safe to count on more than 5,000 to 8,000 seedlings that will grow to use, 
and in the transplanting to nursery rows au allowance of at least 5 to 10 per cent should be made 
for losses, so tllat to secure 10,000 transplants at least 1~ pounds of seed is needed, to secure 
which it may take from 3 to J bushels of cones. 

Close planting is indicated on account of the difficulty with which this pine cleans Itself of its 
branches. It should be planted not more than 4 feet apart or, preferably, set out in mixture with 
a shady, slower growing companion, the Black Spruce (Piece£ nigm) being an ideal choice within 
its habitat, and of broad-leafed trees the Sugar ~Iaple (.deer saeeharinmn ), which, for the sake of 
economy, may be sown between the wider spaced (8 feet or more) plants of White Pine. The 
mixture should not stop here, but other kinds chosen with circumspection from the many that are 
found associated with the White Pine in its naturall1abitat should be added, as Chestnut, Yellow, 
and Red Birch, Basswood, Hickories, and Oaks, ancl of conifers, the Red Pine, Hemlock, and 
occasionally in some localities Arborvit~. 

Dr. Fernow has for some time (since 1887) advocated a method of forest planting in which the 
main or "final harvest crop:' is distinguished from the mere "nurse crop" or "filler," when only 
500 or 600 trees per acre, or even less, of the better kinds are set out with care as the main crop, 
receiving due attention in their further development, and the nurse crop is introduced of the 
cheapest kinds and in the cheapest manner to act as soil cover to check weed growth and stimu
late height growth, straight form, and cleaning of the main crop. The White Pine would, of 
course, be a most excellent main crop. 

By the fiftieth yeal' or so the pines, if set out at the rate of 590, will have overtopped the 
nurse crop, except where trees of the latter have taken the place of a failing pine, and their 
crowns will have closed up, their boles straight and clean, furnishing clear lumber, if the nurse 
crop was properly chosen and has clone its duty. The further management then would concern 
itself mostly with gradual thinning out of the main crop to secure the diameter accretion due to 
increased crown development and light. By the one hundredth year it will be reasonable 
to expect at least half the trees set out to have reached their highest value in maturity and size, 
with 15,000 to 20,000 cubic feet to the acre, for the White Pine is not only a rapid grower, but a 
large producer, its shade endurance permitting as large a number of tr~es to develop satisfactorily 
per acre as the Spruce, which it outgrows in height and diameter. 

While planting nursery-grown seedlings as a rule furnishes better results, sowing the seeds 
into permanent sites may, under certain conditions, especially on soils not too prone to weed growth 
and in the more humid climate of the Northeastern States, prove satisfactory and cheaper. 

Various methods can be employed according· to circumstances. On light soils sowing broad
cast on snow may furnish satisfactory results; on heavier soils preparation of the ground to receive 
the seed will prove indispensable. This may be done hy plowing furrows or by hoeing plats of 2 
or 3 feet square (tlle larger size wllere overgrowing by brushwood is to be feared) and sowing into 
these in drills or broadcast. Dr. Femow devised such a method for reclothing cut-over lands on 
slopes in Pennsylvania grown up with brush, where it wouhl be too expensive to prepare the entire 
ground. Here the plats were made larger, 4 or even G feet square, and into these not only pines were 
either planted or sown but also a nurse crop surrounding the pines, expectation being that this 
nurse crop will protect the pines against the encroachment of the surrounding brush growth until 
the pines are tall enough to fight their own battle and finally kill out the brush. A fuller descrip
tion of these plantings is to be found in Bulletin 1i, "Check list of the forest trees of the United 
States," etc., of the Division of Forestry. 

PLANTING NOTES. 

The following uotes on planted groves, their condition, growth, and results are given a place 
here as recording individual experiences in various parts of the country~ without intending to 
recommend the practices of the planters, which, from the forester's point of view, are faulty in some 
directions, especially in the open stand, which is advocated: 

In Eastern Massachusetts, particularly in Plymouth and Bristol counties, there are numerous small bodies of 
White Pine that were set out from forty to fifty years ago, and whose rapid growth and healthy conditions show t,hat 
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there the work of planting at least has been successful. The trees composing them averaged at thirty to thirty-five 
years from the time of planting, not far from 45 feet in heigh", and measured approximately 2 feet 6 inches in' circum
fcrence, breast high . These measurements vary for different bodies of pine, but are believed to represent very closely 
the average size nt the age indicated, nnd in many cases the trees arc considembly larger (see measurements of 
growth on page 88). This growth of pine h of such value that according to competent judges of property in that 
region, much of the land that without the pine would be worth only $3 to $10 per acre, is worth with the standing 

pine $50 to $75 or more per acre according to location. 
Upon visiting these different groves and conversing with men who had planted some of them, it was found· 

that opinions and practice were quite variable, both as to time and manner of planting. 1\Ir. S. E. Hall, of Rayn
ham, who has had long experience, states that he has set the White Pine successfully e,·ery mouth in the year. 
The young trees, 4 to 6 iucheH, or even a foot high, are taken np with a piece of sotl on their roots ancl set out in a 
wet time. These two conditions wero particularly emphasized by l\Ir. Hall, who says th[lt if they are observed the 
trlles "will grow anywhere." He plants 10 feet apart each way and recommends this as tho best distance, which 
is, however, not good forestry practice. In a grove set by him forty years ago the trees were set in rows at the 
above distance and bad made a vigorous and healthy growth. In another grove, planted about the same time, 
the trees stood 8 feet apart each way and were apparently doing quite as well as in the first one. On the other 
hand, Mr. Spencer Leonard, of Briflgewater, after many years of practical trial and observation, states that having 
formerly set out pine trees 10 feet apart, he is now setting them at a distance of 15 feet, with a view to reduce the 
expense of planting and because they soon became crowded if planted closer. He, too, sets out the trees with a 
sod, simply plowing a furrow and setting the seedlings at tho right distance. :Mr. Hall digs a hole for each tree, 
but sa.ys that the work can be done very rapidly, and that he bas himself set an acre a day. 

One of the many plantations in southeastern Massachusetts known as "Leb. Pratt's gro,-e," is within less 
than a mile of the village of North ~Iidclleboro. It was set ont forty-two years ago. The trees were set in rows 
10 feet apart ertch way. The grove twelve years ago even was practically impenetrable by reason of the dead 
interlocking branches that haclnever been removed. 

Four trees of average size were measured in 1886 and showed diameters of 7 to 9 inches. Some were of larger 
and others of smaller siz€1, though the growth was fairly even. The average height w:l.'l estimated at 40 feet; the 
branch<'s were dead three-quarters of the way to the top, the remaining one-fourth, say 10 feet, constituting the 
crown, wrts green and healthy. The soil was poor, that passed over from the road in reaching the grove being light 
sand with some gravel. 

Another grove, some 3 miles northward of North ~Iiddleboro, was visited in 1886, and a greater number of 
measurements made. According to 1\Ir. S. Hayward, near whose farm it stands, this grove was set out rather more 
than thirty, not more tbrtn thirty-five, years ago, but had not made quite as good a growth as some others have. 
The trees are in rows, 7t to 8 feet apart each way, and are quite uniform in size. Beginning wit.h the third from 
the north sicle, a fair average row, the following measurements were madb of the trees taken in order as they stood. 
The circumference, breast high, was: 

Ft. 

No.l.~~---····-··--···········-···-··· 2 
No.2---------------·------------------ 2 
No.3 ......................................................... 2 

No. J ______ ------ --·--· -----· ----·· ---· 2 
No.5 ........................ ---- ....... ------ ...... 2 

No.6---------------------------------- 2 

· 
Ins. Ft. Ins. 

10 N~.7-------·····----- · ---------··· --··- 2 6 
6t No.8----·------··· ____ ---- ..... . ... --- 2 11 
9 Ko. 9. ---- -----. - _---. __ - - -- _·-·· --- 2 10:t,No.10a ----·---------------------------{~ 1~ 
1 No. 1L ___ ··- .. ----- ---. --·. --·. ---. --·· 2 0 

a Two main stems and bad lost a tbirtl. 

The largest tree measured in the grove was 3 feet 1 inch iu circumference or 1 foot in diameter, breast high. 
A very few have been choked out and La,·e died after Jiving fifteen or twenty years. An average tree on the south 
side measnrec145 feet in height. .All the trees of the grove that were still living seemed healthy and vigorous. The 
lower brancites had diecl at au earlier age than in the preceding grove and the trunks were free from them for some 
8 feet or more. Above this line the dead branches still remained on the trees, only those of the crowns being green 
and living. 

Near Bridgewater, Mass., a piece of land had been sown with pine seeds some thirty-five years before, the seeds 
being sown broadcast and dragged in. The trees were slender and too much crowued, the smallest ones dying out. 
They seemed much in need of proper thinning. Some of the best specimens measured 2 feet 7 inches in circumfer
ence, breast high, but they were very nnev(ln in size, and did not impress one nearly as favorably as those in the 
groves that b[ld been regularly planted at a distance of 8 or 10 feet apart. 

This second growth pine finds a ready market at the box factories of Bridgewater, Halifax, Taunton, and 
various other towns in this part of the State. Six dollars per cord is the price paid at present (1886; now $8 to $9) 
for logs delivered at the factory. Logs are accepted clown to 8 inches in diameter, and in establishments where 
staves are made a smaller size is taken. There is no trouble in obtaining all that is wanted, there being au 
abundant supply of pine for box boards, staves, and the like in the immediate vicinity of the towns where they are 
manuf::wtured. 

A few notes on plantatious made on the Western border and outside of the natural range of 
the White Pine will ~how the adaptability of the species in those regions : 

There is an instructive plat of White Pines in the forest plantation of the State UniYersity of Illinois. This 
institution is located at Champaign, about 200 miles south of Chicago and much beyond the natural range of the 
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pine. The history of the pla,t, a,s given iu Bulletin No. 26 of the University Agricultural Experiment Station, is as 
follows: 

White Pine seedlings were collected in the spring of 1869, put in close nursery rows and shaued with lath 
frames. About 8 per cent died the first year. Of a, fe w hunured trees, purposely left without shading, 32 per cent 
died. After having grown iu the nursery three years, they were deemed in good condition for transplanting. They 
were at this time 12 to 15 inches high, well-formed, healthy trees. 

The land, 1 acre, where the White Pines are planted, is quite flat, what slope there is being to the south; and 
at least one-half of it is too wet in spring, and often in the early part of summer, for the best results in tillage. 
The soil is black, pa,rt of it mncky, 1 to 2 feet in deptl!, and underlaid, for the most part, with a rather stiff, blue 
clay. The trees were planted May 4, 1872, 4 feet apart each way. The \Vhite Pine is a comparatively hard tree to 
transplant successfully ( ~). The roots a,re soft, long and naked, with very few small or fibrous roots near tbe tree. 
Knowing the necessity of careful handling, no e1fort was spa,red, from digging iu the nursery to setting in permanent 
place, to secure successful results. 

Throughout the season the ground was kept in a good state of tillage l t.l' frequent cultivation, but it was 
exceedingly dry; and of nearly tl!ree thousand trees planted, two-thirds died during the summer. Of Norwa,v 
Spruce, planted the same day, in the same manner, and on Yery similar soil, not more than 2 per cent died. It is 
difficult to explain this greater per cent of loss in the pines, except as we take into account the comparative method 
of development of the roots of the two species [and its high t-ranspiration factor.-B. E. F.]. 

In the spring of 1873 the Yacant spaces were Jilled from the nursery, and again in 1874 trees were set where 
needed. The result of the three plantings was an almost perfect stand of treeti. The cultivation with horse and 
hoe was kept up thoroughly for three years. During the fourth, fifth, and sixth ~·ears the weeds were mowed. But 
little cultivating was done, because the ground was too wet in the early part of the season. 

For a number of years after the ·white Pines were fairly started they made admirable growth, and promised to 
furnish very valnal1le timber for the prairie soil here, as well as for their native regions. In a report made in 1886 
the following statement is made: "From the first the living trees have done exceedingly well. Very few ·trees have 
died from any cause since they began their growth in their present position . They are now remarkably healthy and 
vigorous, and the plantation vies with that of the European Larch in beauty and prospective value." At present 
they are not maintaining the early promise. 

No thinning or pruning of any kind was done, except what nature does, until the winter of 1889-90. Durin"' 
that winter aml the next the dead branches, to au average height of about 10 feet, were trimmed off, and the dead 
trees (some more than three hundred and fifty) were cut out. During the winter of 1891-g2 sixty-eight more dead 
trees were cut out, and there are at present fifty-two still standing that haYe died since the last were cut. The trees 
cut out the first t.ime had not all died recently. Some of them gave evidence of having been dead for a number of 
years, while others had died so lately that they still carried deacl leaves. Most of the trees that have diecl were the 
smaller ones, snch as were overgrown or badly crowded. A few only of the larger trees have died. Of the trees 
still alive, very few have any live branches lower than 20 feet. Many of them have au unthrifty look, either in the 
top or on the trunk, and the prospect is that there ''ill be a very considerable number of trees to cut out year by 
year for some time. 

The principal reason for so many trees dying is probably o,·ercrowdiug [more likely owing to the stiff snbsoil.
B. E. F.]. As tbe trees now stand they occupy a space ofless than 7 feet square each. The trees have been damaged 
in other ways than crowding, but not, so far as can be judged, until after they had already begun to die. There is 
continually a thick mat of leaves on the ground, and these have been 11artially burned off twice, Loth times injuring 
the trees more or less from the ground up 2 or 3 feet, but apparently not an." higher. Boys seem to delight to cnt 
their names or designs in the smooth bark of the trees. Occasionally a tree is entirely girdled. The girdling soon 
kills the ~rees, but most of the smaller damage to bark soon grows over. A woolly plant louse (Chunws pinicm·ticis 
Fitch) has been very abundant on many of the trees, attacking the trunl's and larger branches for several years. 
They are sometimes so abundant that the whole trunk has from a little dititauce a white or grayish-white ~tppearauce. 

The \Vhite Pines do not cast so dense a shade now as they did ten years ago. At that time tlJere was no 
undergrowth among them. At present there are small woorled 11lau ts, such as Grape, Raspberry, Cherr)' , Box Elder, 
etc., besides weeds, coming in, and there woulcl likely be more of these were it not for the heavy mulch of leaves 
that covers the ground. 

In 1886 the average size of the better trees was: Height, 24 feet 9 inches, ancl a little less than 6 inches in 
diameter. At present, 1895, the better trees are 38 to 40 feet high, and 8 to 9 inches in diameter. During the winter 
of 1882-83 the leaders of a considerable proportion of the trees were broken down by the weight of sleet. This 
was the cause of many trees beiug crooked at that point, and of others l1aviug more than one leader. Except for th e 
trees deformed in this way nearly all have almost perfectly stra.ight trunks. The trees are much more nearly uniform 
in height than in diameter. The sizes of the trees in the plat are as follows: Fifty-eight are 3 inches in diameter; 
one hundred and ninety-four, 4 inches; two hundred and fifty-six, 5 inches; two hundred and thirty-six, 6 inches; 
one hundred and forty-four, 7inches; seTeuty, 8 inches; eleven, 9 inches; fi"'e, 10 inches. 

In the autumn of 1895 the thirty-nine trees constituting the central row of the plantation were measured, and 
the average diameter, breast high, was 5.9 inches, the range being from 4.1 inches to 8.6 inches . 

At the old Elgin nurseries, planted in open prairie about 11 miles west of the Fox River, black loam soil, from 
4 to 5 feet to gravel, \Vhite Pines, forty to forty-five years old, with Norway Spruce ancl Scotch Pine as neighbors, 
measure 22 inches in diameter, breast high, and are 52 feet high. In a n eighboring grove, twenty-five years from 
seed, planted oxclusively to ·white Pine, the trees a'·01·age 11 inches in diameter and 45 feet high. 'When planted 
alternately with European Larch 5 to 6 feet apart, the 'Vhite Pines, thirt~'-five to thirty-six years old, are perfectly 
straight and average 13 inches in diameter and 75 feet in h eight. The European Larch proves to be _the best tree to 
plant with \Vhite Pine as a nurse. 'Vhen planted with Box Elder and Ash the growth of the pines is not so satis
factory. Where Scotch Pine has been plantecl alternately with White Pine the latter has outgrown the Scotch, 
nearly all of which are killecl out. In the groves where Larch is planted with White Pine the ground is completely 
mulched from the foliage of the Larch ; drought has never affected the trees, and no grass or weeds can grow 
among them. 

Mr. Thomas Hunt, of Ridott, Ill., set out \Vhite Pine in a plantation of 10 acres twenty-two years ago. The 
trees were 10 to 18 inches high when set, making their age at time of measurement about twenty-seven years. 

The grove is planted on a ridge with thin clay loam unclerlaiLl with broken laminated limestone. Mr. Hunt found 
the land unprofitable under tillage after several years' trial. The trees of each Yariety nre planted in solid rows, 
hardwood~ and conifers alternating. In a plat of " "bite and Scotch Pine, Xorway Spruce, Arborvitm, Europ~an 
Larch, White Elm, Box Elder, Green Ash, and \Villow, the conifers have almost shaded out the hardwoods. The 
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Larch are the tallest and the Arborvitrc the lowest, the remaining conifers being of about equal height, averaging 
35 feet. Seventy 'Vhite Pines were measured, taking all the trees as they came in the rows, and including the center 
of the plantation. The average diameter, breast high, was 6.2 inches. The branches w ere dead, but still persistent 
to a height of 18 to 20 feet . 

At the Bryant nurseries, Princeton, Ill., somewhat south of the natural limit of the White Pine, trees that were 
grown as ornamentalunrsery stock have been permitted to stand, giving some notion of the growth of the species 
in the rich prairie loam of that region. The oldest specimens were set in 1858 and were imported seedlings. They 
are now about forty-two years of age, and average about 65 feet in height. Measured trees range from 9 inches to 
26 inches in diameter. Norway Spruce of the same planting equal the pines in height, but the average diameter is 
less. These trees stand about 30 feet apart. On the margin of a natural hardwood grove an acre of the richest 
prairie land was planted to White and Scotch Pine seedlings about t\venty-two years ago. The trees were set 3 lly 
4 feet, aucl have never been thinned. Each species was planted pure, and one of the tallest White Pines measured 
33 feet high, the average height being estimated at 26 feet. Fifty White Pines, taken as they came in the rows, were 
measured, breast high, the average diameter being 4t inches. Scotch Pine showecl about equal growth. 

At the Iowa Agricultural College, Ames, Iowa , in the center county of the State, a piece of waste laud of about 
3 acres was planted to White Pine, European Larch, Box Elder, Green Ash, and Cottonwood in 1875. The plat 
occupies a gravelly knoll sloping to the north. The soil is a yellow clay, with much gravel, and of unknown depth. 
The top of the knoll forming the south side of the plantation is set with pure Larch. The Pine, Box Elder, and Ash 
are mixed, evidently without order. The original planting was 3t by 3t feet apart1 and the trees now average 
about 10 feet apart each way. The " ' bite Pines are e timated to average 30 feet high, and twenty-six measured 
trees, taken as they came, ranged from 5 to 14 inches in diameter, the average being 8.7 inches. The pines are now 
the dominant trees of the mixture and are fully 10 feet higher than the Box Elder, which exceed the Ash 5 feet. The 
following diameter measurements will serve as au additional basis of comparison: 

Inches. 
White Pine, as above (26 trees) .............. .. ... _.................................. _... 8. 7 
Box Elder, as above (23 trees) .. ................ _... .... ............ _.......... _. . . . . . . . . 4. 7 
Creen Ash, as above (21 trees) .......................... . ....... _.................. .. .... 3. 6 
European Larch (planted pure on crest, 26 trees) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Cottonwood (same plat, base of knoll, 14 trees) ..... ............................ __ . . ..... 10. 5 

It should be added that the Cottonwoods stand wider apart than the mixture of Pine, Box Elder, and Ash, 
while the Larch stand closer together. All were set originally 3t by 3~ feet, and the alternate rows have been 
removed throughout the plantation. 

At Windom, ~linn. , in the southwest part of the State, ~Ir. E. Sevatsou has included two ro"~>s of " "bite Pine 
in a plantation covering 10 acres. These trees were set about thirteen years ago, when 8 to 12 inches high, aml 
are presumably not over eighteen years old. The t"l"l"o rows of pine are between rows of Arborvitm aml Balsam Fir. 
They are about 25 feet in height, anrl the a,·erage diameter, Lreast high, of seventeen trees, taken as the~· carne in the 
rows, was 5 inches. The soil is a stiff cla~· lonm, aml the plantation is about 100 feet above the surface of a lake 
which joins the farm. The entire country is treeless, except for groups of trees on the lake shore and groves along 
the Des Moines River, 3 miles distant. The White Pine in this location is less vigorous than Scotch Pine, European 
Larch, or Norway Spruce. 

Fine trees of White Pine, set in single specimens aLout thirty years ago, are growing at Arbor Lodge, Nebraska 
City, Nebr. , the home of Jfon. J. Sterling ~lorton, ex-Secretary of Agriculture. These stand in bluff soil (a fine loam) 
about 2 miles west of the Missouri River. A few fine specitnens may also be seen in the lawn at the homestead of 
Ron. A. H. 'Vhiting, at Whiting, Monona County, lo"l"l"a, in the deep black loam ofthe Missouri bottoms. At Brookings, 
S. Dak., within 17 miles of the Minnesota line, repeatecl plantings of the White Pine have resulted in failure. At 
Franklin, Kebr., about halfway across the State, near the Kansas line, this species has failed after extended trial. 
Very few trees can be seen in Lincoln, Nebr., though it has been repeatedly tested there as an ornamental tree. The 
diminishecl amount of atmospheric moisture will necessarily prevent general satisfactory cultivation beyond the 
western boundary of Missouri, Iowa, and Minnesota. 

A number of fine specimens of White Pine stand iu the lawn of the Rollins homesteacl at Columbia, Mo., about 
10 miles north of the Missouri River and halfway between the east and west boundaries of the State. The soil is a 
clay loa111, underlaid with limestone, which outcrops at many places in the viuinity. These trees were planted in 
1855, when two or three years old, by Col. J. H. Rollins. The largest is now (1897) 29 inches in diameter, breast high, 
and 64 feet 9 inches in height. One of the smallest is about 56 feet high and16 inches in diameter. 

Additi<..nal notes of plantations in the West might be given, but the above is sufficient to show the ''' bite Pine 
can be successfully gro"l"l"n somewhat beyond its natural range, but does not well endure the dry conditions of soil 
aml atmosphere which it must meet in the region west of t,he Missouri River. 

THE WHITE PINE AS A FOREST TREE IN GERMANY. 

As has been stated, the White Pine was introduced quite early into England, and from there 
it found its way into various parts of the Continent. In England it remained largely a park tree. 
In Germany it has been a forest tree proper for over a century, being used quite fi:equently, on 
account of its hardiness and shade endurance, as "g-ap cover" to fill fail places. It bas also been 
planted iu many places ou small areas as pure growth or mixture with the common European or 
Scotch Pine (Pinus silvest1·is) and Spruce. For a long time this '' uewcomer " was regarded with a 
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feeling of doubt aud even suspicion, and long before anything definite could possibly be said about 
the matter tlte merits and faults of the White Pine were extensively discussed. The" practical" 
man, and with him some scientific men, were satisfied tltat tiuch a ligltt-colored softwood could not 
possibly be durable or otherwise desirable, and the small quantities offered from time to time did 
not always find ready market. Of late years this condition has changed. In a series of excel
lent articles, Dr. L. Wappes, a Bavarian forester, records the experience had in oue of the oldest 
bodies of White Pine in Germany, in which he shows that the tree in pure growth, and also as 
mixture with pine, spruce, or hardwoods, has pro\·eu a wost excellent factor of the German forest; 
that it seeds early and heavily, and as plant material is easily and cheaply secured; tllat it is readily 
and even preferably reproduced by natural seeding, a rapid grower, capable to withstand crowd
ing and shading, and that it is a tree especially capable of producing a large amount of timber 
even on poor soils, all of wllich coincides with the observations on its native habitat laid down in 
this monograph. He shows that besides the Fir (Balsam), the White Pine is the only tree whiclt, in 
the Palatinate and on poor soils will, at the age of one huudrecl and ten years, make timber of Class I 
(according to German notation, diameter at half length, 3J inches and better); that while the com
mon pine at that age furnishes only 13 per cent of Class III and better (diameter 13 inches and 
over), the White Pine furnishes 37 per cent, or more than double this amount of these and more 
valuable diameter classes. Dr. Wappes emphatically states that \Vhite Pine, wherever kuown, is 
eagerly bought, and that the opinion of the consumers has radically changed. He proves by the 
figures of large sales from the State forests, that since 1882 the value of White Pine has nearly 
doubled, while that of Spruce and common Scotch Pine Las increased by only 20 per cent, and that 
of Fir and Larch has actually declined during this period. The following figures give an idea of 
the growth of White Pine abroad. The groves of the Palatinate are stocked on very inferior soil, 
nearly all other groves cited being on loamy sand. The figures for total volume are somewhat 
misleading, since they do not include the timber which has ueen removed from the older groves in 
thinnings, which would add probably from 10 to 15 per cent to make up whole production. 

It will be of interest to give more in detail the conditions of the last-mentioned plantation, 
reported this year in Dr. Lorey's Allgemeine Forst untl J agdzeitung: 

The plantation of about 9 acres, on fresh loamy sand, situated at an elevation of 2,200 feet 
above sea level in vVurtemberg, consists of White Pine mixed with Scotch Pine, Spruce, and Fir 
in single individuals or groups. The White Pine represents, numerically, two-thirds of the total 
number, Scotch Pine is found among· the dominant growth in part, but the Spruce and the small 
number of Firs show only codominant aud oppressed trees. 

The density of the growth was reported a~ satisfactory until in 1875, when a snowstorm broke 
clown much material, so that at present the density does not average over 0.7. 

The stand, originating from seed, was several times thinned, and the last time, occasioned by 
the snowstorm, 400 White Pines were removed, with over 10,000 cubic feet of wood. The number 
of trees averaged 183 per acre, of which 143 'White Pines, with diameters varying ft'om 7 to 24 
inches, and 16 inches in tlle average, yielded altogether 9,510 cubic feet, while the other species 
added only 1,290 cubic fep,t, Comparison with the other acre yields recorded shows that under 
these conditions the product was less than in more favored situations, either the site or light 
conditions reducing the growth. 

The diameters represented on a sample area were distributed as follows: 

Diameters ..... . ................ inches.. 8 to 10 10 to 12 12 to lo! 14 to 16 16 to 18 18 to 20 20 to 22 2~ to 24 

Numberoftrees ..... ..... ............... 7 20 24 30 33 23 4 


Of the Scotch Pines only four had reached diameters over 16 inches, and of the Spruces none 
over 14 inches. The superiority of the White Pine also appears from the comparison of height 
growth, which was established for every five years by the measurement. of average sample trees, 
as follows: 

Height growth of White Pine, Scotch Pine, ancl Spruce, by years. 

I Age (years) and height growth (in feet). ISample trees. 
400 45 50 65 GO 65 70 7510 lii 20 . 25 [ 30 135 so 85 90 

--, - - . -I-

White Pine height growth ... . . 2. 1 9 18 29 6538 59 71 76 81 85 89 92 10045 , 52 95 , 97Scotch Pine height growth ..... 4 35 ~2 49 54 60 65 69 7i73 so 82 8~ 87 88 12 , 20 1 292 8 16 24 35 42 48 54 59 63 68 72 75Lruce height growth .......... 
 82 84 86 I78 1 80 

1 
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The preceding table shows bow the slow growth of the first five years which the White Pine 
bas iu common with tile Norway Spruce is overcome before the fifteenth year, and uy tile twen
tieth year tile White Pine has llistanced the Scotch Pine, gaining on it constantly until, by tile 
ninetieth year, it has outgrown it 13 per cent. 

Dimen~ions and yields of White Pine in German forests. 

baracter of forest.I L•~""· 
1------------- 

Palatinate I................ 
Pure groiTth......•..•................ 

Palatinate II. ...................do ............................... . 

Palatinate III. ............. 
Whito Pine witb Spruce ............. . 

Palatinate IV.............. 
White l' ine and Scotch Pine......... . 

Palatinate V .................... do .... ...• •.••...... ..... ......... 

Palatinate VI. ............... ... do .. ..................... . ....... . 

Prussia CGrafinrodel ....... 
White Pine mixed with Scotch Pine 

and Spruce. 

~~~r~~~~g~-~~~ii1~;~: ::: :~:]r~~~~~: ::::::::::::::::::::::::: 

Number 
Age. of trees 

per acre. 

I 
-- 

rears. 
104 250 

68 660 
68 I 550 

330 
58 1 GOO46 
2.3 2, 200 

(75 to !>O)I .a 52 

(75 to 80) 410 
95 333 
82 723 
78 415

{#~~~~~~·~e~g ::::::::::::: : · -\\:1;~~ i>i~.;·,~·i;.:~,i ·~iii;s·c.dt~h ':Pi~e: ·\ 93 183 
Spruce, an<l Fir. 

1 

Volume ofA>erage wonrl , ex· diameter Height. clusiYe of(witbout limbs an<lbark ). st umps. 
--- - i 

I nches. Feet. Cubic .feet. 
10.6 92 13, aoo 

9.1 I 66 JO, 000 
10. 4 79 12.000 
10. 3 64 6. 000 

49 4,000~- 4 I 34 3, 200 
(6 to 28) (72 to 87) 13,224 

(8 to 18) (80 to 87) 1 ~1. 000 
15 88 H .298 

9. 7 72 12,024 
11.7 (79 to 89) 13,027 
16 98 10,800 

From these figures the capacity of the White Pine to produce large amounts of Yaluable stem
wood is apparent. Thus, on soil on which the 100-year-old trees developed only a height of !)2 
feet, over 13,000 cubic feet of stemwoocl, corresponding to about GO,OOO to 70,000 feet B. M., 
American scale, wpre cut per acre over and above about 1,200 cubic feet of material removed iu 
previous thinnings. In every case the White Pine excels the common pine, and even the Spruce 
in this respect. It should be added that most of these plantations, made in the early part of this 
century, were not executed according to present superior methods, the species being an exotic and 
expensive was set out more in orchard fashion, as most planters in our country baye been apt 
to do, at distances of 8, 12, and more feet apart. Owing to this fact the development was prob
ably not as satisfactory in the earlier years as it might have been had the method of close planting, 
either pure or in mixture, prevaiied. 

The superiority of growth over the German Spruce and Pine is more fully illustrated in tile 
following table, which shows the distribution and 1iroportion of trees of White Pine and Spruce 
and of White Pine and Scotch Pine that are found in given diameter classes in two mixed planted 
growths of these species: 

" Dist1·ibntion anclpropm·tion of White Pine ancl Sp1'ttee anrl White Pine and Scotch Pine. 

\\Thito Pine ~nd 1ior way Spruce, II Wbite P'ne1 an<l Scotch Pine fifty. ,
'lxty-ewht ~·ears old. .,; • 11 ' 1[65 per ceut 'i>ine; 35 per cent • e•"ht J ears. o < · 

Spruce.) [oO per cent of eacb.) 

·white SeotchDiamete r White Norway Diameter 
of trees Pine. Spruce. of trees. Pine. Pine.! 
I11ches. Per cent. Per cent. Per cent.Per cent. bwhe•. 

4 to 0 4 to 6 1 2. 4 
6 to 15 6 to 8 19. 5 32 
8 to 1 30 8 to 10 18.7 35fl 10 to 1210 to 1 22 26 24~r 11
1• to 14 20.5 6. 8 12 to 14 23.5 4. 9 

16 10.5 ..... ...... '11' 

18 1.5 ............ ~~ ~~ !~ 
 L !....... ~:~.. 


18 to 2() 1 ....... ..... 
. I 

It appears that nearly 32 per cent of the White Pine is over 12 inches in diameter, as against 
less than 7 per cent of the Spruce, while 35 per cent of Wllite Pine, as against G.5 per cent of 
Scotch Pine, developed over 12 inches in the mixture of these two, m1d over 11 per cent of the 
former belongs to sizes above 14 inches, which is hardly reached at that age by its competitor. 
These figures prove clearly that the White Pine excels the Scotch Pine even during the age of 
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most rapid growth, so that the difference, in view of the steady growth of White Pine and the 
marked decrease in rate of growth in the Scotch Pine, would be markedly greater if older timber 
had been compared. 

Just as in its native range, the White Pine is decidedly a heart pine, the sapwood changing 
early into the durable anu more valuable heartwood. In timber one hundred years old grown in 
the Palatinate the sap in many cases is less than 1 inch thic1k, so that 75 per cent and more of 
the entire stem is composed of heartwood. 

In view of these facts it is quite safe to say that the White Pine in the future will be one 
of the prominent forest trees of Germany, and perhaps of Europe, as it will always be the king of 
woods in our Northern and Eastern States. 
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THE WOOD OF THE WHITE PINE. 
By FILIBERT ROTH, Division of Fotestry. 

White Pine is a favorite material with the wood consumer in the Northeastern States on 
account of the combination of qualities it possesses. It is a light, soft, uniform, stra;ight-grained 
timber, to be had in all markets in any quantity and in all dimensions, from the ship's mast to the 
clapboard. It seasons well, shrinks and warps but little, is quite durable, insect-proof, and takes 
oil and paint and has a good color, ig light to handle, easy to saw and plane, takes nails without 
splitting, and is, in short, the ideal material for the carpenter and joiner, who handles the bulk 
of the 30 to 40 billion feet of sawed timber and lumber annually used in this country, of which 
White Pine furnishes over 30 per cent. 

CHARACTER AND PHYSICAL PROPERTIES OF THE WOOD. 

The structure of ·white Pine, like that of ot!Jer pine::;, is simple. Ninety per cent and more 
of the weight of the dry wood is formed by the common wood fibers, or tracheids, 0.12 to 0.20 
inches long, well suited for pulp material. The spring wood of each annual ring passes gradually 
into the summer wood and thus the sharply defined bands of hard, dark and soft, light-colored 
material so conspicuous in the rings of all hard pine, especially Longleaf and Cuban Pine, are 
absent in White Pine, making the cutting of the wood by either plane or saw much easier 
than is the case with hard pines. Sapwood and heartwood are quite distinct-the former white, 
the latter with a slightly brownish cast. The change from sapwood to heartwood takes place earlier 
in the young tree and the younger portions of old trees than in older timber. Thus, in a thrifty 
sapling thirty years old the sapwood shows about eighteen rings on the stump, but only ten rings 
35 feet from the ground. In trees over one hundred years old the number of rings in the sapwood 
is generally over thirty at the stump, decrea!;ing often to fifteen or twenty near the top. The 
number of rings in the sap, as in other pines, is smaller in thrifty and greater in slow-growing 
trees, while the width of the sapwood is generally least in slow-growing timber. Compared to 
other pines, White Pine has a narrow sap at all periods of its growth. While in the hard pines, 
like the Longleaf Pine, and still more in Loblolly and Shortleaf Pines, the sap forms generally 
from 50 to 75 per cent of the log, it is generally less than 35 per cent of mill-sized timber in White 
Pine. This highly valuable property of the White Pine is found in all localities, even in Europe, 
where the tree has been widely planted. 

SPECIFIC WEIGHT. 

To determine specific the weight of the wood and other physical properties a collection of 
seventy-three trees was made, including material from the New England States, 1\'Iichigan, and 
Wisconsin, and also from the mountains of North Carolina, 

The specific weight of the greenwood varies chiefly with the amount of sapwood and conse
quent abundance of moisture, since the heartwood contains but little water outside of its cell 
walls (except in some cases where the heartwood near the stump also contains liquid water). 
Generally the weight of the greenwood varies from about 40 to 50 pounds per cubic foot, and is 
greater in young poles than in old timber, which latter on this account floats readily, rarely sink
ing, even after years of immersion. 

The specific weight of the kiln-dry wood varies, generally from 0.33 to 0.40 (20 to 25 pounds 
per cubic foot), is greater in the old tree than in the young sapling, is greater at the stump than 
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farther up in the same stem, is independent of orientation (as great on the north side as on the 
south side), is no greater on clay land than on the sandy soils, and seems in these particulars 
quite independent of locality. The wood fi'om the swamp trees is no heavier nor lighter than the 
wood from the upland trees, the trees from New England difl'ering apparently in no way from those 
of either the Lake region or North Carolina. 

Leaving out of consideration the specific weight of the limbs and knots (these being always 
heavy, as in all pines), the average specific weight of the dry wood of the stem was found to be for

Sp~cific 
gravity. 

Five trees 200 to 250 years old.... .. .. .............. ........ ........ . ................... . 0. 386 
Five trees 125 to 160 years old....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388 
Five trees 100 to 125 years old ................... .. ... . ..... . ..... . ....................... 383 
Ten trees 75 to 99 years old. .. . .. . .. .. . . . . .. . . .. . . . . .. . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . 378 
Ten trees 50 to 74 years old...... . . . . . . . . . . . . . . . . . . .. .. . . .. .. .. . . .. .. . . .. . . . .. .. . .. .. . . .. . 366 
Nineteen trees 40 to 49 years old . . . . . . . .. .. . . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . 353 
Nineteen trees 30 to 39 years old .. .. . . . . . . . . . . . . . . . . .. . . . . . .. . . . .. . . . . . . . . . . .. . . . . . . . . . . . 351 

From the above, and still more from the table following, in which the trees are grouped 
according to age, it will be seen that White Pine displays a uniformity of specific weight, and other 
properties dependent on weight, such as is entirely unknown in any other pine of the Eastern 
United States. 

Average 10eight (kiln dry and green), nwistu1·e con tent, and shrinkage per cent of White Pine. 

I.-TREES 200 TO 250 YEARS OLD. 

Locality. 

Lincoln County, Wis...........•.. 
Marathon County, Wis .......... . 
Grayling, Micb ................. .. 

Chil)j':~~- ?.o.~~~!: -~~~:::::::::: : 
Do.... .. ................ ... . .. 

Original
number of 

trees. 

5 
16 
3 
1 
2 
3 

Specific gravity X 100. Moisture as I
Diameter

Approxi breast high Width of ,----,----1 
~t':'~~e~~~ without rings. 

per cent 
of the 

Year1. 
225 
250 
205 
209 
202 
202 

bark. 

Inche~ . 

23.0 
22.0 
19.0 
27.0 
19. 4 
20.5 

1n·m. 
1.1 
.8 

1. 31 1.6 
1.01.2 

Kiln dry. Green. weight of 
dry wood. 

Per cent. 
38. I 69 93 
38.5 62 73 
36.0 64 95 
39.0 66 85 
38.5 66 100 
39.2 67 81 

65 

Shrinkage 
in volume. 

Per cent. 
7. 6 
8.6 
8. 5 
8.1 
8. 0 
7. 9 

8.138.61 88 1 Average.......... . ......... :-:-:-:-:-:~:-:-:-:-:-:~ ........... + --···------ ~ 
~--~--~----'---~--~---1 

; 

Lincoln County, Wis ........... .. 
Do .......................... .. 
Do............. . ............ .. 
Do......... ... .............. .. 

Linville, N. C.................... . 

!I.-TREES 125 TO 160 YEA.RS OLD. 

1 
2 
3 
4 

458 

146 
140 
141 
140 
158 

19.0 
22. Q 

12.0 
15.0 
33. 0 

1.5 
1.9 
1.0 
1. 2 
2.1 

42.0 u 
36.4 72 
38.4 65 
40. 5 72 
37. 1 72 

--------------·--1----1----
A. verage ................................................................... . 

Grayling, Mich ........... .. .... .. 
Do.......................... .. 
Do . .............. ............ . 
Do........................... . 
Do.... .......... ............. . 
Do ...... .. ............. ... .. .. 
Do.......................... .. 
Do .................... .... ... . 

III.-TREES 100 TO 122 YEARS OLD. 

1 
2 
4 
5 
7 
8 
9 

10 

110 
122 
114 
105 
115 
108 
112 
Ill 

17.5 
17.7 

9. 5 
7. 5 
7. 8 
7. 8 
7.8 
5. 0 

2. 2 
1.8 
1.1 

. 9 
1.1 
1.2 
1. 3 
.8 

~8. 8 

36.0 
35.0 
39.8 
38.3 
46.8 
38.9 
38.0 
36.7

1----1----------------1-
38. 3 .Average ................................................................... . 

IV.-TREES 75 TO 100 YEARS OLD. 

71 

64 
64 
79 
76 

100 
78 
85 
71 

--
74 

92 9.0 
113 8. 7 

92 9. 1 
87 9.8 

110 7. 7 
-------

95 8. 9 

96 9. 2 
99 9. 0 

120 9. 8 
121 8.5 
138 10.5 
122 8.8 
147 8. 8 
109 8. 5 

---- ---
119 8. 9 

Lincoln County, Wis ... .... .... .. 6 75 4. 0 0. 8 36.3 68 111 8. 4 
Marathon County, Wis........... 12 84 14.0 2. 0 39.4 76 110 9. 0 

Do............................ 13 90 12. 0 2. 1 37. 0 85 148 9. 8 
Do............................ 14 81 15.0 2.7 36.0 7a 121 9.0 
Do...... .. .. . .. . . . . . . . . .. . .. . . 15 95 10. 0 1. 4 4.0. 4 72 88 9. 4 

Grayltng, Mich . .. . . .. .. .. .. . . . .. . 6 93 7. 0 1. 6 40. 1 90 149 8. 7 
Chippewa County, Wis........... 5 83 7. 0 1. 5 36.3 76 132 9. 8 

Do............................ 6 94 6. 3 1. 0 37. 0 74 115 8. 0 
... .. ••. . •• .. .. .... . .. . .. .. 7 84 10.4 2. 4 37.1 76 128 9. 8 

.. .. • .. . .. .. . . • . . .. . . .. . . . .. 9 78 I 0. 2 1. 8 38. 5 76 119 8. 7 

verage .••..••.•••........ . ~ ~=-~~:-:-:-:-:-:~:-:-:-:-:-:=~--ru~ --76~ --m·---~ 
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SPECIFIC WEIGH'l' OF WOOD. 75 

.Livera[;e weight (kiln rlry ancl g1·een), moisture content, a nd sltl'inkage pe1· cent of White Pine-Continued. 

V.-TREES 50 TO 74 YEARS OLD. 

Locality. 

Lincoln County, Wis ............ .. 

Do ........................... . 

Do ........................... . 


Chippewa County, \Vis ....... ... . 

Do ........................... . 

Do ...... .......... ........... . 


Plymouth County, Mass ......... . 

Do .......................... .. 


Worcester County, Mass ......... . 

Do .......................... . . 

Do ... . ....................... . 


A.verage .........••. ........ 


Lincoln County, Wis .. . ... .. . . . .. 
Do............................ 

Marathon County, Wis........... 
Do . . . . • . . .. . . . . . . . . . • . . . . . . • . 
Do . . . . .. . . • . . . . . . . . . . • • . . . . . . . 
Do .. .. . . .. . . . . . . • . . • . • . . . . . . .. 
Do............................ 

Plymouth County, Mass.......... 
Do .. . . . . .. . . . • . • . . . . . • . • . . . . . . 
Do .. . • . • .. . . . . . . • . . . . . . . . . . . .. 
Do............................ 
Do........................ .... 
Do .. .. . .. . . . . . . . . . . . • • . . . . . . . . 
Do............................ 

'VorcesterCounty,Mass. ...... ... 
no .. . . . . . . . . . .. . . . . . . . . . . . . . . . 
Do............................ 


Merrimack County, N. H .. .. . . . .. 
Do............................ 

Specific gravity X 100. 

Approxi

mate age 

of trees. 
 Kiln clt·y. Green . 


Years. 1n1tl<.Inchei. 
j 60 4. 5 1.3 34.3 80 
8 50 2. 0 . 7 39. 3 70 

11 52 5. 5 1.7 33. 8 86 
8 65 8. 0 2. 9 38.7 78 
4 73 7. 0 1.5 39.0 64 

10 67 4. 2 1.2 35.7 72 
1 50 13.0 4. 0 35. 3 68 
4 52 11.0 38. 5 73 

16 54 14.0 
2. 8 
3. 6 39.0 69 

17 65 10.0 2. 4 36.5 67 
18 60 10. 0 2. 3 35.5 ........ ... . 


=-:-:-=-:-:-r:·:-:·~=-:-:- =-:-:-~ ...... -.- ... 36.8 1 74 

Vl.-TREES 40 TO 49 YEARS OLD. 

9 48 2. 3 0. 6 43.3 81 
10 47 6. 0 2. 0 31. 3 aG 
17 40 6. 0 2. 2 33. 5 85 
18 40 6. 0 2. 3 34. 5 R1 
19 40 2. 0 1. 1 33. 7 71 
20 ~2 2. 8 1. 0 35. 0 67 
21 44 4. 0 1. 4 33. 8 82 
2 46 8. 5 2. 6 36.2 58 
3 45 9. 2 3. o 36. 2 65 
5 49 13. 7 3. 9 35. 0 61 
6 47 9. 5 2. 8 38. 0 64 

10 48 12.5 3. 6 34.5 65 
11 49 10. 3 3. 1 39. 0 67 
12 4ti 10. 2 2. 9 37.2 70 
25 46 10.0 2.i 35.0 66 
26 45 12. 8 a. s 35. 5 67 
27 45 9.1 2. 6 37. 7 75 
32 41 10.3 3. 4 33. 0 61 
33 40 8. 6 3.1 31. 7 64 

A.verage .................... ~~~~=-:-:-=c~=-:-:- --35.3--~ 


Moisture as 
per cent 

of the 
weight of 
clry woocl. 

Per cent. 
148 

· ·-······--· 
·····- ----- 

122 
84 

121 
112 
106 
93 

103 
····· -··---· 

Shrink~J 

in volum~~ I 

I 

Pe1· cent. 
8. 5 
8.5 
8. 6 
9. 0 

10.1 
8. 0 
8.6 
8. 6 
8. 4 
7. 3 
7.5 

115 8. 0 

102 8. 5 
162 8. 9 
173 9. 0 
149 8. 6 
124 8. 3 
105 8. 4 
158 7. 9 
76 8. 4 
95 8. 5 
93 8. 4 
81 8.1 

108 9. 3 
89 9. 3 

104 7. 0 
103 8.1 
106 M. 6 
118 9. 4 
98 7. 9 

122 8. 4 

--113--8.4 

VII.-TREES 30 TO 39 YEA.RS OLD. 

Marathon County, Wis ....•...... 22 38 4.0 
Plymouth County, Mass ......... . 7 36 8.3 

Do ........................... . 
Do .......................... . 

8 
9 

3' 
35 

9.1 
12.0 

Middlesex County, Mass........ .. 13 38 1l. 0 
Do ........................... . 14 38 10.8 
Do .......................... .. 15 37 10. 8 

Worcester County, Mass ......... . 19 35 9. 2 
Do .......................... .. 20 33 11.2 
Do........................... . 21 31 6. 5 
Do .......................... .. 22 33 10.5 
Do.. ........................ .. 23 36 9. 2 
Do ...... . ..... ....... .. ... ... . 24 35 7. 0 

Merrimack County, N. H .... .... . 28 38 6. 8 
Do.....•...••....••........... 29 37 7. 1 
Do.....•.•••••................ 30 37 8. 2 
Do .......................... .. 31 39 9. 5 
Do ..................... . . .. .. . 34 34 7. 5 
Do .......................... .. 35 35 9. 3 
Do .......................... .. 36 35 10.3 

----1-----i--- 

1.5 31. 3 77 162 8. 2 
3. 5 36.5 64 93 8. 3 
3. 4 35.2 66 105 g_2 
4. 7 35.7 66 JOO 7. 7 
3. 4 35.2 74 131 9. 1 
3. 6 3ij. 7 74 147 8. 2 
3. 7 36. 0 83 146 7. 5 
3. 6 36.1 61 85 8.1 
4. 8 33.6 65 108 7. 0 
2.9 35.2 63 99 0. 5 
4. 4 33.0 72 143 9. 3 
3. 6 35.2 68 111 8. 7 
2. 0 34.5 66 109 8. 2 
2.4 as. 5 66 89 9. 8 
2. 8 36.7 67 108 10.2 
3. u 36. 7 71 111 8. 5 
3. 2 37.7 65 99 9. 0 
3. 3 32.7 71 129 7. 5 
3. 7 34.5 74 123 Y. 2 
3. 9 30.0 64 147 8. 0 

Average ................................................................... . 
 35. 1 6M 104 8. 5 

VIII.-TREES 20 TO 30 YEA.RS OLD. .'lle, N. C . • . . . . • . . . • . . . . . . . . . . 459 1 22 1 4. 0 2. 7 34. 7 83 164 9. 4 
o............................ 460 26 7. 0 2. 8 36. 9 85 
 156 10.2 

---- --------------------1----1 
~verage ............................. .... ........ . ... .. . .. ... . .... . .... .. 35.5 84 
·--1 165 9. 8 

1C
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THE WHITE PI "E. 

From the table it appears that the specific weight of the timber is quite indepetldeut of the 
rate of growth, and that the individual variation generally moves within very narrow limits. The 
diagrams (figs. 16 and 17) show the relation of weight for the (lifferent sections from the stump 

so.----,----.----,----.----,----.----,----.----,---,~--.----,----.----,----.----,----,----. 

20o~--~--~10~--~--~z~o----L---3~o~--~--~4~o~~L---s~o~--L---~6~o--~--~~~o~--L---~so~--~--~Bo· 

Position . of discs, feet from grouf~d . 

FIG. 16.-Diagt·am showMlg specific weight of wood at different cross sections of tho stem; also a decrcnse of wei~ht from the stump 
upward, nncl tho s imilarity or the woocl of different trees. (Fi·.·o trees, over 200 years ohl. Dotted line indicates the aYerage.) 

upward; the slightly greater weight of the older timber, as compared to sapling material, the 
uniform decrease iu weight from stump upward, and also the uniformity of the several individuals 
of any group of trees is clearly apparent from the lines. The same decrease in weight from below 

~ 
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Position of discs , feet from ground. 
FIO. 17.-Diagram showing specific weight of kiln·dry wood at different points in the stem from ground upward: a, six trees, 200 to 250 

years old; b, fixe trees, 125 to 160 years old; c, selen trees, 100 to 125 years old; d, ten trees, 75 to 100 years old; e, ten trees, 50 to 74 years 
old; j, eighteen trees, 40 to 40 years olcl; g, nineteen trees, 30 to 39 years old. 

upward is observed in the woocl of auy given period of growth; thus, the wood of the last forty 
rings (next to the bark) 'yas found to be as follows: 

1Jec1·ease in 1vcight of the woofl of the last (onter) fo!'t.l/ 1'ings in the seve1·al disks from stnm1J npwa1·6. 

I Specific gravity. ~ 
Disk nmuber. Tree Ko. I ., 

458. Tree }."o. 1. [Tre" Ko. 2. Tree No. 3. 

,--I-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.----- l----0-.3-7-l 0. 42 0. 44 0. 45 I 

I ~ :: : :: ~~ ·~ unJn[ f; I 
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As in other pines, there is usually an increase of weight iu the crown, apparently due to an 
influence of the limbs, but as this iutluence is local, so the apparent result is local, and the weight 
is very irregular for the crown part of the stem; the pronounced increase is apparent only in the 
immediate vicinity of the limbs. The absence of a pronounced or sharply defined summer wood 
makes it difficult and impracticable to apply the microscopic methods to determine the variation 
of weight from pith to bark on any cross section. From the actual determinations of weight, it 
appears that for the lower portions of any normally grown tree there is usually at first an increase 
of weight from tlle pith outward, reaching a maximum somewhere between the fiftieth and eightieth 
ring, maintained for a long period and usually followed by a very slow decrease in weight from 
there on outward. This variation is generally small, and never reaches the proportions met in 
sections of liard pine, such as Longleaf Pine, where it commonly amounts to 75 to 100 per cent of 
the weigllt of the lightest portion. 

Usually about half the weight of a green log is water. The amount of moisture generally 
varies in the sapwood from about 1~0 to 160 per ceut and from 40 to 60 per cent iu the heartwood, 
the amount for the entire log, therefore, varying with the proportion of sap and heart is greatest 
iu saplings and least in large mature trees, in the latter from about 90 to 120 per cent of the 
weight of the timber after it is kiln-dried. Tl1e wood parts with its moisture as easily as any 
wood in the market, dries rapidly, with little injury, and may safely be kiln-dried fresh from the 
saw, thougll in actual practice this method is almost unknown in the White Pine regions, the 
usual way of drying by carefully piling in immense piles, being tile universal way of seasoning. 
Well air-dried vVhite Pine, as in an ordinary room, still retains 8 to 9 per cent moisture, and if 
unprotected by oil, paint, etc., is quite susceptible to changes of humidity, absorbing and giving 
off moisture at every change of temperature and humidity of the air. 

SHRINKAGE. 

In keeping with its smaller specific weight, the shrinkage of "White Pine is less than that of 
other pines. It is greater for sap than heart, and therefore greater for sapling timber than for 
older trees. From the table on page 7! it appears that the shrinkage in volume varies for the 
several groups of trees from 8 to 9 per cent, and, like the weight, is quite uniform for the different 
indiYiduals of each group. 

The ease and rapidity with which White Pine seasons, and the manner of distribution of 
White Pine lumber, encouraging proper seasoning before use, have done much to earn for White 
Pine the fame of being one of the woods which do "not shrink" nor "work," a virtue which is not 
only in part clue to the small weight and consequent small shrinkage, but is largely the result of 
proper hanclling. 

STRENGTH. 

Being the lightest, vVhite Pine is also the weakest among the pines of the Eastern United 
States, as appears from the following general average: 

St1·ength of Trhite Pine at 1 J 11cr cent ?noiBtu?·e. 
Pounds per 
squnre inch. 

Compression endwise and in bending to true elastic Hmi t .... _ ..... _.. . . . . . .. .. .. .. . . . . . . . 5, 200 
Bending to rnptnre .......... .. .. ............................................... .. __ . ...... _.... . .. .. . 7, 900 
l\Iodnl ns of elasticity_ .. _.. __. .... ..... __ .. .. ___ ... __ ..... _.... ___ ..... _... _...... _. _ 1, 410, 000 
Compression across the grain (3 per cent deformation) ....... .. ___ .... .. . . : _. _... __ .. 720 
Shearing parallel to fiber ....... _...................... __ ..... __ ... _.... _... ____ .. _.. __ . _. 380 

Out of about seven hundred tests made by the Division of Forestry, about 55 per cent fall 
within10 per cent of this general average, aud 90 per cent within 25 per cent of the same. Though 
the test series for White Pine was by no means as full as is desirable, the above aYerage results 
will probably be found fairly accurate and sufficient for general purposes. The table on the next 
page presents the average results for the several trees. 
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.Average st1'ength of the wood of TrhUe Pine of dijfe1'ent t1·ees at 1& per cent moisture. 

I Benlliug to- Compres-
Original ~10dulu~ of \ Compres· 81· Sh · ..Average1Locality. number of e asttmty Relath·e sion end- g~·:i~cfg~s llar~~[~lfo specifict (1 ,000 R l weight.rees. pouuds) . upture . e ~!~~~ wise. ~~~~~~}0~~- fiber.1 

~------------------1------- ~------1-------1-------

P uunda p er P ounda per Pounds pe1· Pounds pe1· Poun ds per 
sq.in. sq.in . sq. in . aq. i11. 6q. in . 

Wisconsin...................... 101 1, 360 8,100 6, 200 4, 600 690 460 0. 42 
Do...... .. .................. 102 1, 520 7, 400 iS, 300 4, 200 560 320 . 36 
Do.... . ..................... 104 1, 350 7, 800 6, 000 4, 800 620 430 . 40 
llo .. .. . .. .. .. .. . .. .. .. .. .. .. 112 1, 330 8, 300 6, 300 5, 000 650 440 . 39 
Do.......................... 114 1, 190 a 6,800 5, 600 4,250 630 400 . 36 
Do.................. ... ..... 116 J, 350 8, 300 5, 900 5, 000 560 470 . 385 

Michigan .. .. .. . .. .. .. . .. . .. .. .. 601 1, 370 7, 400 6, 300 5, 500 810 350 . 38 
Do .. . .. .. .. . .. .. . .. .. . .. .. .. 602 1, 470 7, 800 6, 700 5, 700 860 420 . 37 
Do.......................... 603 1, 470 7, 859 6, 650 5, 400 790 320 . 38 

'Wisconsin...................... 637 1, 380 8. 000 6, 800 5, 700 910 340 . 39 
Do.......................... 608 1, 560 8. 900 7, 450 5, 700 670 330 . 38C. 
Do......... .. .. .. .. .. .. .. .. 609 1, 510 8, 200 6, 700 6, 20g 880 340 . 392 

.A.verage ............................ .. ,. 1 ~ 410 r 7:9u016~1 5, 2oo 1 .120 I 38o 1 . 3841 

.Average for trets 601 to 609..... ...... ...... 1, 460 I 8, 000 I U, 760 I 5, 700 I 8, 200 I 350 I 38. 3 

a Insufficient data. for a fair average. 

In the above table the data for trees 101 to 116 are insufficient. Both material and tests for 
trees 601 to 60!) were satisfactory in every respect, and the results, therefore, of far greater value 
than those for trees 101 to 116. 

In keeping with its greater weight, the wood of the butt logs is slightly stronger than that of 
the top logs, and there is generally a regular difference between different parts of the same cross 
section, the center, as appears usual in pine, being the weakest, the heavier intermediate portion 
the strongest, and the peripheral part lying between the two. 

For a more careful study of this relation, tests were made of a set of 2 by 2 inch sticks cut out 
of one log from each of three trees, in such a manner that the centers of tlle logs formed one set, 
the part midway from center to bark another set, and the outer portion of the logs a third or outer 
set, the latter two being all quarter-sawed pieces. The tests furnished the following average 
results: 

St1·ength of :J by :J pieces at 12 p er cent moistu?·e. 

----~ Kind of t est. ITreo Ko. GOl. Tree No. 602. Tree N o.U03. 

P oun ds per P ound.!f per P own.dR per 
sq. in . I I lsq . in. sq . in. 

ComJ~rf;' ssion en<~wise . . ·: .. .- ... .. . . .. ...... . .. . 6, 710 
 6, 890 6. aJo 
B endu1g to re lative elasttc lm11t . ....... . ..... . 7, 960 7, 970 7, 8UO 

B ending to rnpture . ... .. .. . .. . ... . .. . . .... . .. . 9, 360 !1, 630 9, a40 

Modulus of elasticity (1 ,000 pound s) ...........I 1, 306 1 1. ~91 . 1, 285 I 


It is apparent from the above that the perfect l]_narter-sawed material confirmed the other 
test results in showing tlle great similarity of the wood of these three trees. It also shows, bow
ever, that the effect of defects in an unselected lot reduces the strength values markedly in this 
species. 

Arranging the results according to the position of the test pieces in the log, it is found that in 
compression end wise the strength was: Center pieces, 5,520 pounds, or 78 per cent; intermediate, 
7,000 pounds, or 100 per cent; outside pieces, 6,680 pounds, or 95 per cent; showing that the 
heart pieces, as has been found in other conifers, are always the weakest, thus verifying- the results 
of the general series. The slig-ht decrease from the intermediate to the outside pieces is in keeping 
with the smaller weight of the latter and need not be ascribed to the fact that these pieces con
tained small proportions of sapwood. .A..s might be expected, the uniformity of results in tllis 
properly selected and prepared material was gt·eater than in the ordinary series. Of 58 tests, all 
fell within 23 per cent of the aver~ge strength and 76 per cent within 10 per cent of the average. 

In connection with a general study into the maximum uniformity of wood, three scantlings of 
White Pine, with an average specific gravity of about 0.3± and an average compressive strength 
at 8 per cent moisture of 4,900 pounds, were examined, two being tested air-dry (8 per cent) and 
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the other after being soaked for three months in cold water. The results of these test~; on White 
Pine are embodied in the following table: 

St1·ength of contignous blocks of the same sca11tling of White Pine, select mate1·ial, in c01npression endwise. 

[Dimensious generally, 2.76 by 2.76 by 2.76 iucbes.] 

Sonh<lDry scantling. scnntliug.I
X umber of l•lock. ---.,..--- 

r----------1 3 


PounclB per1 Pounds per Pound• per 

8q.in. ¥q.in. I liq.in.


1.......................... 

2.......................... 

3.......................... 

4.... .... .. .... .. .... .. .. .. 
5..........................1 

6...... ...... ...... ........ 

7...... .. .. .. .. .. .. .. .. .. .. 
8.......................... 

9............ .... .. .. .... .. 


10.......................... 

11............ ...... .. .. .... 

12.............. ...... ...... 

13...... .... .. ...... .. ...... 


1t::::::::::::::::::::::::: 
17........................ .. 

18.................... .... .. 

19.......................... 

20.......................... 

21............... .... .. .. ... 

22.......................... 

23...... ........ .... .. ...... 

24 .................... .-..... 
 4,860 .......... .. 

25 ......................... l ........... , ...... ...... , ...... ....._. 


4, 850 5, 070 2, 270 

4, 860 5,150 2, 390 

4, 690 5, 020 2, 300 

4, 840 4, 770 2, 2ti0 

4, 760 4, 770 a5, 700 

4, 720 4, 920 2, 390 

4, 730 4, 950 2, 300 

4,760 4,840 2,310 

4, 750 4, 860 2, 290 

4, 770 a 6, 460 2, 31U 

4, 730 4, 860 2, 340 

4,760 o.010 2, 210 

4, 770 .... .. ...... 2, 370 


!
4
:,·i~·go ·_. :_~. :_ :_~_·:.~. ~-~- :_:_1 ~2:. ~3;a~o
59


4, 600 .. .. .. .. .. .. a 5, 710 

4,610 4,910 2,310 

4,880 a6,600 2, 260 

4, 920 4, 600 2, 180 

4, 87o 4, 65o 1 2, 13o 

4, 970 4, 720 .......... .. 

4.940 


Number of block. 

26......................... . 

27 ......................... . 

28 ......................... . 

29......................... . 

30 ......................... . 

31. ........................ . 

32........................ .. 

33........... ............. .. 

34 ........ ............... .. 

35........................ .. 

36......................... . 

37........................ .. 

38 ........................ .. 

39 ........................ .. 

40 ........................ .. 

41. ........................ . 

42 ......................... . 

43 ...................... . .. . 

44 ........................ .. 

45 ........................ .. 

46 ........................ .. 

47 ....... .................. . 

48........................ .. 

49 .................. ...... .. 

50 .......................... 


SoakeclDry Sl'nntling. scantling.I 

2 3 


Pounds per 1Pouncl8 11er Potmda pe ,.l 
sq. in. 


5, 070 

4, 940 

5, 020 

5. 110 

5,020 


!:~~~ 
4, 950 

4, 900 

5, 040 

5,160 

5,120 

5,100 

5, 230 

5, 280 

5, 260 

5, 280 

5, 300 

5, 310 

5, 300 

5, 350 

5. 40G 

5360 

s: 360 


sq . in. aq. in . 
4, 860 .......... .. 

4, 940 ' .......... .. 

5, 010 .......... .. 

4, 950 .......... .. 


...................... .. 


::::::::::::1::: ::::::::: 
4,690 .......... .. 
4, 750 ...... .... .. 
4,670 .......... .. 
4,630 .......... .. 
4,800 ...... .... .. 

J~~g 1:::::::::::: 
4,840 .......... .. 

4, 780 ........... . 

4,840 .......... . 

4,870 .......... .. 

5,040 .......... .. 


U~3 :::::::::::: 
5,3UO .......... .. 

5,200 .......... .. 


1 5, 510 
 [""""""[""" """ 1 


a Drie<l :tt 180° F. (to about 2 per ('CUt moisture) uefore testing. 

It appears that in the tests on dry material the greatest difference between any two contiguous 
blocks of select quarter-sawed White Pine was 1DO pounds per square inch, or 3.8 per cent of the 
total strength; that generally it was less than 2 l)er cent, and several times only about 0.2 per 
cent, out that in tests of this kind less then 200 pounds in the results can not be regarded as any 
differeuce at all, this amount being clue to indeterminable differences found eYen in the best 
material, and partly due also to imperfections in the means and methods of testing. It is also 
clear that in the same scantling, though select and of small dimension (only G feet long) a 
difference of nearly 900 pounds per square inch, or 18 per cent of the strength, in compression 
endwise may be found, so that any inferences from scantling to scantling must be taken with 
great caution, and any accurate relations, such as the influence of seasoning, etc., can be made 
only in a manner similar to that employed in these uniformity tests. 

From the general series of tests, also from the tests on the select 2 by 2 inch pieces, and in 
way of indication also from some of the tests in maximum uniformity, it appears that seasoning 
affects the wood of White Pine to about the same degree as that of other pines. The strength of 
greenwood, or woocl soaked to a point where additional immersion no longer changes the Yolume, 
is independent of differences iu moisture. This is quite clear from the test in uniformity of the 
scantling immersed for three months. Though tbe blocks differed (especially near the ends) 
v.-ithin wide limits as to the amount of moisture they containeu, yet the strength was found to be 
as uniform as in evenly dried timber. By drying green or fully saturated wood to about 2 per cent 
moisture (kiln-drying at 80° 0.), the strength is more than doubled; and even if pieces well air
dried are kiln-dried the strength is still increased by over 4.0 per cent. For timber to be used 
under cover and kept properly ventilated, it is safe to presume that the strength, once seasoned, 
will be 50 per cent greater than when green, and if used in heated rooms, an increase of 100 per 
cent on the strength of the green timber may reasonably be expected. The diagram (fig. 18) well 
illustrates this feature. 
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FIG, 18.-Diagram showing eJl'ect of moisture on crushing st1·ength. 

DURABILITY. 

With regard to its durability, White Pine is generally underrated. The soft, light·colore<i 
wood suggests general frailty and a lack of resistance., in which resistance to deeay is included. 
In the region where it gro,,s tile unusual great durability of the heartwood of White Pine is 
well known; "the stumps of White Piue last a lifetime;" old logs, covered with moss and often 
with young Poplars and Birch growing from their surface are uncovered and utilized as shingle 
uolts. White Pine shingles wear out, but rarely decay, and a good sidewalk of White Pine is 
considered the best to be had. As in other pines, the sapwood decays readily, but this being 
narrow in good logs, more than half of all Wbi.te Pine sawed is good durable heart, a wood which 
is neither subject to decay nor to the boring insects any more than the heavy resinous heart of 
the Red Pine or of the Southern pines. 

COMPARISON WITH OTHER WOODS. 

Generally White Pine is logged and milled on a large scale, cut mostly into boards and plank, 
and there is to·day no common wood which is more economically handled and more carefully 
selected. 

Compared to other pines, the White Pine is offered more extensively and bas a greater 
influence on lumber markets than any other wood used. lt is more uniform, lighter, softer, and 
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shrinks less than any other pine; it is durable, insect proof, and suited to a much greater 
number of uses than the wood of other pine~. 

The following table exhibits the position of White Pine as to. weight and strength: 

Treight and strength of White Pine compared with other pines . 

•.•,.., I ~ 
, Compression endwise. Specific gravity. 

Ro"•~. I"~'"''"'"H'UmHName of pines. 
Pounds Pounds I Pound• 

Relative. per square I Relative. per square Re!ath·e. per square Relative.Actual. 
inc!J. inch. inch. 

100ftl 1CO 12, 800 100 10, 300 8, 30G 100Longleaf..... ... ............... . . 

92 9, 500 92 7, 800 87 11,800Loblolly ......................... 
 53 

768! 10, 400 81 7,800 6, 500 51 8Sbortleaf ........................ 

71 7, 700 75 6, 700 1! 8 ~~ 100Red or Norway ......... . ..... .. 
 -8~ 6, 400 62 7, 900 62 6238White ........................... 
 s, 2oo I _jJ" 

Of the several columns, that on specific weight being· at once the simplest and most truly 
representative of the entire stem of mature timber, illustrates probably the relative position of 
these five pines most perfectly. The Southern pines, if only the saw timber is considered, will 
prove even heavier an1l stronger by several per cent than appears from this table. 

USES OF WHITE PINE. 

There is no wood in the United States, perhaps in the world, of which there is a greater 
quantity used, nor one which is put to a greater variety of uses than that of the White Pine. At 
present the great mass of White Pine, probably not less than 95 per cent of the entire output, is 
cut into even lengths, usually 12 to 18 feet long, preferably 16 feet (full 15 per cent being 16 feet), 
and is converted principally into boards, plank, and "dimension stuff," 1 to 4 inches thick and 
4 inches and upward in width, the widths varying always by an even number of inches. 

In all the better mills the slabs are cnt into latlls, pickets, etc., while the thickest slabs and 
the sound portions of very defective logs are cut into shingles. These "shingle cants" are of 
variable sizes, usually containing knots and decayed portions; these defects in the shingle are 
cut out subsequently by the knot sawyers. Shingles of regular widths are rarely made. In the 
sawing of the great mass of lumber the main saw merely cuts slices of various thicknesses from 
the logs, and their conversion into certain widths, as well as the removal of uneven edges, is left 
to the edger, ou whose knowledge aud skill mnclJ of the success of the mill depends. Usually 
the clear stuff, whenever possible, is left iu broad and thick planks; the rest is cut into different 
widths so as to insure the greatest value, in most cases boards of extra width and select boards, 
for siding, etc., receiviug prefereuce and determining the conversion. The clear stuff, or "uppers," 
rarely forming· over 15 per cent of the cut in our times, are used by manufacturers of sash, doors, 
and blinds, aud by fnruiture men, aud the most select portions by model ma.kers and other special 
manufacturers where the price of the material is of secondary consideration. For material of this 
kind the consumer generally pays over $50 per 1,000 feet B. ~1.: aud in some cases it is retailed at 
over $100. Of the remainder, the great mass is used in the construction of frame houses, where 
commonly every bing of wood, from cellar to roof, is made of this material. Of the inferior 
grades, enormous quantities are used for boxes, and much also is used as fencing and barn lumber. 

For box shooks, straight-stave cooperage, pails, tubs, etc., a great deal of small sapling pine 
is employed. Smaller quantities of better-grade White Pine are used in mill constructions (for 
chutes, elevators, etc.); also in the manufacture of farm implements, for large surfaces, panel work, 
etc., and in boat and sllip building for decking, in fitting up cabins, for all kinds of !:!pars, where 
its lightness, stiffness, antl durability, together with its fine form aucl dimensions, render it a 
special favorite . . 

Considerable quantities of hewn and rouud timbers are still brought to market for export, 
but on the whole this trade is insignificant when compared to the entire output. 

White Pine is universally seasoned in the yard; most of the lumber does not reach the consumer 
until a year after mauufacture. The ease of working induces the consumers to do a great deal of 

20233--~o. 22----6 
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resawing. The flooring, and even siding for the smaller markets, and for cheap construction are 
commonly the selected parts of sheathing and other inferior grades, as classed at the mill, and it 
is rare to find, in recent years, the best grades of White Pine in the smaller retailers' yards. 

In the classification of White Pine a great degree of finesse has been introduced, and the 
closest attention is paid here, as well as in edging and trimming, to the probable future use of a 
given piece of material. 

From the enormous consumption of White Pine alone, and also from the great variety of uses 
to which it is put, it is clear that any material diminution of supplies must afl'ect extensively and 
intimately the ~ood market and wood industries of this country. The common claim of substi· 
tution of some other pine or conifer, and still more the belief iu the use of hardwoods in the place of 
White Pine, have but little in their fa\'Ol'. A shipping case of White Pine requires about half the 
effort to make and only 50 to 65 per cent of the effort to haul or handle as one made of Southern 
Pine, its most natural substitute. Similarly, a White Pine lath nails with balf the effort, shrinks 
less, and thus is far more satisfactory than one made of hard pine. For a good door or for satis
factory sash and blinds only the Cypress anu White Cedar can enter as a substitute, and both 
are too restricted in their occurrence, and the Cypress bas too little chance of future regeneration 
to deserve consideration as a general substitute. The transportation of Pacific coast timbers, 
a small portion of which have the properties of White Pine, to the densely populated Eastern 
United States is not likely to occur on a large scale, for the cost of hauling alone equals the 
value of good grades of Eas~ern lumber. 
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APPENDIX. 

TABLES OF MEASUREMENTS. 

The following tables record the detail investigations, measurements, and tabulations which 
have served as a basis for the discussion of the growth of the White Pine. The measurements 
in the field were made by l\Ir. Austin Cary, of Bangor, 1\fe., and by Mr. A. K. 1\flodziansky, of 
the Division of Forestry. Mr. Mlodziausky has also executed the laborious calculations, and is 
respon ible for their accuracy. 

The methods employed iu this investigation have been described iu general in Bulletin No. 20, 
"Measuring the forest crop," of the Division of Forestry. They are in the main similar to those 
practiced by European foresters, with some minor and one important modification, which latter 
:M:r. l\llodziansky h<lS developed during the course of his work in collating the data. This modifi
cation, which refers to the analyzing of trees for ascertaining the rate of growth, consists in 
grouping by age· classes, aucl instead of analyzing each single-measured tree, as is usually clone 
in European practice, averages the data of measurement from a number of trees grouped and 
then analyzes the growth of the average tree thus constructed of each age class or group. In 
this way the work of collating is very considerably reduced and the measurements of a very much 
larger number of trees cau be expeditiously utilized for average statement. It is needful, 
however, in order to be quite satisfactory, that the classification or grouping of trees be made 
in the woods while measuring, a task which requires consirlerable judgment. When the classi
fication is so done iu the woods, the mechanical work is further simplified by entering the 
measurement for each group in sets, the measurements of cross sections taken at the same height 
being entered on the same sheet for all trees of the group, when the averaging of the measurements 
can at once be performed on the same sheets. 

The forms used in the investigation are also appended, and will serve to further elucidate the 
methods pursued. 

Since it was not expedient to fell trees specially for these measurements, it was not always 
possible to secure all measurements in the most desirable form; for instance, the desirable meas
urement and correlation to age of diameters at breast height, and at short intervals of the height, 
could not be obtained, because the work was performed on trees cut in regular lumbering opera. 
tious; hence, the data had to be manipulated and interp.olations used so as to secure satisfactory 
approximations for the periodic growth . The number of trees analyzed (some !/00) is so large 
that any deficiency of method may be considered as neutralized. 

TABLES OF CUBIC AND BOARD CONTENTS OF WHITE PINE. 

The tables of cubic and board contents of ·white Pine are based upon the measurements of 
pine takP.n for analysis from the various sites described in the tabulations of acre yields. 

Tb.e stem of each individual tree was caliperecl at intervals of 4 or 8 feet, and the volumes of 
the portions between two successive diameter measurements were calculated separately, considering 
them as frustrums of cones. From the volumes of stems of similar height and diameter, breast 
high, the average volume was noted. The volumes of stems of missing dimensions was calculated 
by employmg the corresponding factors of shape. The factor of shape is determined by dividing 
t!Je volume of a tree by that of a cylinder of the same height and diameter, breast high; it shows 
the taper of the stem and is usually expressed in decimals, thus representing arithmetically the 
form of the stem. For determining the volume of a tree by means of the factor of shape, it is 
necessary only to measure the diameter and height of the tree, find the volume of a cylinder of the 
correspondmg height and diameter, and multiply that volume by the factor of shape. 

The lumber of stems iu board feet was determined by employing Scribner's rule. 
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TABLE I.-T"olumcs of boles of White Pine. 

[Ago of trees, 30 to 250 years.) 

~~ Height of trees, in feet. ~~ ~ ~~ ~ 

1~i a:; 1 401- 45 1 51! 1 ~l GO! ;-1 10 1 7~ 1 so 1 s5 1 90 1 o;;j1oo 1~5 111~15 1120 1 125 ~ 1 135 l uo 1 145 11~ 1155 l~oo 1 165 1 110 l_2_7;; ~~~J_fl 

A Contents of the lwles with bark, iu cubic feet. ..., 

1
 

''} ,,.Ji Jl~ "J!. ~~I Jj! ~~ ~l ~: ~: ~l ~:, :~: ··~·~ •••••••••••••••••• ··:··· • 

1 

........ •:•··· •••••• .. ! .. •••••• •••••• ?,mll,m 

13 ............ 19.8' 22.0 24.2 26.4 23.6 30.8 33.0 35.2 37.~ 30.0 41.8 4-1.0 46.2 48.4 50.6 52.8 ........•........ ------ --·--- ------ ..•... ------------------...... 13 .H7 

14 ·----· . ..... 22.s 25.3 27.8 oo.a :J2.8 35.3 n8 40. 3 42.s 45.J 47.8 ~o.a 52.8 55.3 u7.8 60.3 ............•.•...•....•.......•.... ·----· .•.... ...... .•.•.. .•.•.. u .474 


1
15 ...... ··--·· ......... .. . 31.7 34.6 37.5 40.4 43.3 46.2 4!).1 52.0 54.9 57.8 60.7 63.6 06.5 69.4 72.3 ...•.. ··--·· ------ --·--- -----· ------ ·----· -----· ·---·· ·-·-·· 15 .470 

16 ...... -· ---· ·----· ·-·--· ·---·- 38.91 42.1 45.3 48.5 51.7 f>4 .9 58.1 61.:1 64.5 67.7 70.9 74.1 77.3 80.5 ...... --·-·- ··---- ·----· ·----· --·- -- ·----- ·---·· --·-·· ··---· 16 .465 

17 .............••....•.......... 43.4 47.0 50.6 54,2 57.8 6l.l 65.0 68.6 72.2 75.8 79.4 8J.O 80.6 !10.2 . . .•....... . ••.•.....•... ...•...... . .•••.. ·----- ----·- ...... 17 .460 

18 ....••......... .......... ........... 51.9 5ii.9 ii9.9 63. 9 07.9 71.9 7(;.9 79.!J 83.9 87.9 91.9 95.9 99.9 .... ...... .. -----· ...... ·---- · ...... ------ -----· .........·... 18 .452 

19 ...•. . ···--· ··--·· ·---·· ·-·--· ···--- 50.9 61.3 05.7 70.1 74.5 78.9 83.3 87.7 92.1 90.5 100.9 105.3 109.7 111.1 ...... ------ ·----- ·----· -----· --·--· ·--- -· ----·· -----· 19 .445 

20 ·· ·--- ·----- ---·· ·----· ··--·· --···· ·-·- ·- ..... 72.0 76.8 81.6 86.4 91.2 96.0 100.8 105.6 110.4 115.2 120.0 124. 8 ·----· ----·- ·----· .· ...• ·----- -----· ·----· ·- - -· - ... . .. 20 .440 

21 ·----- - ---·- ·---·- .. , ... ··---- ·· - -·· ·--··- ·-·-·· 77.6 82.8 88.0 93. 2 98.4 103.6 108.8 114.0 11U.2 124.4 129.6 1.!4.8 140.0 ...... ·----· ...... ·····- .... .. ---- -- -----· ...... 21 .430 


~~ :::::: :::::: ':::::: :::::: :::::: ::::: :::::::::::::::: ::: :::::: 1 1~:~/ m:i m:g m:~ m:~ m:~ m:~ ~~~:~ ~~u g~:g ~g~:g -i7i:i ·i77:l::::: ::: ::: :::::::::::: :::::: :::::: ~~ ::~~
241··---- ·----- ...... ------ ...... -----· ·---· - ·--·-· ··- ·-·· ...... 1 113.0 119.6 126.2 132.8 139.4 146.0 146.6 153.2 159.8 166.4 173.0 179.6 186.2'............ -----· ·---- · -----· ·---·· 24 .423
1

~/)1~/~ /~~ /~~ /~~ ~~~~~~ /~~ H(H:~ TCYU :~~~-! f~H I~J tiU i~H m~f mj ~J ~~~! ~H m:t l~l~!U :~~:~ ~H~~H~~ ~>- ~~~E II ;m

30 ·----- ·----- ·----· ..•.. . 1 ...... -----· ·----- ·----· ·----· ·----· ·-·- -· ·----- 192.61 202.7 212.8 222.9 2J3.0 ~0.1 250.2 260.:! 270.4 280.5 290.6 300.7 310.8 ·---·- ...... -----· --- · -· 30 .41:1 

31 . ......... .. --- - ·- ·----- ...... ______ ·----- ..... . ------ .................. 205.1 ~15.9 226.7 237.5 248.3 259.1 2.6!1.9 280.71 291.5 302.3 31:1.1 323.9 a:<4.7 ...... ...••. .•.... ...... 31 . 412 

H2 ...... ...... .................. ............ .................... ............ .... 229.0 240 4 251.8 263.2 274.6 286.0 2<Ji.4 308.R 320.2 3:!1.6 343.0 354.4 . ..... ...... ...... .... .. 32 .410 

33 ·-·--- ...... ------ --···· j····-- ·----· ·----· ·----· ...... --·--- ---·-· ·····- ..... 212.9 2(;5.01 267.1 279.2 291.3 303.4 315.5 :127.6 :!39.7 351.8 363.9 376.0 388.1...... ...... ..... . 33 .409 


1
!i :::.:::::::::::::::::::::::::::::::::::::::.::::: ::::::::::::: :::::{:::: :::::: :~~;:~ ~~u ~~:r ~~:~ ~~~:~ ~~u ~fH m:r ~~u m:~ mJ m:g mJ ·:~n -!~n -~n ~~ :!g~ 
:n .. .... .. ................ 1•••••. -- -- -· ........................ ---- -· •• •••• ••••• . ·----- •••••• 332.6 34i.7 3G2.8 377.9 393.0 408.1 423.2 4as.a 453.4 468.5 483.6 498.7 513.8 528.9 37 .40ii 

38 ...... ........ .... ·----- ...................................................... ·----- ~ ------ ...... 365.9 381.8 397.7 413.6 429.5 44ii.4 461.3 477.2 493.1 509.0 524.9 540.8 5o6.7 38 .404 


:L:::: :::::: :::::: :::::: :::·::: :::::: :::::: ::::::::: ::: ::::::·:::::: :::::: :::: :: :::::: :::::: :::::: :::::::::::: -~~!:~ _;~:~~-;~~:~ mJ g~u m:~ ~J:~ !~u m:~ i~:g ~lu :? ::u 
42 .....•.................. ·----- .. .. . . ------ ......... .. ................ ............................ .. .. ....... -----· ............ 537.4 556. G 575.8 595.0 614.2 633.4 Ga2. (; 671. 8 42 .399 


g~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~: :~ ~~~: ;~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~ ~~~~~r~}:~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ ~~~~~: ~~~~~~ ~~~~~~ ~~n un ~H ~~j ~~j ~~u mJ m:! g ~~~~ 

""'N."j3540 45 5015560657075 8U1ii51'"W-I!i5!1001lo5110,"'"li5120 125 ""l:iO l:i5 W!145150155160165jl70 11s Jleight. 
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87 TABLES OF MEA8UREi\IE~TS. 

TABLE H .- Actual tapering and bom·d contents of stems of White Pinefrom5 to 51! inches in diamete1·, b1·east high. 

Diameter (in inches) with bark ot a height t'rom o'g..,: Diarueter (in inches) with bar k at a height from ~]-~ ~:.::: 
ground of _ ~- :ground of- ~ ; ~ 

1----~------~--------~--~--------,~~-

I I ~~== ..., :.:I .c I i I :-g~
.;!J o .... ~ 

~ ~ ...,;i ~ ...:i ~ .s ....:i Q;) a.>o~., I I ..; ... :: ...
fn g ~ ~ g ~ ~ ~ ~ S~sI:!:!~:!~ 1 :! rm~ 
~ ~ ~ ~ ~ ~ &; ~ ~ ~~ e~ ~ ~ ~ ;g ~ t; E z.5 = ~ 
---- ---~----------!- 

I 
1 0135 5. 2 4 0 1. 2 25. 2 2? 2 20. 6 19 2 1 16 8 14. 3 11. 5 7 3 
145 :::::: :::::: ...... ----~- ::::: ::1 135 

5.1 4. 3 2. 6 ............ 
 145 25. I 22. 2 20. 6 18. 8 17. 4 15. 2 1 12. 6 9. 9 
40 6. 0 5. 0 2. 3 90 26. 5 21. 3 19. 3 16. 4 1 12. 3 6. 8 .... .. 
55 ...... ...... ...... ...... 1 105 26. 0 21. 9 20. 2 18. 5 14. 8 9. 1 .... ...... ..
6. 2 5. 4 3. 9 1.7 ·····g· i i

'j 

1 : ~~~ 45 115 25. 9 22. 7 21. 3 19. 0 16. 7 12. 9 8. 9 .... ..1 1~:~ U U ··2:4·c ::: .................. 
 6 97160 12 1 125 26. 1 22. 5 20. 5 19. 0 16. 6 13. 5 10. 12 
1, 22750 B.1 6.7 4.2 ...... ...... ... ..... ........ .. 
 8 135 26. 2 22. 7 21.0 19.7 18.7 !6.3 13.8 10.2I 
1, 17755 8. 0 6. 8 5. 3 2. 2 ...................... .. 
 12 145 26.0 2:!. 2 21.0 19. 5 17. 9 16. 1 13. 6 10. 6 2 

5 92555 9. 1 7. 7 5. 6 2. 8 ......... ..... .. ..
 .... .. 19 I 1o5 27. 1 22. 9 1 21. 2 1~. 8 15. o 11. 1 ........... .
2 
6 88745 9.5 8.0 4.2 ............................. . 
 15 115 27.0 22.6 20.4 18. 7 16. 5 9. 3 5. 6 .... ..1 
7 98370 9.2 7.7 6.5 ............................ .. 
 23 125 27.0 2t.7 21.1 19.4 16.4 14.1 10.4 5.32 1 6 1, 22955 10. 1 8. 7 6. 3 3. 6 ...................... .. 
 30 140 26. 8 23. 6 22. 2 20. 8 19. 0 15. 1 12. 6 ..... '2 

48JO 10. 2 9.1 8. 1 5. 5 .. -- . .1 ..... . 150 27. 0 I 23. 1 21. 0 19. 0 17. 5 I 15. 2 12. 0 .... ..3 ~ I 1, ~g~22 '45 11.3 8.8 4.1 70 28. 0 24. 2 21.0 18. 0 ............................ .. 
 ...................... .. 
2 
1 

37 I 5 97490 28. 5 23. 6 21. 9 19. 5 1 15. 5 1 7. 3 .......... .. 

5 828 

55 12. 3 10.0 7.0 3.0 
~~ I g:i ~:~ ~:~ u --2:7 ::::: : ------ -----  3 55 1 105 28.0 22.9 1 ~0.6 17.9 14.2 9.3 4.0 .... .. 

6 999 
80 12. 1 10. 6 9. 3 7. 5 

44.......... .. 
 115 28.3 2:J. 0 21. 0 19.3 16.5 12.9 7. 8 .... ..2 
7 1, 230 

60 12.0 10.0 7. 5 3. 8 
EO 4. 2 .... .. 125 28.4 24. ~ 23. 7 20. 9 18.4 15.1 8. 4 4. 73 

7 1, 515 
45 13.5 10.9 4.2 ............................. . 

.......... .. 
 2 140 28. 3 24. 8 23.1 21. 6 I 20. o 11.4 14. s 11.11 4+ 136 . 7 1, 743 
60 l:l.2 I 10.9 8.1 3.4 

1~ a 1 ~3 u2 as m7 mo ~7 no1 
6 93! 
4 

.... .. ................ .. 
 58 100 29. o 23.7 21. 2 18. a 15. 4 10. 4 s. 6 ..... .2 
67185 29. o 23. o 20. o 14. s 1 8. s ................ .. 


1a. 1 11.s 10 . ~ s.5 

4"H'"o· l n.o 1 11.1 1o.o 1 7.5 1 5.0 ------ 1--·--· 

6 1, 203 
95 13. 2 12. 0 10. 6 8. 2 

1~; I 115 29. 1 25.0 22.8 20.6 17.2 12.5 7.9 ..... .~.o 1 4.7 .... .. 5 
1, 279 

6 
70 . 7 .......... .. 
 122 130 29. 0 2J.2 2~.6 21.1 18.9 15. 2 12.0 7.44 

I, 5187193 I 145 29.1 24.8 2~.1 21.4 1 19.8 18. 2 15.4 12.1~~~ ;n iU 1~:~ ~~:~ ..~:~. ~ --~:~ .!.. ~:~. 71 I 1, 268 
65 14.2 12. 0 9. 7 4. 5 .... ..... ....... ...... .. 

42 ~n ~g: ~ ~n ~u ~u ]~:~ 'i2:5· --;;:[; :::::: 6 1, 114932 
1, 278 

85 14.~ 12.9 11.3 8. 7 5.5 4.0 ..... . 
61264 120 30.1 25.1 23. 2 21. o 18. 4 14. 3 9. 3 ......•s u. 2 12. 1 • 10. 8 8. ;; I 4. 9 .. _.. _ .......... .. 


1, 3887139 130 30.1 25. R 23. 6' 2!. 6 10.1 15.1 10. 7 8. 04 
1 1, 825 

70 14.7 13.0 10.7 7.2 ,........ .. ............ .. 
157 I 145 30. o 26. 2 u. 8 22. 9 21. o !8. 9 10. a 12. 3 795 u. 0 12.3 11.4 9. 5 7. 0 3. 3 .. ... . 41 1 

1, 1206115 9!\ 31. 0 26. 7 23. M 19. 7 14. 2 11. 7 10. 0 .... ..3 1 I, 318 
"" 15.0 13.4 12.0 10. 2 7. 8 5. 1 .... .. 

167 6115 21.1 27.1 24.3 21. 2 18. 1 13. 2 9. 3 .... ..~~ 15. o 13. ~ 11. 8 1 9. 1 6. 2 .......... .. 
 4 
I . 202 

115 15. I 13.9 1~. 9 11. 7 10. 3 8. 5 6. 8 ...... 
6200 J25 31. 0 25. 1 22. 7 20. 8 17. 9 15. 1 16. 0 .... ..5 
7 

1 
1. 850 

3 
~846 135 31.2 26.7 2!.2 22. 7 20.7 18.5 14.3 10.2 

1, 6~47llR U5 31.1 1 26.7 24.6 22.7 20.8 !8. 3 15.9 11.5 
6 l, 395~g i~:r I it~ ~~:~ 1~:~ l--6:6·1:::::: :::::: 189 105 32.0 28.3 25.5 22.7 17.6 12.3 10.0 .... ..4 

1, Jfl9 6237 1!5 32.0 27.2 24 . 9 23.2 19.1 H. 9 7.1 .... ..95 16.4 14. 1 13.0 11.1 8. 3 5. 5 ........... . 
 5 1 ·1 , U21 
!20 I 16.5 15.5 14.0 13.0 12.0 10.0 I 7.5 .... .. 

7105 16.4 14.3 12.9 11.6 9.6 6.8 .... .. 2U 125 n. 9 21. 1 21. 9 u. o 20. 9 16. 2 1 13. 4 :;. 45 
I , 390 

6(1 17.0 14.3 8. 0 ............................ .. 
7317 135 ~2 . o 25.9 n.o 21.5 10.1 16.5 12.6 10.06 

2,023 
125 17.0 U.9 13.0 11.6 10.0 6.8 .......... .. 

72 96 145 32. 2 28. 2 26.4 24. 2 22. 1 10. 9 16. 3 13. 3 
2, 181 

75 1 17.0 14.7 12. 8 I 9.4 1. 4.2 ................ .. 
257 !55 32. 2 27.4 26.1 2J.l 2~. 9 21.3 18. 5 15.45 

1. 511 
85 17.1 14.6 13. 3 11.0 l'.7 2.6 .... .. 

5110 33.2 29.4 26.2 22. 6 1 18. 2 11.0 ........... .
3 
1, 779 

95 17.0 15.2 13.5 11.9 9.1 5.6 2.0 .. .. .. 
64 193208 'I' 125 33.1 28. 7 26. 0 1 23.8 21. 3 16.7 11. ij 

1, 7~7 
110 16.9 15. 0 13. 0 12. ~ 10. 7 8. 0 .......... .. 

7263 135 33.1 28.0 25.8 24.0 21.7 18.0 12.6 9.05 
1, 965 

75 18. 5 16. 0 13. 8 10.2 3. 5 ................ .. 
7303 :1 145 33.2 27. 9 25.8 24.5 22.6 20.0 16. 8 12. 7 5 

I , X41 
85 18. ~ 15. J 13. 7 11.0 5. 2 3. 0 ... ... .... .. 

5n8 , I05 34. o 30. o 24.5 ~n. s 16.5 10. o .......... ..
3 
6 1, 445 

90 1 18. 0 15.2 1 13.3 11. 7 1 8. 6 4. 8 .......... .. 
221 115 34. o 21. 9 25.7 22.7 1s. 5 13.9 9. o .... ..4 

1, 705 
1._~
0

1s. ~ 16. o 14.5 13. o 10.2 I 1. 2 ...... ... .. . 
5 235 125 at. 2 28.7 26.1 23.9 I 21. o u. 9 8. o 5.1 

J, 871 135 34.0 28.3 25.6 24.3 22.2 19.1 15.1 11.7 755 
2. 25976 ~g~ !I 145 34.0 29.4 27. 1 25.3 23. 4 20.4 17.5 13.7 


80 17. 8 15. 4 12.9 9.R 5.0 .............. ... . 

1 17.8 1 17.0 15.5 H.O 12.0 10.0 7.0 .. .. ..1 2, 408 
65 19. I 15. 9 12. 4 • 8. 5 ...................... .. 

7197 I w ua m2 21.1 as n1 no m5 li33 
1, 550 

8~ 19. o 16. s 14. 9 11. n 1 7. 9 ................ .. 
6192 115 35. 0 27. 8 25. 3 23.7 20.3 14.4 10.9 .. . ...4 

1. 072
9" 19. 2 16.3 14.9 12. 8 0.4 6.0 ........... . 

74 :J3~ 125 35. 1 27.8 2J.8 · 23.6 20. 8 17.2 12.6 7.0 
2, 368 

105 19. 1 16. 6 l 15. 2 13.1 11. o I s. 2 ';. 1 
322 ~35 35. 2 30.5 28.1 25.7 23.0 20.8 17.5 12. 75 

2, 309 
125 19.1 17.1 16.0 1J.8 13. 8 12.0 9.5 9.0 

6 14!\ 35. 2 30. 5 28. o 26. o 23. 7 20. o Iu. 6 12. 2 
2, 512 

1 
1 I 395684 II 155 35. 2 30. 3 2R 5 26. 3 U. 5 22. 3 19. 3 15. 7 

3, 067 
95 20. 2 1 17. 5 1 16. 2 13. 5 10. 5 5. 8 ........ .. .. 
80 1 20.0 17.4 15.0 10.9 6.8 3.0 ........... . 
 4 288 . 175 35. 0 

1 
31. () 29. 0 28. 0 27. 0 24. 0 23. 0 18. 0 7 

:; 1, 490 
5 410 115 36.1 28.3 26. 1 23.0 18.1 14.3 9. 2 ..... . 

411 105 36. ~ 29. 5 25. 0 22. 5 19. 5 10. 0 ........ . .. .
5 
1, 52 16105 20.2 17.4 15.9 14.1 11.1 1 7.3 3.0 .... .. 

120 20. 3 18. 0 16. 9 15. 1 13. 6 11. 9 9. 2 5. 0
1 1, 474 

85 21.1 18. 5 16.7 13.7 9.4 ................ .. 
61:!5 30.0 28.0 1 2::J.9 22.1 19.2 15.0 14.0 ···- -

1, 285 
9~ 1 20.9 1 18.6 16.9 14 . 5 11.4 5.7 1...... ,.... .. 

J3j 36. 0 29. 0 28. 0 19. 0 14. 0 10. 0 .......... .. 
 5 
2, 800

10" 21. 0 18. 5 !G. 9 14. a 11. 9 7. 8 3. 5 ..... . 
75 466 ~~~ 1: 

2
1, 509 

115 21. 3 18.4 17.4 15.5 13. 6 10. 9 7. 0 .. .. .. 
55 477 Ig~ 3~: g ~~: ~ 1 ~~: g ~n i~: g i~ :_ 2 . ~~: ~- .~~: ~-
7 2. 035 

135 21.0 17.3 15.8 1 15.0 H.3 11.3 1 9.5 .. . .. . 
6 566 18125 36.9 1 30. s 27. 9 25.1 22. 1 " 13.1 6. o 

2, 987 
s;; 22. o 18.2 16. o 12. s 7. 6 3. 2 ........... . 

7145 37.0 31. R 30.5 28. 7 26. 5 24.2 20. 8 H. 26 443 
2, 396 

9:; 22. 3 1 19. 7 18. 1 15. 2 I J. 6 G. 2 3. 5 ... .. . 
3694 ~~ ~o ms as K5 n1 uo ~7 us 

5 1 1, 6046522 115 38. 0 30. 0 25. 0 23. G 19. 9 13. 0 8. 0 .... ..1 6 2, 204 
115 , 22.1 19.1 17.4 15.8 13.5 10. 1 6.5 .... .. 
!05 22.1 19.5 17.9 16.0 13.3 9.8 6.7 ..... . 6 587 125 38. 0 31. 5 28. 5 26. 3 22. 9 18. 5 12. 5 .... .. 

1, i5! 
95 22.9 ! 9.4 17. 5 14. 8 11.0 l\ . 3 ........... . 

6 586 7145 38. 0 31. 5 23. 5 n 2 20. 5 11. s l 13. 2 10. o 
1. 706 

105 23. 2 19. 6 17.8 15. 8 12.9 8.7 ...... .. .. .. 
65 480 130 R9. 0 28. 8 27. 7 24.0 20.0 14.8 6. 8 ...... 

3, 107 
n5 I 23.1 20.1 18. s 11.1 14.9 11. 1 1. 1 

5 572 155 39.0 33. 0 30.0 28.5 26.0 23.0 21.5 18.0 I 7 
2. 850 

140 23.2 20.1 19.2 17.7 16.4 14.7 11.0 9.0 
6 729 135 40. 0 33. 0 ~I. 2 29. 5 1 25. 3 22. 0 1 17. ~ 10.2 

3, 56! 
85 24.3 20.6 18.6 15.0 9.1 4.4 .......... .. 

7 912 1l!3 !kg ~I:~ ~~: ~ ~~: ~ 1 ~g: ~ ~~: g n~ ~: i 2, 817 
100 1 24.1 21.0 19.0 16.6 12. 4 9.0 7.5 .... .. 

J 516 
3. 810 

115 24,(1 20.4 18.9 17.3 14.6 10.9 6.8 
6 697 150 43.0 36.8 34. 1 32.3 1 29. 7 26.2 21.8 16. ~ 

3, 589 
120 24. 2 21.3 19.3 18. 2 16.3 12.6 9.9 5.7 

6 709 135 44. o 35. 6 ! 33. 9 30.. 7. 28. 7 24.4 19. 5 20. o I 
3. 411 

140 24. 2 21. 0 19. 3 18. 2 16. 4 14. 5 9. 8 8. 0 
145 45.0 37.5 3J.4 30.6 ~8.0 2:!.8 18.3 1 13.27 839 

1, 665 
85 25. 0 21. 3 19. 0 16. 5 9. 7 ~- 5 .......... .. 

7 916 140 46. 0 30.0 23.0 22.;; 20. 0 19.0 1 18.0 10. 0 
7 4. 702 

95 25. 2 21. 4 19. 7 16. 8 1 10. 7 4. 4 .......... .. 
165 46.0 38. 7 :J5. 8 34. 4 32.4 29. 1 I 25.1 21.34 625 
160 47.0 40.4 37.4 35. 3 32. i 29.6 ' 25.9 < 20.9 

105 1 25.1 21. 2 19.5 17.5 13. 0 10.1 .......... .. 
4 661 7~ I 4. 4, 960483 

115 25.0 21.0 19.2 17.3 14.7 11.7 7. 6 .... .. 
5 738 140 50.0 41. 0 1 38. 0 35.0 1 31.0 27. 0 21.5 13.0 

4, 3506 760 150 51. 5 41. 5 38. o 34. o I31. 5 l 23. o 18. 5 15. s 
7 1, 012 

1 1 
125 25. 0 22. 0 20. 3 19. 3 17. 3 H. 5 1J. 0 8. 5 I 



88 THE WHITE PINE. 

TABLE III.-Measttrements of White Pine !J!'own under simi leo· conditions, {JI'Oltped in age classes for areraging. 

[The groups of trees measur~d are sample trees recorded in Table VI.] 

Accretion.Ratio of 
the lengthDiamete.lTree TotalA"e with bark Factor of ~~ ~b~,~~ Volumenu.mGroup, location, and description of eit e. height." · (breast of boles. Current A"l'erageshape. tal heightber. high). annual. annual.of the 

tree. 

OROUP A. 

Mauachusetts and New Harttplhire. 

I"rs. 
 Inches. Feet. Oubicft. Oubicft. Oubicjt.

White Pine mixed with hardwoods on a hill. Soil, 21 33 6. 5 51. 3 0. 57 0. 37 6. 7 .................. .. 
brown or yellowish sandy loam, medinm·sized grain, 33 42 8. 6 65. 3 . 51 . 34 13. 1 ...... ............ .. 
light, loose, fresh, and well drained, with a leafy sur 2 4R 8. 5 60. 0 . 58 . 21 13.8 .................. .. 
face cover. Trees, 400-500 to the acre. 19al 39 9. 2 55. 2 . 58 . 42 14. a .· _· ..__.._......... 
..._._ ._ ._ ....._ ._ ..

48 9. 2 62. 5 . 57 15. 6. a.;
31 41 9. 5 63. 0 . 57 . 36 16. 0 1 .................... 


~~ :~ 1~:~ ~t~ :~~ :~~ g:g ::::::::::,:::::::::: 
20 36 11. 2 53. 0 . 52 . 54 18. 4 .................. .. 

3i ~~ }n ~n :~~ 1 :~~ ~u :::::::::: :::: :: :::: 

~~--1~. 8 --6~--· 52 __.37 __a:..:_~.:.:.:..:l.:.:.:.:..:.:.:..:..:..: 
Average........................................... . ..• .. 44 9. 8 62.3 . 53 . 38 18.1 0. 60 0. 41 

GROUP B. I 
Massachusetts and New Hampshire. 

White Pine on a level tnin site. Soil, a brown or yel· 28 41 6. 8 43.8 0. 47 0. 42 5. 6 .......... ·········· low-brownloamy sa11 , underlaid by sand or sand with ....... .. .
29 41 7. 1 51.8 .51 . 51 R. 0 ··-·· ·---
graYel in medium or sometimes coarse grain , shallow, 7 39 s. a 52.0 . 43 . 40 8. 8 .......... 
·· ··- ·· · · · 
porous, liibt, moderatel~· loose. fresh, and well drained. 30 40 8. 2 55.0 . 51 . 51 9. 9 ·········· ···-···--· 
with an a undant lealy surface cover. Trees, 330-400 8 40 9.1 58.2 . 51 .. 36 13. 0 ................... . 

to ihe acre. 49 9. 5 63.7 .51 . 43 16.3 

49 10.2 68.0 . 45 . 47 16.6 ... ... . ... ·····---- ··---·-···1·----·--·· 11 50 10.3 63.0 . 50 . 46 19.0,! I ··-··-···· ·--------
4 54 ll. 2 59.0 . 51 . 37 19. 7 ···-· ·· -· · -- ------·· 
9 39 12. 0 59. 1 . 48 . 51 22.4 .......... 
--··· ·· ·.-· 

10 51 12. 5 69.9 . 52 . 41 31.:1 ··---··-·· ---------· 
5 52 13.7 71.5 . 51 . 42 3H. J ··--····-· ..........
0 0 

w"wA:::::oo.~,.::::i:.~~ .~, .~..:..., : 

I 

I :: ,: : : : • :: o:: :: :I - ~ '" 
Hemlock. Soil,claye,vloam,withyellow-brownsh"ales 12 44 11.5 :;8.5 .47 .55 20.0 !.................... 

in it, deep, fresh, and well drained. 2 1 44 12.5 55. 0 . 41 .67 19.4 .................. ..
I 

8 47 11. 0 59. 0 . 4H . 49 18.7 .................. .. 

16 47 11.5 56. 0 . 45 . 50 18. 3 ................ .. .. 
9 45 11.0 58.5 .49 .52 17.9 .................. . 
5 47 10.5 60.0 .48 .43 17.3 ..... ...... ....... .. 
6 47 10. 0 59.0 .51 .45 16.4 .................. .. 

21 4R 10.5 58.0 .46 .48 16. 3 ............. ...... . 

~~--1~--5~1 __.42 __:_~--1~::.:.:..:..:.:..:..:..:..:::.:.:..:..:.:.:...:.:..: 
Average ...... ....... ...... .. ... .... .. ............ 
...... 46 11.0 58. 0 . 45 . 52 18.0 0. 70 0. 39 

GROt;P C. 

Jla.i11e. 

White Pine with scattering Hemlock, occasional Spruce 9 50 14. 5 64 0. 45 0. 55 33. 1 ................... . 
and Fir, on a leYelplain site; scanty undergrowth of 41 59 13. 3 60 . 44 . 58 26. 4 ................... . 

Hazel and young Hemlock. Soil, gray sand, some· 8 55 12. 8 61 . 45 . 38 25. 6 ......... ......... .. 
times brown or loamy, with 3 inches vegetable mold. 50 11.8 58 .52 .41 20.1 .................. .. 
deep, fresh , leafy surface co,·er; clayey subsoil 10 59 10.2 65 .59 .35 22.0 ................... . 
probably 4 or 5 feet below sm·face. Density of crown 
cover, 0.7. Trees, 370totheacre. __:_

3 

1_:_ __1~--_:___:1__.35 ~=~=~ 
Average ......................................... . 
 6 

Pennsylvania. 
... ]

2 
: ::.: :: 0.:: I 0·:: :::: .....~:~~- ...... ~.~From a young White 'Pine l(ro,·e mixed with mature 

Spruce, Hemlock, ancl scattering hardwoods. Sotl, 57 H.5 58 .47 .66 31.4 .................. .. 
fresh saud, well drained. 3 50 8. 5 50 . 48 . 60 9. 5 .................. .. 

4 47 8.0 46 .45 .61 7.:! ................. . .. 
5 52 11. 0 50 . 43 . 60 14. 2 .................. .. 
6 49 11. 5 46 . 47 . 61 15. 7 .................. .. 
7 52 9. 5 5:1 . 46 I . 66 12. 1 .................. .. 
8 54 8. oI 54 . 53 . 66 10. 1 .................. .. 


__9 ~--1~--~--~~--~'--1~~.:..:..:..:~:..:..:..:0,30Average ........ ..... .................................. .. 
 53 10.5 52 . 47 .64 16.0 0. 68 

OROCP D. 

Wisconsin. 
An open ~rrove of hard woods, in which White Pine Is 22 82 14. 0 82 0. 49 0. 39 43. 0 .................. .. 

scattered in "l'arying- proportions, on broken land, with 23 81 14. 7 84 . 50 . 42 48. 0 ......... ... ....... . 
frequent swat~s m the hollows; underl'(rowth , of 31 83 15.0 82 . 48 . 41 48. t ................... . 

~o!'nghardwo s,Fir,fewHemlock.and~ornbea!ll. 27 79 15.0 83 .48 .31 50.8 .................. .. 
tS01l , hght-brown sandy loam, medium tine gram, 30 81 19. 0 85 . 46 . 37 78.2 .................. .. 
loose, deep, fresh, and well drained, with an abundant 33 89 I 18.7 !16 . 47 1 . 51 85. 7 .......... ,........ .. 
leafy surface co"l'er. I 

Avera.,.e .. . . .. ....... ........... .. .. . .... .......... 
~ 1 ~--~,- 58.9 --2M -·0.7182~ -16.0--85---.4-8-



89 TABLES OF MEASUREMENTS. 


TABLE III.-Meaaut·ements of White Pine grown under similar conditions, grouped in age clasats for (tvemging-Continued. 


R t" f I I Accretion.I th~
0

1~~;tb ------,,--- I IDiameterT . Total Factor of of crown Volumetee with bnrk Group, location, and description of site. nnm- 1 Age. (breast height. shape. tt~l ~~~!~i of boles. Current A'<'emge 
ber. higb) . of ul'e aununl. annual . 

tt·ee. 
---------------1---  -.I OROGP E. -- -,

Maine. 
r.·s. lncheB. F eet. Oubicjt. Oubicjt.l Oubicjt.

White Pine with scnttering Red and White Oak, and 7 98 28.0 100 0. 41 0. 60 175.3 .......... j...... .. .. 

occasional Norway Pine, on n level; undergrowth, 12 92 28. 0 103 I • 36 , 6} 161. 0 .................. .. 
moderately dense, of small Hemlock and Beecl1, witb 13 98 25. o u~ .46 . 48 140. 3 .................. .. 
numerous small Maple and Oak. Soil, !:(ray or brown, 17 92 25.5 91 .42 .56 136.3 .................. .. 
fine, loamy sand, fresh, witb 2 or 3 inches mold on 18 92 1 25. 0 88 · 44 , 46 131. 7 ................... . 
top, and leafy surface cover; clay probably some feet 
below surface. Density of crown, 0. 7. Trees, 126 to ~~ ~~ 1 ~~:~ ]~~ :~~ ::~ m:~ -.· .:.: ..·..·.::.:.:.:. ·~.:_:_:.:.._· · ..·._·.. .. 
the acre. 16 ~~ I 22. 5 o1 1 . 46 . 52 u5. 1 1 

00 1100 2200 .. 03 110003 1 .47 .43 104.0 ..........1.......... 

2 _____________!~--~- 98.8 :.:.:.:.:..:.:.:.:.:1:.:.:.:::.:..:..:.:..: 

Average ...................................... -- ..  ..... . 96 23.7 97 . 42 . 50 130.0 2.10 1. 35 

GROt:P F. 

Maine. 

White Pine mtb scattering Red ami White Oak, and 
~ 1~~ I ~~:~ ~g 0:!~ O:t~ ~u :::::::::: ::::::::::occasional Norway Pin~. on a level; undergrowth, 

22 98 19. o 9G 1 • 45 . as 84. n .................. ..
moderately dense, of small H~mlock and lleech, with 
numerous small Maple and Oak. Soil, gray or brown, 

i~ 1 ~~ ~n ~~ :!~ :~~ I ~u ::::::::::~::::::::: :tine, loamy sand, fresh, with 2 or 3 inche~moltl on top, 
28 D~ 18. 5 80 . 48 . 41 68. 4 ............ . ... .. .. 

surface. Density of crowu coYer, 0. 7. Trees, 126 to 
and leafy surface CO'<'er; clay probably some feet below 

19 89 18. 7 79 . 45 . 48 67.2 .................. .. 
the aore. 15 99 17.2 87 .49 .46 67.0 .................. .. 


11 I 89 17. 2 89 I .43 . 38 60.7 .................. .. 


A'<'erage ........................................... 
=-:-~~--18.5-91--.45 ---:41~--7u-1.55 ~--0.78

1 
OROL'P G. 

I 

Jlichigan. 
I I 

13.5 94 1 0. 44100 41.0 ,.................. ..
Open gro"e on a level plain. along the banks of a ti'l'er, 0. 57 1'
14.4 90 .47 (!) 48.7 .................. .. 

White Birch, ami occasionally Oak. Hackmatack, and 
of mixed 'Vhite and Norway Pine, with scattering 96 

16.5 9+ .47 . 53 65.7 .................. ..
82 
. 41 90.9 . ................. .. 

Ceclltt' (Thuja occidentaliB), nnd few smnliOaks. Soil, 
Banksian Pine ; undergrowth scanty, of young Fir, 99 20.0 100 . 46 

I 
gray or Ji,e:ht brown, sand .. , medium fino-grained, 
porous , light, loose, dry (in places fresh), with a 
leafy surt~lCe cover. 

.51 61.5 2.13 0. 65A\erage ................. . .... - ....... ..... ..... - _, --- .. . 94 16.0 I .45 


GROUP H. 

Michigan. 

Open gro"e on a level flain, alon~ the banks of a ri'l'er, 
of mixed White au< Non.-a~- 'Pine, with scattering ' '"' "·' J ·" '·" "J........ 
······ ···23 112 14.0 96" .47 .47 50.2 ......... ...... ... .. 
'Vhite Birch, and occasionally Oak, Hackmatack. 22 109 1 14.8 03 .45 .47 51.4 ......... 1........ .. 
an<! Banksian Pine; undergrowth scanty, of young 15 106 15. a 85 . 47 . a; I 53. a :.................. . 

Fir, Cedar (Thuja occidenta!t•), and a few small Oaks. 
Soil, gray ·or licrbt brown. sandy, medium, fine
grained, porous, 'light, loose, dry (in places fresh), 2~ m iU ~~tI ::~ (I):~~ , ~n :.:.-:.-:_-:_·:.:.:_:.:. !:.·:.:.:.:.·.:.:_::.·.: 

4 I 112 18.3 103 .44 .56 85.3 
19 108 20. 5 lO:i 

with nlea.fy surface co.-er. 
. 41 . 49 99. 1 .................. .. 

21 109 20. 8 I 05 . 39 . 42 I 99. 8 ....... ........... .. 


Average ..... .................. ............... .... 
~ 109! -16.7-~---:44'--.46--68.9--1:64'1--0.63 

OROL'Pl. I 

.Jlichigan. 

102 0. 40 0.54Norway Pine (67 per cent), mixed "l>ith White Pine 20.0 89. 71 123 I 
. 4~ . 51101 20.8 90 92.7 


plain. Soil, yellow or gray saud, fresh. moderately 

!·~2 per cent), and ocrasioual Rock Maple, on a le,·el 22 

.42 .44105 20.5 99 96.7 

loose. with a surface cover of brakes ; subsoil, sandy. 


48 
104 22.7 94 . 5947 103.0 


Density of crown coYer, 0.7. Trees, 182 to the acre. 

. 3o I 

' -------------------------·------ 
. 41 0. 89Average ............................... . .... ........ .... 
 21.0 96 . 51 95.5 1. 81108 

1
G'!Ot'P K. 

Wiscon.rin. 

0. 45 0. 50An open gro'l'e of hardwoods. in which White Pine is 20.2 91 90.9 

scattered in varying proporlious, on brokeulan<l, WJth / 28 


14 121 
.45125 24.5 89 . 58 131.8 


frequent swamps m tbe hollows; undergrowth, of 
 26.5 96 .39 . 46 141.5 

young hardwoods, Ftr, few Hemlock, and Hornbeam. 


15 125 :::::::::r::::::::.47125 26.3 105 .53 176.816 
Soil, light-brown SRlHir loam. medium tine grain. 17 119 29.0 97 . 42 . 57 189.5 
loose, deep, fresh . nnd well drained, with au abundant 
leafy s urface cover. 

Average ........................ .. ....... . : ....... 1 ~1 123 i  25.3 ~ -~---:44'---:53145.5~~~--1.19 

http:16.7-~---:44'--.46--68.9--1:64'1--0.63
http:41~--7u-1.55
http:18.5-91--.45
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TaBLE III.-Jleasm·ements of White Pine grown under similar conditions, g1·ouped in age classes for al'eraging-Coutinued. 

!DiameterTree 
Age with barkGroup, location, and description of site. num · (breastber. high). 

------------------1-------
CROUP L. 

Michigan. rrs. Inches. 
140 19. 5White Pine (70 per cent) interrnixetl with Norway Pine 3.l 
136 19.7(1!f,er cent) and Hemlock (15per cent), with scatterinlf 9 
135 20.0C ar (Thuja occidentaliB) aml Rock Maple, an 33 
134 22.0occasional Beech and White Birch, on a. level plain; 37 
136 22.5undergrowth, dense, of young Fir. Soil, gray sand, 36 
135 21.7fresh and deep, light ana loose. with a. surface cover 35 
138 22.8of scanty leaves; subsoil, sand1· loam, underla.itl by 2 
133 2a. 2clay . Densityofcrown, 0.8. Trees,156totheacre. 22 

4 130 2l. 0 
3 135 2!. 0 
1 138 23.5 

16 130 25.0 

IRatio of 
thelenp;tb 

I
of crownTotal Factor of to the to. 

beigllt. shape. tal height 
of the 
tree. 

Feet. 
0.42 0. 34 

114 
124 

. 40 . 31 
115 . 48 . 32 
1!3 . 31 . 27 
123 1 . 30 .30 

.44 . 32 
119 
122 

. 40 . 30 
116 . 42 . 38 
106 .43 .40 
108 . 42 . 35 
113 .43 . 26 
12'2 .a .50 

Accretion. 

Volume 

of boles . 


I 
Cubic ft.Cuoicft. iOubicjt.

109.8 .....·..... 
115.1 ...... .. .. 

121.5 .......... 


...........
123. 5 · ·---····· 
130.1 ·····-- --- ---·-----
136. 4 
138.5 

U1.1 

143.5 ~iii~iii~J;;;;;;;;.144.7 
146.5 ·········· -- --· ····· 
187. 3 ··· · ·· ··-· ·····---- 

Average ....... --~~~~~ - ~:.... ..................... =-:1136 --22. 3 --116 
~~ 3!-J:i6.0---.- 1~ --1.00 

Jiichigan. 1 
A two-roof p;rove, upper roof formed of White Pine, 32, 133 15. 2 02 0. 43 0. 43 48. 61 .... ......... - ..... . 


under roof of Beech, Maple, Fir, and occasionftlly 37 141 15.5 02 .46 .42 55. 3 .......... ~ ......... . 

White Birch ~tnd Hemlock; undergrowth, moderately 12 132 16. 3 88 . 47 . 66 61. 7 ................... . 

dense, ot young hardwoods :uHf Fir. Soil, brown 40 145 18. 6 100 . 38 . H 71. 1 ............... ... . . 

loamy sand, fresll, moderately loose, with " surface ·>s 1''8 20 5 08 42 47 04 6 1 
co,·er of brakes and grass; subsoil, sand with stones. 27 !53 10: 0 104 : 41 : 38 8::: 0 :::::::::: :::::::::: 

0 1 131 22. 5 112 . 41 . 46 129. 4 .... ..... ......... .. 

26 u8 2a. o ua .4l . 46 137. 9 ................... . 

at 153 23. u 100 . 47 . 30 137. 6 ................... . 

11 136 24. G 115 . 41 . 40 1M. 1 .......... ..... .... . 


Average .......................................... ~~140- 10.8- 102[--~4J--~~--o5.3----u9'-Q.7o 


GROUP N. 
I 

Jiichigan . 

0. 39 0. 50 88. 9 .................. .. 
(32 per cent), and occasional Rook )faple, on a Je,·el 6 135 21. 1 114 

Norway Pin~ (67 per cent) mixed with 'White Pine 5 I 149 20. 2 105 
. 39 . 57 107. 9 -- ................. . 

plain. ~oil, yellow or gray •~tml, fresh, m?d erntely 35 135 22. o 121 . 4e . 43 139. 6 ................... . 
loose, w1th a snl'face cover of brakes: subsml, Randy.
Density ofcrown cover, 0.7. Trees, 182 to the acre. _ 1_______.__,_ 1__ 

.AYerage..... -. --- .. ---- .. ----- ... --.- - -- -- -- --.-- · ·- --- · 140 21. o 1 n3 
(;ROl'P 0. 

;uichigan. 

'White Pine (70percent)intermixedwithN~wayl'iue 27 1 142 23.0 117 
(14 per cent) and Hemlock (15 per cent), w1th scatter- 2G U2 24. 0 110 
ing Cedar (Thuja occidentaliBl aml Rock Maple, aml 11 142 23. 5 114 
occasional Beech and White Birch, on a. leYel plain; 20 H2 22. U 119 
nnder~rrowth de11se, of young Fir. Soil, gray sand, ao 1•3 24.2 116 
fresh ancl deep, light aud loose, with" surface ronr 24 149 25.0 113 
of scanty leaves; subsoil, sandy loam, underlaid h~· 5 148 2G. 3 ll:i 
clay. Density of crown cover, 0.8. Trees, 156 to the 1 
acre. 

. a9 . 50 11~.1 2. os i 0.80 

0.41 0.30 138.9 .................. .. 
. 41 . 39 140. 6 ........... ........ . 
. 43 . ~6 148. U .••••••••• ..... . .. .. 

. 49 . 2G 157.3 1 .................... . 

. 45 . 38 164. 3 .............•...... 

. 46 . 34 16~. 8 ......... ......... . 

. 46 . 39 205.4 1.......... ........ .. 

1 

Average........................................... ~ 142! ~4.0~--115 ---.-4!-~--:34-----wo.& ,--2:20--uQ 


GROUP P. 

Wiaconsin. 

White Pine mixed more or Jess with Yellow Birch, 
Hock Maple, Norway Pine, and occasional Bass, Pop 
lar, and Elm, on uneven land, ~:1:~ of drift ridgPs and 
hollows, frequently full of Witter. Soil, a mixture 
of loam, sand, and ~tones, with 2 to 3 inches black 
mold Oll top, and fairly covered with leaves. 

Average..........~~-~~~·~.... ................. . . .. 


Jiichigan. 

Norway l'ino lntermi:xctl with White Pine in 'arying 
proportion•, on rolling land, with open places of Red 
Oak, Maple, anti Beech; no undergrowth. Soil, 
light-brown sand (slightly lortmy). nr.r deep, me
<lium fine, light, loose, dry, and well drained, with a 
moderately leafy surface cover. 

Average................ ... .... .. .. ......... ....... 


3 1flO 23. j 104 0. 40 0. 4(1 127 ...... .. .... ...... .. 
4 170 24.0 l!O .46 .H 172 
5 178 2U ll4 .48 .38 176 ::::::::::c::::::: 

6 170 ' 25.7 111 . 45 . 41 181 .................. .. 

7 175 27.3 122 ,,3 .46 217 ............... , . . .. 

8 168 30. 5 114 . 44 . 42 256 ................... .. 


15 1 185 23.2 110 .42 .34 1381 .................. .. 

9 173 26.0 112 .46 .28 100 ............. .... .. . 


~ 172 -;5,5--m--:44---39 · --12 --1:44,~.--

118 0. 4334 182 0. 53 173.025.2 118 188 26.7 118 .45 . 59 202. 1 

5 
 186 31.0 119 . 45 .40 286.6 

j 

~1185'1-27.'6!-ilS-~ ---:51-220. 5 !~~ 

http:140-10.8-102[--~4J--~~--o5.3----u9'-Q.7o
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TABLES OF MEASUREMEN'l'S. 91 

TABLE III.-Jieasurt•ments of White Pine grown under sinti lar conditions, !J1'0uped in O!Je classes for arem!Jiltfj-Continued. 

Ac<!retion.J Ratio ofIDiameter the length 
Tree A «e witll bark Total Factor of of crown VolumeGroup, Jocntiou, and description of site. num " · (breast height. shape. to th~ to- of holes. Current Avern_ge
ber. I high) lta1 hetght annual. annual. · of the 

tree. 
-~-------~--~--

GROUP R . 

Wisconsin. rrs. I nches. Feet. Oubicjt. Cubic ft .Oubicjt. 
.... ..... . ..........White Pine intermixed with Yellow Birrh, Rock Maple, 1 204 27. 3 123 0.44 0. 59 219 

2 . 210 25.2 137Bass, and Norway Pine, on rid!(e land, with hollows . .. . ........ 
.48 . 40 227 ·········· 3 207 31. 0 127 . 37 . 35sometimes fnll of watet·, more often OJlCn grassy 246 ··· -····-·1 ········ ·· .... ...... 4 200 29. 5 116 239 .... .. ... . . 
swamps with Alder and Hackmatack, fringed by I
.43 . 51 
206 29. 2 130 . ol6 . 29 . ......... .
pine. Soil, red clayey loam, mixed with sand and 282 · ······· ·

. 43 . 52 ... ...... . stones of all sizes, moist; subsoil, ~ometimes of clay, 205 30.0 133 284 ............ 

............sometimes of sand. 7 210 Ji. 0 118 '39 . 37 292 ........ .. 


214 36.08 113 . 39 . 38 312 ... ........ 
·········· 210 39. 0 . 38 ..... .. .. .. 

--

9 130 415 .... .... .. 

------· -------

. 49 
--- 

,A,rerage . ....... . ..................... ... .. ....... . ...... 207 31.2 125 . 4~ H 279 1. 67 1. 34 

GROUP S. 

Tf'"iiC01t8i1l . 

White Pine in termixed with Y ellow B irch. Rook Manle, 10 211 20.2 no 0. 51 0. 64 132 .......... ·········· Bass, and Norway Pine, on riclge laud, with hollows 11 228 23.0 113 . 43 . 42 148 ---····· ·· ... .... ... 
sometimes full of water, more often open grassy 12 220 22.8 121 . 45 . 45 153 ..... .... . ·····-···· 
swampR, with .ilder an<l Hackmatack, fringed by pine. 13 207 27.2 107 .46 . 28 200 ........ .. 

204 27.0 121 . 42 ...... .... ..........
Soil, red clayey loam, mixed with sand and stones of 14 . 43 204 
~ 

.·.aall sizes, moist; subsoil , sometimes of clay, sometimes 15 205 27.0 122 . 25 210 .. ... ... .. 
--·-····· · 
27. ~ 104 .41 ....... .... ....... ...
of saud. 16 212 . 51 180 

17 204 27. 3 112 .H -··--· ...... .. .. 
. H 186 ····
- - ·------

AYerage ............. ....... .... ..... .. ......... 
 25.4 .H211 114 . 4~ 170.5 0.88 0.83 

GROUP 1'. 

Wiscon sin. 
'White Pine mixed with h ardwootls, on <lrift nud some

what uueveulan<l; undeti,rowth. ot'yonn!( hardwoods 
and Fir. Soil, clayey, un erlaid by a l1nrdpan of clay 
nn<l stones, fresh with 4-inch mold on top. 

.A:verage . ..... ...... ...... ... ....... ... . ........... 


OROt:P u. 
lrisconsin. 

White Pi'le mixed more or less with Yellow Birch, 
Rook Ma~le, Not·way Pine, and occasional l{ass, Pop-
Jar, and lm, on une,·en laud, full of ·drift ridges 
and hollows, fre~uently full o f water. Soil, a mix-
tore of loam, sam, and stones, wit h 2 to 3 inches black 
mold on top, and fairly covered with leaYes. 

.Average........................................... 


GROt'P V. 

.Michigan. 

A. two-roof ,ro'"e, upper roof formed of White Pine, 
under roo of 13eech, :llaple, Fir, an<! occasionally 
White Birch and Hemlock; under~owth, moderatel.l' 
dense, of Young hardwoods and ir. Soil, brown 
loamy sand, fresh, moderately loose, with a snrfaoe 
co,·er of brakes and g rass; subsoil, sand with stones. 

204 
2 221 
3 213 
4 214 
5 216 

I! 
202 
204 
212 

9 213 

211·· -··· 

10 216 
11 222 
12 228 
13 220 
16 220 
17 218 

...... 221 

4~ I 245 
2~:l 

30 226 
1 226 

28 220 
H 250 

10 I 219 
33 226 
39 237 
29 233 
3 245 

.Average .......................... .... .... .. ...... ~ 2J3
 

GHQtlP W. 

J.Iichigan. 

A. two-roof grove~ upper roof formed by Whito Pine (SO 
per cent) and ~orway Pine (20 per cent), under roof of 
fine, tall Hemlock; undergrowth, of young Hemlock, 
Beech, ancl Dwarf .llaple. Soil, brown loamy sand, · 
deep, fine (for sand), porous, loose, and well drained 
(water stands in low ground), with a moderately leafy
surface cover; subsoil, same as soil. 

A.verage........... .. • • • .. .. .. .. . .. .. .. . .. .. .. . .. .. 


10224.7 
27.0 11a 

12127.0 
26.0 120 
26.8 126 

13424. 0 
29.0 132 
29 0 133 
30. 0 133 

12427.0 

31.8 121 
35.0 123 
u.s 116 
24.0 lOU 
24.5 107 
29. 0 ]]8 

28.2 ]14 

20.0 120 
24.5 137 
27. j 138 
27.5 129 
28. 3 143 
:JO. 2 HI 
33. 0 121 
33.0 140 
33.0 144 
37.0 147 
40.0 125 

~ --ail.'3 --135 

3 1 234 23. 2 137 
2 2a6 t3.8 142 

1t ~~~ ~u }!~ 
6 237 24. 5 145 

20 251 21.0 120 
17 232 24.5 145 
10 233 25.5 143 
lu 237 25. 5 , 145 
15 235 26.0 I 143 
18 245 30. 0 122 

9 236 26.2 145 
4 236 27. 0 150 
8 238 29. 0 140 

19 244 34. o 130 
__::_ __:::_ _ n. o __144 

.. .. .. 237~ 26. 5 140 

0. 49 
. 41 
. 39 
. 43 
. 42 
.44 
. 39 
.41 
. 44 

. 4~ 

0. 45 
. 3S 
. 37 
.H 
. 40 
. 42 
. 37 
. 39 
. 42 

.44 

106 
183 
191 
201 
210 
187 
238 
250 
291 

213 

···· ······ .. ....... . 

.... ...... ······ ··
 ·· 
• 0 . 0 0 0 ~ 0 • • ·· ······· ... .. .. ....
000000 0000 

... ....... ••• 0 
 ••• ·- · 

... .... .. . ....... ... . 


.......... . .. . . . . ... 


.... ...... .......... 


. .. .... ... .......... 


1. 49 1. 00 

I0. 43 0.40 287 .......... ··· ······· 
. 4~ .46 344 ... ....... -·······
· · 
.41 .40 160 ·····----· ·········· 

.27 150 ····· ..........
. 49 ·--··

. 35 157 ..........
. 45 
.44 .49 249 ,:::::: :: :: 

• 39 --224 --1771--J. 01. 44 

0. 43 0. 46 112.50 .......... 
······ ·· ·· . 4~ . 41 191.07 •••••••ooo ···· ···· ·· 
(I) 215.28 ... .. ... ..
. 38 .......... 


.41 . 38 222.29 ..........
· · · --····· 

. 42 . 60 206.49 --·········· ·-· ··· · . 42 . 31 291.03 ...... .... ·- -·- · ··-· 

. 44 . 43 317.85 ........ .. 
····--·--· 

. 38 '49 321. 86 . ..... . . ... 
........... 


. 45 . 77 389.57 .......... 
· -·--····· 

.H . 55 455.05 - -- -···· ··1···-··· ·-· 

. 43 . 40 479.51 .... ... .. ... ····-····· 
---. -41- ,--:48~206.6~--1. 05 --1.27 

0. 43 0. 39 1 169. 0 . ....... .. .. .. .... .. 

.44 .43 197.3 ...... .... , ........ .. 


:!~ :~~ ~~n 1:::::::::: :::::::::: 
. 43 . 40 ''05 4 
.43 .36 2oG:8 1:::::::::: :::::::::: 
.43 .47 207.0 ...... .... ........ .. 
4'' .42 212.6 .............. . .... . 


. 44 1 . 44 22?. 3 .......... , ........ .. 


.43 .23 231.1 ......... ......... .. 


. 39 . 35 233. 9 .. ................. . 


. 44 . 42 240.2 .... ............... .
1 . 45 . 41 271. 5 1-- .... ............ .. 


. 43 . 40 281.1 1---- .............. .. 


. 42 I .62 348. 1 .................. .. 

__-_43____:::_~~1:..:.:..:..:..:.= =:..:..:..:.:.:. 

. 43 J . 41 J 236. 4 I '1. 64 I 0. 99 
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92 THE WHITE PINE. 

TABLE lll.-.Jleasurements of Jrhi:c Pine grown muler simila1· conditions, grouped i11 a{!eclasses fer anraJing-Contiuued. 

--IRatioof

I Diameter 1 lthelength 
Tree with bark Total Factor of of crown

Group, location, and description of site. num- Age. 	 b I h · h to the to
h1gh). 

ber. ! ~east mght. s ape. tal hei"htI of th~ 
tree. 

---------------[--I- ------------ 
GROUP X. 

At:ichigan. 
Trs. Inchr~. Feet. 

A two-roof l(fO\"e, upper roof furmed of White Pine, un 1 
~ ~~~ ~n m 0

:~i 
0:!gder roof of Beech, Maple. Fir, and occasionally White 

as 25~ 	 25. 5 157 . a; .58 
of young barclwoods and Fir. Soil. brown loamy sand, 
Birch ancl Hemlock; undergrowth, m9derately dense, 

~3 265 	 2T. 0 126 . 41 . 4~ 
fresh, moder•tely loose, with n surface cover of brakes 13 253 	 30.0 135 .39 .45 
and grass; subsoil, sand with stones. 36 1 256 	 32. 0 142 . 3! . 59 

4 260 31. 5 132 . 38 . 48 
4~ 260 20.5 155 . 42 . 48 
16 251 33. 0 144 . ~3 . 41 
2 256 31.0 145 .41 . 30 

35 265 31. 5 144 . 40 . 33 
G 266 33. 0 139 . 38 . 51 

15 256 	 32.0 154 . 41 . 33 
5 1 :58 3-t 0 138 .42 . 59 

17 260 36. 0 149 . 3i . 45 

Accretion. 

\olume 
o o es.f b 1 Current Averaj:e 

annual. annual. 

Cubicjt. Cubicjt. C!tbicjt. 

{~~:~t ::::::::::~:::::::::: 
205. 21 .................. .. 

207. 67 .................. .. 

25P.J~ .................. .. 

267. Si .................. .. 

2i5. 89 .................. .. 

311.90 .................. .. 

313.07 .................. .. 

314.06 ................... . 

314.38 .................. .. 

316. l I"" .................. 

360.75 ......... ... ...... .. 

370.50 .................. .. 

404. 1 .................. .. 


.Average .................... . .................... 
.. .. .. 

GROUP Y. 

Michigan. I 
Moderately dense gro'"e of White Pine intermixed with 5 

hardwoods and Hemlock, with occasional Norway 1 
Pine, on a leT"el plain; undergrowth, of young Hem 4 

2j8 

417 
445 
455 

lock nlHl hardwoods. Soil, brown loamy sand, me

II 
426 

dium fine grain, light, loose, Yery deep, fresh, well 460 
drained, witb n mo<lcrately leafy surface cover. 457 

46! 
435 

10 45 

A,·ernge .............. . ...... ...................... ....... 
 4.:£6 

GROUP z. 

I'cnnBylvan.ia. 

Hemlock mixe<l with White Pine, with _scnttering lJar<l l 260 
woods; undergrowth, n1oderately dense, of youn~ 

30. 5 141 . 39 . 46 235. 00 1. 50 1.10 

37.0 
3.5. 5 

1:>5 
141 

0. 3i 
.a2 

0.45 
. 30 

43~. 2 
510.5 

·-·····-·· ---------· 
...... . ... I ·--------· 

41.0 152 .41 . 53 583.7 ·········· ---···-··· 
43.0 
46. 0 

160 
150 

. 42 

. 40 
. 56 
. 48 

Gii. 3 
604. 1 :::::::::r:::::::: 

47. 0 
48. 0 
46.0 

160 
170 
168 

. 37 

. ~8 

. 42 

. 45 

. 56 

.51 

721. Q 
73i. 9 ::::::::::c::::::: 
819.6 ·  ·· ······ I····-----· 

47.0 162 . 43 . 57 855.3 ·· ·· ···--· ·--······· 
43. 0 Jtii . 41 . 50 670.4 2. co 1. so 

35. 5 158 1 0. 40 0. 43 1 435. 4 

hardwoods ancf Hemlock. Soil, yellow clay loam of 5 ~g~ 1 3~:g m ::~ :!~ ~~u :::::::::r:::::;::
a medium grain, deep, fresh, well drained, with 2 to 4 2U 32. 0 150 . 41 . C9 317. 7 .................. .. 

3 incbes molcl on top, and a surtaco conr of scanty 

i' 
10 214 33.0 146 .42 .34 1 ~65 . 0 ...... ...... .... .. .. 


leaves, Fern and Teaherries. · 12 262 28. 0 156 .43 . 4J 285.8 .................. .. 


I~i 1 in m JI :i~ uu -~_:_:_-~_:__:-~--~--~-:_ , _::: :_~_-_:__ __:__:_:_:_: 
2J 248 34. 0 142 . 42 . 37 373. 4 1133 259 33.0 !33 1 -~0 .31 301.5 .................. .. 

34 262 33. 0 146 . 42 . 38 360. 2 .................. .. 

35 263 1 31.0 144 .~G .43 2i5. 2 .................. .. 

3tl 241 31. 5 134 . 42 . 34 30i. 7 1 .................. .. 

37 26t a;. o 146 I . 44 . 27 482. 9 .................. .. 


..A.Yerage .. .. .. .. .. .. ... .. .. ... .. .. .. .... .. .. .. .. . . =: 255-azo -----m--~~-----:-:m,-39o.OI-2.1Gi-l.5:i 
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TAHLJ.] lV.-Dime~~sious, volnme, and 1·ate of g•·owth, by decades, based ttpon analyses of trees in Tctbles III and VI. 

Hiameter 
t height 
f2~ feet 
without 
bark). 

rea·rs . Inche6 . 
10 0. 9 

20 2. 5 

30 4. 8 

40 6. 9 

50 8. 7 

60 10. 5 

70 12.1 

so n.s 
90 15. 5 


100 17. 2 

110 18. 9 

120 20. 6 

130 22. 2 

140 23.7 

150 25.0 

160 26. 3 

170 ~7. 5 

180 2S. 7 

190 29.8 

200 31.0 

210 30. 7 

220 31.6 

230 no 


Total 
height 
of tree . 

Feet. 
7. 7 


21.0 
33. 7 

46.0 
56.7 
06. 3 

71. j 
82. 0 
89.0 
91.3 
99.0 

103.7 
107. 'j 
I ll. 3 

114.4 

117.3 

120.7 

123.7 

126.3 

129. 0 

134. 5 

D7.5 

140.5 

(.A) OLD·GROWTH PINE. 

,(1) DO:UINAN~' TREES. 


Average throughout the range.] 


(224 trees.) 


Relative per cent of total 
Periodic accretion. I · I
Volume 
 Yolume. A.Y ern go Current 

of stem !----------  ------ annual annual(without 
bark). ~~~:lt.' Sapwood. Dark . Decarie. Jieight. Volume. accretion. laccretion. 

------------ ---------'--- 
Per cent. l'er cent. Per cent. F"et . Oubicjt. Cubic ft. ICubic ft.Ottbicjt. 
.. . • • .. . . . .. .. .. .. .. .. .. .. .. . . 1 7. 7 ( 1) (l) I ( !)(?) 
.. .. .. .. .. .. .. .. .. .. .. . .. .. .. . 13. 3 (I) 0. 02 (!)0. 5 

.. .. .. .. . . .. .. .. .. .. .. .. .. . . . . 3 12. ; 1. 7 . 07 u. 17
2. 2 


4 12.3 3.4 .13 .3+5. 6 

10. 7 5. 2 . 22 . 52
10.8 
9. 7 7. 7 . 31 . 77
18.6 

7 8. 3 9. 5 . 40 . 95
28.0 
8 7.3 10.8 .49 1.0838.8 
9 ~0 tl1 .H 1. H 50. 9 


10 5. 7 15. 1 .66 1.5166.0 
ll 4. 3 16. 7 . 75 1. 67
82.7 
12 4: 7 17. 6 . 84 1. 76
100.3 
13 4. 0 18. 2 . 91 1. 82
118.5 
1·1 3. 7 18. R . 98 1. 88
137.3 
15 3. 0 18.4 1.04 1.84155. 7 

16 3. 0 19. 6 1. 09 1. 96
175.3 
17 ~ . 3 19. 3 1. 14 1. 93
194.6 
18 3. 0 20. 2 1. 19 2. 02214. s •19 2.7 19.9 1.23 1.99234 . 7 

20 ~. 7 20. 0 1. 27 2. 00
55 
 2J 12
254. 7 

21 3. 0 20. 6 1. 25 2. 06 
22 3. 0 21. 5 1. 30 2.15 

23 ~ - 0 21. 6 1. 34 2. 16 


/8 

Average annual accretwn---114 

Current .. , 

IZ 

~ ;g 10 

r-.,~ 

~ ...... 

~ 8 


~ 

~ 6 

~ 

t...J 
ct::_ 

4 


2 


20 40 60 80 100 120 /40 lBO 180 200 

!iGE 


Fro. 19.-Diagram showing rate of l1e!ght growth of dominant trees. 
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TABU} IY.-Dimension s, t·olmne, and 1·ate of g1·owth, by clecades, etc.-Continued. 


CA) OLD-GROWTH PI"'E-Continue£1. 


(2) conmnNANT TREES. 

[AYerage throughout the range.] 

(106 trees.) 

H.• I RelntiYe per cent of total I
Jame..,r Volume Perioclic accretion. C 
t hei~ht Total of Atem Yolume. Aa'n-enrua.g_e aunnrrean t 

11 1

f,~t::~l ~'fe~~::. (without Heart· al
bark) . bark). woocl. Sapwood. Dark. Decade. Height. Volume. accretion. accretion. 

T ears. Inchn. ~ Cubic ft. Per cent. Per cent. IPer c<nt. ---~ Cubic ft. Oubicjt. Cubic ft. 
10 0.8 ti.O (!) ......... .......... ........ .. 1 6.0 ( I) (1) (I) 

20 2. a 16. o o. 4 2 10. o ( n o. o2 cI) 


!~ ~:~ ~u !:: :::::::::: ::::::::?::::::j ~ 1~: ~ u :~~ aj~ 
~~ ~:g ~u 1U ::::::::::,::::::·:::1:: :: :: ::: : ~ ~:g u :t~ :~~ 

J! 1n ~1 ~~ 1 ~ 1 .. .u i! n in •~ d!
120 17.3 94.5 67.5 .......... .......... .......... 12 5.0 12.0 .56 1.20 
m ~H ~~u JU ~:::::::::: :::::::::r:::::J H u ~u :g~ U! 
160 22. 0 111. 0 115. 9 . .. . • .. . .. .. .. .. . .. . .. .. .. .. .. 16 4. 0 12. 0 . 72 1. 2il 

170 23.0 114.0 127.7 .......... .......... .......... 17 3.0 11.8 .75 1.18 

180 23. 8 117. 5 129. 2 .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. 1 3. 5 13. 0 . 72 1. 39 


• 190 24.7 120.(1 142.9 ·- ---- --- · ·--··· - ·· · ·····- - -- - 19 2.5 13.7 .75 1.37 
200 25. 6 122. 5 152. 7 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 20 2. G 9. 8 . 76 . 98 

210 ~6. 3 125.0 165.5 ... ... .... , .... ..... ...... .... 21 2. 5 12.8 . 79 1. 28 

220 27. 0 127. 5 179. 3 .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. 22 2. 5 13. 8 •81 1. 38 

230 27.7 130.0 JOj.O .. .. ...... ~ .......... ( ......... 2J 2.5 15.7 .84 1.57 


Average annual accretion---IZ 
.,Current ·•• 

z 

zo 40 80 80 /00 /20 140 lBO iBD zoo 

RBE 

FIG. 20.-Diagrnm &bowing rate of height growth of coclominant trees. 
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TABLE nr.-llimensions, t·olume, and 1·ate of 91'0tt"th, by decades, etc.-Continued. 

Diameter 
nthe1eht Total 

height 
(wit out 

Age. of2~eet 
of tree. 

bark). 

rears. Inches. Feet. 
10 0. 9 4. 0 
20 2. 0 11.0 
30 3. 7 18.0 
40 5. 2 26. 0 
50 6. 7 3<. 5 
60 8. 0 43.5 
70 9. 2 51.5 
80 10.6 59. fi 
90 11.9 66. 5 

100 13.3 73.0 

(A) OLD-GROWTH PINE-Continued. 

(3) OPPRESSED TREES. 

(Axerage throughout the range.] 

(104 trees.) 

Relati.-e per cent of total I I I
'Volume volume. TJeriodic accretion. 
n A Yerage Cttrrentof stetut nnnu.al nnut~al(witho 1 

bark) . ~~~1t.' Sapwood. , Bark. Decade. , lleight. 'Volume. ( ccretwn.(ccretiOn. 
1 1 1 

---ft-. l'er crnt. l Per cent. l'er cent.~--- ---:;;:::-1 Oubicjt. l Oubicjt. 
1 

Oubicjt.Ou.b·ic, 
( 1) .......... ...... .... .......... 1 4.0 (I) (?) (I) 

0. 
0. 
1. 
3. 

~ 
7 
6 

::::::::::.::::::::::::::::::::1 
1.......... 1......... .1. ......... 
....... ............ . ,.......... 

~ 
4 
5 

~:~ I 
8. 0 
8.5 

OJ.4 
1. . 0 
1.9 

u:g~ I h~>o! 
.0-1 .10 
. Oi .19 

(;, 

10. 3 1:::::::::: :::::::::::::::::::: ~ u u :~~ : ~~ 
15. 
26. 
29. 

1 ............................. 

~ .}-- .. -~~-- --  .. -~;,--~------~~.. ~l 
8 

;~ 
8.0 4.8

H H 
.19 

J~ 
.48 

J~ 
79.0 37.14.7110 I 46. 8 1 . 12 5. 5 9. 3 . 30 . 9315. 9 8<. 5120 
89.0130 17.1 
93.5140 18.2 
97.0150 19. s 

100.5160 20.8 
103.5170 21.2 
106.522.2180 
109.0190 23.2 
111. 5200 23.9 

I 

10 

57. 0 ,.......... ......... .......... 13 4.5 10.3 .44 1. 03 

68. 5 .......... .......... .......... u 4.5 11. 5 .49 1.15 

7~. 5 ................ -... :.. .. .. .. . 15 3. 5 11. 0 . 54 1. 10 

90. 8 ....... ... ......... . .......... 1a 3.5 11.3 _ o ,
. ~- 1.13 

1 

ll4. 0 .... ...... ...... ... .......... 18 3.0 11 . 8 .64 1. 18 
102. 3 , .......... 1...... .... ......... 17 3.0 11.5 60 l. lfi 


125. ~ ......i;ii--1·--· -~--- ------ i:i.. ~~ ~:~ n~ :~~ ug136. 

Average annual accretion--
,,Current " 

20 40 60 80 /00 /20 140 /80 ROO 
AGE 

.Fw. 21.- Dingram showing rate of height growth of oppressecl tre('s. 
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120 
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20 40 60 80 100 120 //10 !60 /80 200 220 
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FIG . 22.-Diagram ~bowing height g.rowth of dominant, codominant, n11d oppressed trees throughout range. 
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FlO. 23.-Diagram showjng volnme growth of <lominant, codomiuant, and oppressed trees throughout range. 

20233-~o. 22--1 



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

98 THE WHITE PINE. 

TABLE IV.-Dimensions, 1·olume, and 1·ate of grou·th, by decades, etc.-Continued. 

(A) OLD-GROWTH PINE-Continued. 

(4) DO>rrNANT TREES. 

[Average in '\\.,..isconsin.] 

(68 trees.) 

Di&meterl I Relative Jl<lr cent of total Periodic accretion. 
at hei)rht Total Volume volume. Averajle Current 

Age. of ~b feet height (~:i~~~~t I I annu_al ann":al 
('~~~J:}'~t of tree. bark). ~:it." Sapwood. Bark. Decade. Height. Volume. accretion. nccretwu. 

Years. Inches. Feet. Cubic ft. P er cent. Per cent. Per cent. ' Feet. Cubic ft. Cubic ft. Cubic ft. 
10 1.0 9 (?) •.............•••••• ·••·· ·· •·· 1 9 ( 1) ( 1) (1) 
20 2. 2 22 0. 5 . . . .. . . . . . . . . . . . • . . . . . . . . . . . 2 13 ( 1) 0. 02 ( 1) 
30 3.8 34 1.9 ... . .....• ,•.•.....•. ,.......... 3 12 1.4 .06 0.14 
40 ;;. 3 46 3. 5 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 4 12 1. 6 . 02 . 16 
50 6.6 57 7.6 .......... , ... . ...•.. ,.......... 5 11 4.1 .15 .41 
60 8. 0 66 13. 2 . . . . . . . . • . . • . . . . . . . . . • • . . • . . . . ij 9 5. 6 . 22 . 5ti 
70 
80 

9. 3 
11.0 

74 21. 0 
80 30.0 

. . . . .. . . . . . . • . . ..• . . . . . . .... .• 

................ . ...1.......... 
7 
8 

8 
6 

7. 8 
9.0 

. 30 

.38 
. 78 
.90 

90 13. 0 86 . 41. 5 •........ -' .......... . . . . . . . . . . 9 6 11. 5 . 46 1. 15 
100 15.2 91 58.0 , ....•.... . ··-------- ~ ----····· · JO 5 16.5 .58 1.65 
110 17. 4 95 78. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 11 4 ~0- 0 . 71 2. 00 
120 19.6 100 100. 5 . . ........ . ................... 12 5 22.5 .8~ 2.25 
130 21.8 104 124.0 ....•••••• .......... .......... 13 4 23.5 .9a 2.35 
140 2!. 0 108 147.5 . .. ... ......................... 1 14 4 23.5 1. 05 2. 35 
150 25.7 111 169.0 .................... ,.......... 15 3 21.5 1.13 2.15 
160 27.4 114 190.5 . . ............................ 16 3 21.5 1.19 2.15 
170 29.0 117 212.5 ...............•.... ·········· 17 3 22.0 1.25 2.20 
Iso :;o. 5 120 234.5 ... .. ............•..I....... . . 18 3 22. o 1. 30 2. 20 

~~ ~u m ~¥~:g -----·iis·· ······:~3· ·J--··-· i~-- ~~ ~ ~u u~ ug 

(5) OPPRESSED TREES. 

[Average in Wisco11ain.] 

(55 trees.) 

10 1. 0 4 (1) ......... .!. ......... ···--···· · 1 4 (1) (1) (1)
20 2. 2 10 0. 4 ······---· 2 6 (?) 0. 02 ( 1) 
30 
40 

4.0 
5. 4 

16 
24 

.7 
1.6 :::::::::J::::~:::: ---------· .......... 

3 
4 

9 
8 

0. 3 
. 9 

. 02 

. 0! 
0. 03 
. 09 

50 6. 8 32 3. 2 ·--- ----- --------- ---------· 5 8 1. 6 . 06 .16 
60 8. 0 40 6. 0 ........ ... .......... . ........... G 8 ?. 8 .10 . 28 
70 9. 2 47 9. 5 ·· · ·····-· ·····-···· .......... 7 7 3. 5 .13 . 35 
80 10. 6 55 13.5 ........ .. ....... .. . ·········· 8 a 4. 0 .17 . 40 
90 12.0 62 2{1.0 ······ ···· -------- · .......... 9 7 6. 5 . 22 .65 

100 13.4 69 28.0 ---··----· ....... .. . .... ...... 10 7 8. 0 . 28 . 80 
110 14.7 75 38.0 ---------· ········-· .......... 11 6 10.0 . 35 1. 00 
120 16. 0 81 48.5 ·········· .. .... .... ...... .... 12 6 10.5 .40 1. 05 
130 17.2 86 60.0 .......... --------- ------···· 13 5 11.5 .46 1.15 
140 18.3 90 73.0 --------·· .......... ---------· 14 4 13.0 . 52 1. 30 
150 19. 5 94 85.0 -······--· ·······-- ········· · 15 4 1~. 0 . 57 1. 20 
160 

0 

20. ti 
21.6 
22.7 

98 
101 
104 

97.5 
109.5 
122.0 ::::::::: :1:: :::::::: ------···· -········· 

·········· 

16 
17 
18 

4 
a 
3 

12.5 
12.0 
12.5 

. 61 

.64 

. 68 

1. 25 
1. 20 
1. 25 

0 23.7 107 134.0 ······--- ----······ .......... 19 3 12.0 . 70 1. 20 
00l!l 24.6 110 146.0 60 28 12 20 3 12.0 .73 1. 20 

10 I20 
0. 8 
2.6 

7 
20 

{?) 
0. 5 .......... ··········1··········1·······-·· ······--·· 

1 
2 

7 
13 

(!) 
('I) 

(!) 
0. 02 

(I) 
(!)

30 5. 2 32 2. 0 3 12 1.5 . 07 0.15 
40 
50 
60 

7. 4 
9.4 

11.3 

43 
53 
63 

5. 5 
10. 5 
17.6 ~ ~ ~~~~:~~~ I ~~~~~~~~~: 

4 
5 
6 

11 
10 
10 

3. 5 
5. 0 
7.1 

.16 

.21 

. 29 

. 35 

.50 

.71 
70 13.1 72 27.0 7 9 9. 4 . 39 . 94 
80 14.8 80 38.2 8 8 11.2 . 48 1.12 
90 16.4 89 51.6 ········•• .......... ·•········ 9 8 13.4 . 57 1. 34 

100 
110 
120 

17.9 
1U. 3 
20.6 

94 
98 

103 

65.5 }79.4 
93.6 57 31 

10 
11 
12 

6 
4 
5 

13.9 
13.9 
14.2 

.65 

. 72 

. 78 

1. 39 
1. 39 
1. 42 

130 21.8 107 108.0 13 4 u.. 4 . 83 I. 44 
140 23.0 110 123.5 14 3 15.5 . 88 I. 55 
150 24.0 1!3 140.0 15 3 16.5 . 93 1.65 
160 
170 

25.1 
26.1 

116 
120 

158.5 
175.0 

.......... - -------· ,··· ··· ···· 16 
17 

3 
4 

18.5 
16.5 

.99 
1. 0:1 

1. 85 
1.65 

180 27.0 123 192.5 18 3 17.5 I. 07 1. 75 
190 27.9 126 210.0 19 3 I i. 5 1.10 1. 75 
200 28.8 129 226.5 -----···· · .......... ~ .---·-·--· 20 3 16.5 1.13 1. 65 
210 
220 
2SO 

29.5 
30.3 
31.0 

132 
135 
138 

244.0 
261.5 
279.0 

21 
22 
23......69. r .. ""2o. r ·· .. ii.. 3 

3 
3 

~

17.5 
17. 5 
17.5 

1.16 
1. 19 
I. 21 

------~---

1. 75 
1. 75 
1. 75 

----~ 

(6) DOM[NANT TREES. 

[Average in Michigan.] 

(75 trees.) 

L---~----------~----~----~----~----~----~----
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'l'ABLE IV.-Dimensions, volnme, ancl1·ate of gi'01cth, by decades, etc.-Continued. 

(.Jl OLD-GROWTH PINE-Contlnue<i. 

(7) CODOMINAN1' TREES. 

[Average in Michigan.] 

(28 trees.) 

Diameter Volume Relative p e r cent of total PeriodiC accretion.I I 
at heisht Total of ste volume. Average Current 

Age. of2! feet height ( ltb mt I I annual annual 
<];~J'~)~t oftree. bark)~t ~~~1~ Sapwood. Bark. Decade. Height. Volume. accretionrccretion.11 

rears. Inche~. ~~ Cubic ft. Per cent. IPer cent. Per cent. ~---~ Cubic ft. Cubic ft. Oubiejt. 
10 o.7 1 <1> ... . . . .... ... ....... ..... ..... 1 1 u> <' > <' > 

20 2.2 16 0.4 . ..... . . .. 1..... .... . .......... 2 n (I> o. o2 ( 1) 

30 4. o 29 J. 3 ...............• ...·1·.... . . . . . a 13 o. n . 0.1 o. oo 

40 5. 7 37 '· 0 ......... ... - ....... . -..... - .. 4 8 2. 7 . 10 . 27 

50 7.3 47 7.0 .......... .......... .......... 5 10 3.6 .15 .36 


~~ ~~:~ ~~ ~u ::::::::::c:::::::c::::::: ~ 
1
~ u :~~ : ~; 

80 11.1 74 26.4 ---------- ~ ---------· ~ ---------· 8 9 8.4 .n .84 
no 13. 2 83 38. " _.... _ ... . ...... ...... ...... _ 9 9 1 L 6 . 42 J. 16 


100 u. o 89 sa. o .. .... _....... _.... • .... ...... 10 6 12. o . so 1. 20 

110 15.9 94 63.0 .......... 11 5 13.0 .57
....................! 1. 30 

120 17.2 99 77.0 .. ........ 1.......... ..... ..... 12 5 14.0 . 6,1 1.40 

130 18. 5 104 92. 0 -.... - .... ,.. .. .. .. .. .. .. . .. • .. 13 5 15. 0 . 71 1. 50 

140 19.8 108 100.0 .... . ............... ~ ---------· H 4 14.0 .76 1.40 

1so 20. o 112 11n. o .......... ,.......... .... ...... 15 4 13. o .79 1. 30 

160 22. 1 116 130. o ......... _ .......... .... .. .. .. 16 4 u. o . 81 1. 10 


1170 23.2 119 uo. 0 ......... - ~ ------- ... ,.... ...... 17 3 10.0 .82 1. 00 

180 24. 1 123 (l) .......... .......... .......... 18 4 .......... . ................ .. . 

190 25. 1 126 ( I) .......... .......... .......... 19 3 ................ ...... ... ... .. 


~tg ~u m m } -- ---~~ -- ---- --~~-- ~~ ------~~-- { ~ ! ::::::::::::::::::::::::::::::1-
230 28.0 138 ( I) 23 3 :::: :::::r :::::::: :::::::::: 

(8) OPPRESSED TREES. 

(Avemge in Michigan.] 

(36 trees.) 

..........!...... .... 
 4 ( I ) ( 1) (1){?) .......... 
 10.7 4 
8 ( I) 0.015 (1)1.8 12 0. 3 2······-·-· ---------· .......... 
 3 8 0.4 .02 0. 043. 3 20 .7 ·-----····-------·· · 

...5. 0 4 8 1.1 .04 .1128 1. 8ffi --·····--·------ ·-·· ......... . . 
4. 0 .......... 
 5 9 2. 2 . 08 • 2250 0. 6 37 --------- · 
60 08. 0 47 7. 0 10 3.0 .12 . 30-·-··· ····--------·······--· 

56 11.0 ...... ... 
...... .... .. 
 ....... . ... 
 7 9 4. 0 .16 . 40 70 n. 2 
.......... . 
 8 5. 6 . 21 .5680 10. 5 64 16.6 8----·-···· ··-······· 

90 11.8 23 . 0 9 7 6.4 . 25 •6471 ···-······ ···------· ······ ···· 
10 0 7. 0 . 30 . 70100 13.2 77 30.0 

l 
r

110 14.6 37.0 !1 6 7. 0 . 34 . 7083 36 13 51120 15.8 12 5 8. 0 . 37 . 8088 45.0 } 
13 4 9. 0 .41 . no130 17.0 92 54.0 

140 18.0 64. 0 14 5 10.0 . 46 1. 00n7 ·-----···· 
15 a 10.0 . 50 1. 00150 19.0 100 74.0 :::: :::::r:::::::: 
16 3 10.0 . 52 1. 00160 20.0 103 84.0 

170 20.8 17 3 11.0 . 56 1.10106 95.0 
3 11.0 . 00 1.10180 21.6 109 100.0 18 

190 22.4 111 116.0 19 2 10.0 . 61 1. 00~ ~ ~: -~:~~~ ~ ~ ~~~~~ ~!~~ 
 20 2 10.0 . 63 1. 00200 23.2 113 126.0 
]15210 23.8 137.0 21 2 11.0 . 65 1. 10---- -- --- · 

220 24.4 147.0 22 2 10.0 . 67 1. 00117 :::::::::y:: :::::: 
23 2 10.0 . 68 ]. 00230 2<l. 9 157. u OS 19 13119 

(9) DOMrNANT TREES. 

(AYernge in Pennsylvania.] 

(81 trees.) 

7 (1) 1 ( I) {!)1.0 7 Cl)j---······ .1 ..........,..........

0 2. 8 21 0. 5 ..........!. ................... 
 2 (I) ( 1)u 0. 02 
0 5. 5 2. 0 3 11 2. 1 . 0935 o. 21····-····· -- ------- - ···· ·· ·--· 
0 8. 0 49 4 5. 27. 8 u . 20 . 52ffi

50 10.2 60 14.4 5 11 0. 6 . 29 . 06 
] I) 00 12.2 70 24.9 6 10.5 .41 1. 05;; ;;; ;~~;; :.;;;;;~~;r;;;;~~;;70 14. 0 78 36. 1 7 11. 2 . 52 1.128 

80 15.6 86 48.3 .. ....... ... 
 . ...........1......... . . 
 12.2 . 60 1. 228 8 
17.1 93 59.6 .......... 
 9 11.3 . 6690 7 1.13------- --·····-····· 
18.6100 99 74. 0 10 6 15.0 . 75 1. 50 

90. 7110 20.0 104 35 16. 1 . 82 1. 6153 12 11 5}120 21.5 108 106. 9 { 12 16.2 1. 024 • 89 
130 22.9 123.0112 ........... 
............ 
 13 10.7 • 95 1. 674 
140 24.1 116 140.9 ........... 
 14 4 17. 3 1. 00 1.73···------
150 25.2 119 158.2 15 17. 33 1. 06 1. 73----······ ··--···--··········· I160 26.4 122 176.9 16......... . 
........... 
 3 18. 7 1.10 1. 87----······ 
170 27.5 125 190.2 17 3 19.3 1. 15 1. 93 .. ........ 
---···---· 
180 28. 6 128 217.4 ............ 
 18 3 21.2 2.121. 21------- ---1---------190 29.6 131 238. 0 ]. 2519 3 20.6 2. 06 
200 30.8 134 260. 5 :::::::~~:c::::::: 20 3 22.5 1. 30 2. 25 
210 31.9 137 284. ~ ............ 
 21 3 23.7 1. 35 2. 37 
220 33.0 309.7140 22 2. 553 25.5 1. 41::::::~i: f ::::i~::
230 34. 0 143 335.4 69 23 25.7 1. 46 2. 573 
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TABLE IV.-Dimen sions, t·olume, and rate of grou•tli, by decades, etc.-Continued. 


(A) OLD-GROWTH PINE-Continued. 

(10) CODOJlll)IA:>~· TRKES. 

[Anrage in P ennsylvania.] 

(78 trees.) 

1Diameter Vol••n•e I:elath·e per cent of total p 'od' t· 
at hei~ht Total of stem volume. en >Caccre wn. A >erage Current 

Age. of 2t feet height . h annual annual 
(Wl'thout of tree. (w>t out Heart- a et· ace t' 

1 bark). bark). wood. Sapwood. Bark. Decade. Height. Yolurue. ccr >On. re Jon. 

Yearl-1 Inchei. Fee_t~ Oubicjt. , Pe~·cent. Pe.-cent. IPercent. --- Feet~ Oubicjt. Oubicjt. Oubicjt. 
10 0. 9 o ( 1) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1 a ( I) 1( . ) \ 1 ) 
20 2. 3 16 0. 4 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2 11 ( ') 0. J2 ( 1) 
30 4. 0 28 L 8 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3 12 !. 4 •06 0. 14 
~0 5.~ 39 4.8 .................... [......... . 4 ll 3.0 .12 .30 
oO 7.6 48 7.8 ........ .. .......... ......... . 5 9 3.0 .15 .30 
60 9.3 56 11.1 .......... .......... .......... 6 8 3.3 . 18 .33 
70 10. 8 63 16. 7 .................... .......... 7 7 5. 6 . 24 . 56 
80 12. 0 69 23. 3 .. . . . .. . .. .. .. .. .. .. .. . .. .. .. . 8 6 6. 6 . 29 . 66 

100 13.4 75 30.7 .......... ....... ...!.... ... ... 9 6 7.4 .34 .74 

100 14. 7 80 39. 0 .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. 10 5 8. 3 . 39 . 83 
lJ 0 16. 0 85 47. 9 .. .. .. .. .. .. .. . .. . .. .. . .. • .. .. 11 5 8. 9 . 43 . 89 
120 17.3. 90 57.9 ...... .... ...... ............ .. 1 12 5 10.0 .48 1.00 
130 18. 6 94 65. 2 . • .. .. . .. . .. .. .. .. .. .. .. .. .. .. 13 4 7. 3 . 50 . 73 
140 19. 7 98 i6. 9 ....................I.......... 14 4 11.7 . 55 1.17 
150 20. i 102 88. 9 .. .. .. .. .. .. .. .. .. .. .. .. .. . .. • 1:; 4 12. 0 . 59 1. 20 
160 21.8 106 101.8 .......... ' .............. ...... , 16 4 12.9 .63 1. 29 
110 22. 7 109 115.3 ..... .. ... ... .. . .. .. .. ...... .. n a 13. 5 . 68 1. 35 
180 23. 5 112 129. 2 .. .. .. .. .. .. . • .. .. .. .. .. .. .. .. 18 3 13. 9 . 72 1. 39 
190 24. 3 114 142. 9 .................. -- ~ ·.. .. ..... 19 2 13. 7 . i5 1. 37 
200 25. 1 116 152. 7 ... . .. .. .. .. . • . .. .. . .. .. .. .. .. 20 2 9. 8 . 76 . 98 
210 25. 8 118 165. 5 .. .. .. .. .. . .. . .. .. .. 21 2 12. 8 . 79 L 28 
220 26.5 120 179.3 .. .. .. .. .. . .. .. .. . .. 22 13.8 . 81 I. 38 
230 27. 3 122 195.0 65 ~5 10 23 15. 7 . 84 1. 57 

'-- 

/40 
Pennsylvama -- 
Mtchigan 
l!l!tsconsm 

IZO Maine···-·~··· · · · · ·· ·····-

40 

20 

zo 40 60 80 /00 120 140 !50 180 zoo 220 240 280 
PPF.·

,RG£ 
FIG. 24.-Dia~:ram showing height growth of dominant trees, by States. 
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/l'(l 

Pennsylva/7/a--
Micil;Can -·-- 
W!scons;n----

/()() 

4(1 ot7 6'(1 /(J(J /?() 14fl 18() 
A6'E 

FIG. 25.7"Diagram showing height growth of codominant trees, by States. 

-t+H++t
~J..:<; 

' P-ta :q:I .J Pennsylvania1 0 Michigan 

" 1± Wi5cansin 


r-r~. 

i ' 

' '1-tH i 
'-t 

'20 ' ' 

20 40 60 IJO /DO /20 140 180 180 g40 280 
"' fill~ 

Fw. ~6.-Dil\grarn showing height growth of oppre9sed trees, by States. 
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FIG. 27.-Diagram showing volume growth of dominant trees, Uy States. 
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220 
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lBO 
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20 /10 60 80 100 /20 140 160 /80 200 

RBF 

Fw. 28.-Diagra.m showing volume growth of codominant trees, hy States. 
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TAHLE IV.-Dimensions, 1·olmne, and 1·ate of g1·owth, by decades, etc.-Continued. 


CBl SECOND-GROWTH P I NE. 


(11) SITE a: YORK Col'NTY, ME. 

DOliiNANT TREES. 

(11 trees.) 

Diameter Vol nme I Relath·e per cent of total I Periodic accretion. I 
at beigbt Total Yolumc. A'l'erag-e Cnrrent 


Age. 
 ~f2~ !~et l1eight ofstem -----:-------- annual annual 
(without of tree. ('b1

t k)ut lleart- S d I B k D U H . Volume. occretion . accretion. 1 t 

rears. I ;~~::~. --;:::- C~~:cjt. IP::~::::t. J::~~::t.· Pe>~:::.t . ,~ :.:t~ .. -c-.-,b-i-cj-t-. _C_u_b-ic_j_t_. _C_u_b-ic_f_t_. 
10 2.1 7! 0.5 ... .... . ........ . ... 1 7~ 0.9 0.05 0.05 
20 5.7 21 2.1 ....... . .. ...... . ... .......... 2 13~ 1.6 . 10 .16 
30 10. 2 37 6. 5 .. .. . .. . .. .. .. .. .. .. .. .. . .. . .. 3 16 4. 4 . 21 . 44 

~g i~:~ ~~t ~r:~ .................... ·........ ~ n~ in :~~ Ug 

60 22. 1 60. 3 I:::::::: :: :::::::::: ::::::::::. 6 8~ 1. oo 2. 6369- 26. 3 


~g ~~: g ~; ~~~: ~ } ~~ ~~ • t~ { ~ ~ iU u~ n~ 

90 90 <?) I 60 32 11 ~·---9--'----5 --'-·---_-_.._._.._·"-·-- -_·_·._._-._. '-·-· ._._.._._.._J·j 


CODOl\IINANT TREES. 

(33 trees.) 

I 
0. 2 ...... ... .1. .........1......... 1
. 1 0 1.8 7 0.2 0.02 0. 02 I 

20 4.1 2 10~ . 5 . 03 . 0517~ . 7 ------···· 7 ···· · ··--- ~ ---·------ ~ 30 6. 2 30 2. 4 1. 7 .08 .li.......... -·----- --- 3 
 12£ 
40 8. 6 43 . 6. 4 13 4. 0 .1U . 40.......... ···-······ 4 

50 11.7 56 14.6 I13 8. 2 . 29 . 82--········ ·· · · · · ·- ·· 5I60 14.8 26. 2 6 11.6 .44 1.1666~ 10!--· ·-· · . . ···-······ 
70 17.3 'i5 39.6 7 13. 48~ .56 1. 3434 11 {

54.080 19.1 jr ....!r to to 8 14.4 . 67 1.4481! 6~ 

I 90 21.0 8i 70. 0 16.0 . 785~41 12 I 9 I I 1.~ _ I 
OPPRESSED 'l'REES. 

(12 trees.) 

~ 
2 
3 

0 
0 
0 

1.5 
4. 5 
7. 2 I 

6 
18 
30 

(?) 
0. 7 
2. 8 

\·-········!······ ···· I 
.................... ::::::::::1 
.. .. .. .. . '!' .... . .. .. .. .. . . .... 

1 
2 
3 

I 

6 
12 
12 

( 1) 
(I) 
2.1 

I 
(?) 
0. 03 
. 09 

(!)
(1) 
0. 21 

I 
4 
5 
0 
0 

9. 5 
11. 2 

41! 
53 

6. 6 
12.3 

.......... ... . .... . . ......... . 
I····-····· -----···· - 1·------- -

4 
5 

11! 
1a 

3. 8 
5. 7 

. 16 

. 25 
. as 
. 57 

60 
tO 
8 0 

L 0 

12.8 
14. 0 
~5. 0 
15.4 I 

66!. 
75£ 
79! 
83! 

19.0 
26.0 
32.4 
39.0 

....._............... \.... .. .... 

l :: : :::~~: r ~: :: ~~:: ::::::i~:: 

6 
7 
8 
9 

13! 
9 
4 
4 I 

6. 7 
7. 0 
6.4 
6. 6 

. 31 

. 36 

. 40 

. 43 

.67 
• 70 
. 64 
. 66 

I 
(12) SITE C: YORK COUXTY, ME. 

DOl\llNANT TREES. 

(10 trees.) 

7. 5 0. 5 0. 05 0.~I11.5 .7 . 06 . 0713.0 3. 8 .li~~ U lH U 1::::::::::!:::::::::: ::::::::::1 . 38 
13.0 7. 0 .30 . 70 
13.0 9. 4 . 43L_o__,___ · .._.___ ·45 ..I...... i2 ..}_~_:~-'--~-~:-~-'--~_i:_~___,__ ..4:i .. , ..... ·~1 

~0 I II 20 

I
Lo I 

DOl\UNAN'r TREES . 

(8 trees.) 

30 I 

40 

2. 2 
5. 6 
i. 7 
9. 0 

10. 3 

9. 7 
21.3 
33.4 
43.0 
56.0 

0. 2 I::::::::: :1:::::: ::: :1:: ::::::::I 1. 0 
3. 8 j·········-,······· ···i··· ·······8.4 ......43........4s........ i2..l

13. 0 

1 
2 
3 
4 
5 

I 

I 

9. 7 
11.6 
12. 1 
9. 6 

13.0 

0. 2 
. 8 

2. 8 
4. 6 
4. 6 

0. 02 
. 05 
.13 
. 21 
.26 

0. 02 
. 08 
. 28 
. 46 

·~ 
(13) MASSACHUSETTS AND NEW HAMPSHIRE. 


DOll.llNAJ<T TREES. 


(12 trees.) 


0 I 2. 2 0. 19 1 9 0.1 0. 01 I 0.~I I0 4. j 25 1.4 2 16 1.3 . 07 . 13 
4. 3 ::~:: : :::: : ~: :: : :::~ ::~:~~: : ::0 7. 5 39 14 2. 93 .14 . 29 I 

5:! 9. 3u 9. 6 40 51 9 4 14 5. 0 . 23 . 50I II I 
(Average in Massachusetts and New Hampshire of 12 trees.' 

2. 5 10 0. 5 1 10 0. 5 0. 05 0. o5 Ilro ::::::::: :1: :::::::: :1: :::::::::33 2. 0I 20 5.4 2 23 1.5 .10 

I 
15I48 6. 5 30 7. 8 ~ 15 4. 5 . 22 45 

I --- -·-·-·· -···--···· ···· · -···· 
58 12.5I 40 48 46 6 4 10 6. 09. 4 •31 

I II I I ~ ·---
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TABLE IV.-Dimensions, rolume, and !'ate of g1·owth, by decades , etc.-Continued. 

(B) SECO"'D-GROWTH PINE-Continued. 

(14) SITE g: CLEARFIELD COUNTY, PA. 

DO:I!LVAXT 	TREES. 

14 trees.) 

HDiameter IV I Relative per cent of total Periodic accretion.at height Total olun)e volume. A vorage ICnrrent 
of2&,feet height of s tem annual annualw' . (wtthout accretion. accretion. ( tt out of ttee. . bark) Heart- Sapwood I Bark Decade Hei<>'ht IVolumebarkl. ' · wood. · · · o 	 • • 

---~--

bwhea. Feet.Irears Feet. Cubic ft . Cubic ft. Cubic ft. 
2.6 910 1 9 0.1 0. 01 0.01

CubW: f' I :~;~:~~~;~: . :~~~:~~~;~: I :~~~: ~~~;~·:7. 3 27 2 18 2. 9 .15 . 29IL ~~ 13.2 41~ 13.5 37 55 8 3 10.5 . 4514; 1. 05 i 
CODOMINANT 'fREES. 

(5 trees .) 

1.8 9 0.1 	 I 9 0.1 0.01 0. 011····· ···--l.. .. ................1 	 I
6. 4 27 1.9 	 2 18 1. 8 . 00 . 18 ---···a4· T·····52..1...... i.i . . 0 10.8 41 8. 0 	 3 14 6.1 .20"·I -~~ 
OPPRESSED TREES. 

(3 trees.) 

1.6 7 0.04 	 1 7 0. 0-l 0. 004 0~4.1 25 . 60 	 2 IS . 56 . 03 . 056 ·······-·· ······ ···· ----- -· ··· 
2. 90 l······27····l··········60 i··········l0 6. 3 35 	 1~ 3 10 2. 30 .10 .2~"·I~ 

SOPPRE:O:SED TREES. 

(3 trees.) 

1.1 6~0 	 .. ···· ···i· ·········i····· ·· ··· ········· -1·-·· ···· ··1····· ····· 1. ...... ..., .... .·..... , ...... =1 

I 20 2.4 21 1---------- ........................................ '.......... ,.......... .......... ------~ 


(15) SITE i: FOREST COU:<TY, PA . 

DO:UI:<AXT TREES. 
(2 trees.) 

~0 	 (1) (I)1.8 9 9 (1)(I)·- ·---···· --------- -~-------- --6. 9 2. 5 ...... . .. .. .. ....... 
 (1)2 0.12 (!)29! 20! 
30 10.4 9. 7 .................... 
 123 7. 2 . 32 0. 7241!L!o40 12.9 19.0 36 4 11 9. 354 10 . 47 . 9352! 

DO:\ll~ANT TREES. 

(10 trees.) 

no20 
30Lo 

2.1 
5. 9 
8. 7 

11.0 

9 
27 

41! I53 

{1) 
1.8 
6. 0 

13.0 

::::: :: :::!:::::::::: :::::::::: 
1''''''35''1''''''52"'1'''' ' 'i3 '' 

1 
2 
3 
4 

9 
18 
14! 
llt 

(1) 
(?) 

4. 2 
7. 0 

(1) 
0. 09 

. 20 

. 32 

(1) 
(I) 
0. 42 
• 70 

CODO:\Il~A:\' '1' T REES. 

(10 trees.) 

~0 	 {1) ........ .. 
 (i) (I)1.9 9 9 (?)].......... ----------1 1 

27 1.3 (1)I 20 4. 8 18 0. 06 (1).......... ····-···· · 2 


Lo 6. R 4. 7 .................. .. 3
30 40 13 3. 4 . 16 0. 34 
. 3652 9. 88.5 12 5. I .2453 11 I 4 

-~ 
OPPRESSED TRKES. 

(5 trees.) 
\ 

7 (!)(I) ......... . 
~0 2.1 7 1 (?) . ..... ....1
.......... ··· --·-·· · 


I 	 16 (I)20 4. 2 1.0 0.0523 2········· · ··--o:i7"130 5. 7 36 2. 7 3 13 1.7 . 09 :::::: ~~: y::::~~:: 
6. 6 4. 8 8 2. 144 11 4 . 12Lo -~ 

(16) SITE c: L UZERXE COUNTY, PA. 

DOlUNA.NT TREES. 
(9 trees.) 

I 	 6 (?) (!) (?) (!)10 1.0 .......... 
 6 
19 0. 4 :::::: :: ::c:::::::3. 2 13 (1 ) 0. 02 (I)I 20 5. 9 33 2. 530 14 2.1 . 08 0.21....... ... · ··--···· ·
I ···· ··· -·· 

40 8. 7 44! 7. 2 ...... ... . 
 4.7 .18 .4711;··· ··---- - ·······-·· 
51 14.0I I. 5 47 13 6. 8 . 2840 6tLo -~ 

http:DOlUNA.NT
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TABLE V.-G1·owth of diantetel' and CI'OBS·Bection m·ea at vm·ious heights {1'0/lt the !JI'Onnd. 

(1) AVERAGE THROUGHOUT THE RANGE. 

C c I Height DIAMETER OF sErTIO:<, I:< I:<CHES, AT AGE (YEARS) OF

g~£ko:J!~;;~ ~~~~~~~ 50 ~~~~~~~~ 110 120 ~~ 140 160 160 '1- -70 11 -. 0_""'l o-:j-2_ o""' 2_2_ 30I -,-_8_0 11_ o ' 2_0_ l_ l_ 0..,.-2

Feet.2~ 1.9 4.1 6.2 8.2 9.911. 6, 13.214.816.618.4 20.121.7 23.2 24.7~~~~~~=~~-::~ 
.., ...:. 18 2.8 5.4 7,3 9.0 10.5 11.9 13. 3 14.6 15.8 17.0 18. 2. 19.3. 20.3 21.2 22.1 22.9 23.7 24.5 25.2 25, g 26. 4 26.9 

;; ~ 34 2. 71 5. a 7. 5 9. 3 10. 9 12. • 13.8 15.1 16.3 17.4 18. 5[ 19.4 20.3 21.1 21.9 22.6 23. a 24. o 24.8 25.4 26. o 


1

12f! 50 2.6 5.4 7.7 9.6 11.2 12.7 14 . 0 15.1 16.2 17.1 18 0 18.9 19.7 20.5 21.3 22.0 22.7 23.4 24.0 24.7 

·§~ ~~ u n uln 1~:~ 1 ~~:~' ~ul g:~~ lt~ ~t~ u:~ i~:~ ~ l~:;ll ;~:~ in ~:~1 21.511 22.0 I I 
~e 100 1. o a. s s." 6. 9 s. 2 o. 4 

, 
10.4 11. 4 12. a 13. 2 14.1 14. 9 15. s 16. a 

115 1. 4 2. 9 4. 4 5. 6 6. 9 8. 11 9. 3 10. 4 11. 3 12.1 

2! 1. 6 3. 5 5. 31 7. 01 8. 6 10.0 11.41 12. 9 14. 3 15. 6 16.9 18.3 19.5 20.6 21.7 22. 8 23.8 24.7 25.6 26.4 27.1 27.8 28.5 
-;;....:. 1s 2. 4 4. 9 6. 7 8. 3 9. 6 10. 8 12. o 1~. 1 14. 1 15.1 16. o 11. o 11. 8' 18.5 19.2 19.91 20. 61 21.2 21.8 22.4 23. o 23.61 
~ ~ 34 2.6 5.1 7.0 8. 6 10. 01 11.2

1 
1~.3 ~ 13.~ H .2 15. 11 15.9 16.7[ 17. 4 18. 1 18.7 19.4 20.0 20.6 21. 1 21.81 22. 4 

. so ! 2. 6 4. 9 6. 9 8. 6 10. 1 n. 4, 12.4 13.4 H. 3 15. 2 16. o 16. 8 11. s 18. 2 18. 9 19. s 20.2 20.8 21.48~ 
l 17.61 18.2 

1~~ ~~ nl u ~:~ ~:~ ~ u 1g:g ~~:g ;u ;n ;u fU ~g: 2. {U i~:g 17. 0 


Q- 1I~ Iu ~: g g ~: ~, ~ : ~ I 7. 61 8. 51 9. 6 10. 2 10. 81 11. 5 I I I
I I 
., ....:. \ 2A 1. 4 3.1 4. 8 6. 4 7. 7\ 8. 9 10.3 u . 5 13. o 14.. 3! 15. 7 16.9 18. 1 19.2 20. a 21.3 22.3 2~ . 21 2( . o 24.8 2b. 4 25.9 26.4 
., "' 18- 2. 1 4. 2 "· 81 7.1 8.1 9. 21 10. 1 11. 2 12.4 13. 4 14.4 15. ~ 16. 1 16. 9 17. 7 18.4 19.0 19.5 19. 9 20.3 
:l ~ 34 2. 21 4. 4 6. 2 7. !)I 9. ~ 10.5 11.6 12.7 H. 6 14. 41 15.2 16.0 16. 7, 17.4 18.0 18.4 18.81 19.1 I I
8.!:; 50 2.1 4.3 6.2 7.7 9.11 10.4 11.6 12.6 13.61 14.5 15.4 16.2 16.8 17.4 17.8 18. 2 18.7 I 


1 1
:5::!: 66 2. 4 4. 7 6. 4 7. 0 9. 1 10. 3 11.3 12. 2 12.9 13. 5i 14. 0 14.5 15.0 15.5 15.9 

0:::!. 82 2.3 4.1 5.71 6.9 7.8 8.4 9.1 9.8 10.2 10.6 11.0 11.4 11.9
1
 

100 1. 9 3. 8 5. o 5. 9 6.1 7. 4 8. 1 8. 6 9. o 1

1 

C \ Height I DIAMETER ACCRETION, 1:< INCHES, FOR DECADES

haraf· of section --:---;---,---,---..,.--...,..--..,---,----,---.,.--,--- ,---,----,---;-----;-- --;----,-- -,---;--- 

20g~~~'-~h. g;~~~d· l-t-~~~-3-1-,~,-1~1-a-1_7__s_ -9-~~~~ 12 ~~~~~~~~~~~ 
~ 

2! ]. 9 2. 2 2.1 2. 0 1. 7 1. 71 1. 6 1. 6 1. 81 1.8 1. 7 1. 6 1. 6, 1. 5 1. 3 1. 2 ]. 2 1. 2 1.1 1. 0 
18 1 2. 8 2. 61 1. 91 1. 71 1. 51 1. 4 1. 4 1. 3 1. 2 1. 2 1. 21 ]. 1 ]. 01 0. 9.. 0. 9 0. 8 0. 8 0. 81 0. 7 0. 7
34 2.71 2.6 2. 2 1. 8 1.6 1.51 1. 4 1.3 1.2 1.1 1.1 0. 9 0.9 0.8 0.8 0. 71 0.7 0.7 0.8 0.6 

~~ ~: ~ u n u u u u u u ~: 3 ~: g ~: ~ ~: ~ g:~ u ~: ~ ~ u n o. 6 o. 7 

82 2. 3 2. 1 1. 7 1. 5 1. 4 1. 2 1. 1 1. 0 1. 0 0. 8 0. 8 0. 8 0. 8 0. 7 0. 7 0. 7 
100 1. 9 1. 91' 1. 61 1. 5 1. 3 1. 2 1. 0 1. 0 0. 01 0. 91 0. 01 0. 8 0. gl 0. 8 
115 1. 4 1. 5 1. 5 1. 2 1. 3 1. 21 1. 2 1. 1 0. 9 0. 8 

1 
12A 1. 6 J. 9 1. 8 1. 7 1. 6 1. 4 1. 4 1. 5 1. 4 1. 3 1. 3 1. 4 1. 2 1. 1 1. 1 1. 1 1. 0 0. 9 0. 9 0. 8 

18- 2. 41' ~. 51 1. 8 1. 6 1. 3 1. 2 1. 2 1. 1 1. 01 1. 0 0. 9 1. 0 0. 8 0. 7 0. 71 0. 7 0. 7 0. 6 0. 6 0. 6 
34 2. 6 2. 5 1. 9 1. 6 1. 4 1. 2 1. 1 1. 0 0. 9 0. 91 0. 8, 0. 8 0. 71 0. 7 0. 6 
so 2. 6 2. 3 2. o 1. 1 1. 5 ~:~ I 1. o 1. o1 o. o o. 9 o. 8 o. 8 o. 1 o.1 o. 1 

~~ n ~:~ u u u 1.1 u 8:~ g:~ g:~ ~:~ g:~ g:~ g:~ 
0
· 
7 

1u u ul u u l.ll~r~ 0.9 1.1 0.6 0.61 0.71 

1
2A 1. 4 1. 7 1. 7 1. 6 1. 3 1. 2 1,) 1. 21 1. 5 1. 3 J. 4 1. 2 1. 2 1. 1 1. 1 

18- 2. 1 2. 1 1. 6 1. 3 1. 0 1. 1 0. 9 1. l 1. 2 1. 0 1. 0 0. 9 0. 8 0. 8 0. 8 
34 2. 2 2. 2 1. 8 1. 7 1 4 1. 2 1. 1 1. 1 0. 9 0. 8 0. 8 0 8 0. 7 0. 7 0. 6 
~ 2.·!1 ~2 1.9 1.5 i41 1.3 1.2 1.0 1.0 L9 ~U ~8~ L6 L6 L4 
66 2 • 2. 3 1. 7 1. 5 1. 2 ]. 21 1. 0 0. 9 0. 7 0. 61 0. 5 0. 5 0. 5 0. 5 0. 4 

1gg i:~i u u u ~:~ ~:~ ~:~ g:~ ~:! 0.4 0.4 0.4 0.51 
1 

0. 7 0. 61 0. 6 0. 51 0. 7 
o. 6 o. 1 o. o o. o 
0 6 0 6 

· · 1 

1.0 1.0 o. 9 o. sl 0. 8 
0. 7 0. 6 0. 5 0. 4 0. 4 

0. 30. 4 0. ' 
0. 4 0. 5 

~ 

0. 9 
0. 5
0.0 

0. 7 
0. 6 
0. 6 

0. 6 

22 
j 

I 
1. 0 
0. 51 

0. 7 
0. 6 

0. 5 

23 

o.9 

0. 7 

0. 5 

IHel.ght I CORRESPONDL~G AREA ACCRETION, L'{ SQUARE FEET, FOR DECADE8
Charnc- f 1. 
ter of O ~·~~~on . II 

growth. grouncl. . 1 2 3 I 4 5 1 6 7 9 10 11 12 13 H U 16 17 18 19 20 21 22 2S 

-~~-~-~-~-~--------------J---~--11-
2! 0. 02 0. 07 0. 13 0. 16 0. 18 0. 20 0. 21 0. U 0. 30 0. 33 0. 35 II. 35 0. 36 0. 39 0. 35 0. 36 0, 38 0. 38 0. 37 0. 34 0. 32 0. 35 0, 32 

..,....:. 18 1 .04 . 12 .13 .16 .17 .17 . 19 .20 . 20 .22 .23 .22 .22 .20 .21 .21 .20 .22 .20 .20 .14 .15 
g ~ 34 . 04 . 12 . 151 .171 .18 .18 . 20 . 201 . 20 . 20 . 21 . 18 .191 .19 .19 .181 .1R .18 . 20 .16 . 16 I 
.:: 1; ~ . 04 .131 .161 .18. . 18 .19 .19 . 18 .19 .18 .17 .1? .18 .17 .17 .18 .15 .16 .15 .161 

~i ~~ :g~l :M :l~1 :i~ :g :i~~ :g :g :~I:~~ :g :g :~! :~~ :~~ :i~1 .u ·
12 

~ 100 .021 .06 .08' .11 . 10 .12 .11 .12 .12 .13 .12 .12 .16 .H I 
115 . 01 . 03 . 07 . 07 . 09 .10 . 11 . 10 . ll I 

. 22 . 20 . 21 . 21 
.14 .15 

2~ . 01 . 06 . 09 .11 .13 . 15 .16 .19 . 21 . 21 . 23 . 27 . 24 . 23 . 24 . 271 . 24 . 231 . 23 

~ ai ~~ :g~ :}g1 , :~~ :g :~~ :~! :i! :l~ :;~ :;~ :~~ :g :;~ :~~ :~~ :;~ :;; :~~ :g :;~ .13 
·~ ~ 50 . 04 . 091 . 14 . 14 .15 .15 . 13 . H . 14 .14 . 13 . 14 . U . 13 . 13 .121 . H .12 . 13 
0~ 66 .03 .07 .10 .11 .12 .11 .12 .11 .10 .11 .12 .11 .12 . 10 .11 .10 .12 
"g;:: 82 . 02 . 06 . OS . 09 . 09 .10 . 10 . 10 . 10 . 09 . 10 . 09 . 08 . 10 
Q- 98 . 02 . 03 . 06 . 06 . 07 . 08 . 08 . 10 . 07 . 07 . 09 

1
11 

.14 . 13:~ : ::1::: ::~~ ::: :::1 . 11 . 15 . 14 . 19 . 20 . 22 . 20 . 22 . 22 . 231 . 231 . 21 . 221 . 20 . 2o 
18 . 02 . 08 . 08 . 09 . 08 .10 . 09 .13 .15 .14 .15 .14 .14 .13 . 14 .12 . 11 . 10 . 08 . 08 
34 .03 .08 .11 .13 .13 .13 .13 . 14 . 13 .12 .12 .13 .13 .12 .12 .08 .08 .08 
50 . 02 . 08 .11 .11 . 12 .14 . a .14 . 13 .13 .13 . 13 . 10 . 11 . 01 . 01 . 10 I 
GG • 03 . 09 . 11 • 12 .11 . 12 . 121 . 11 .10 . 09 . 07 . 08 . 07 . 08 . 07 
82 . o3 . o6

1 
. o9l .08 . o7 . o5 . 01 . 01 . os .04 . os .05 . os . I 

100 . 02 . OGI • 06 . 05 . 05
1 

. 06 . 06 . 04 . 04 
1 

I 
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28. 

4 

6'0 /.?.? /.?.? /417 /6'17 /817 
A6'E 17F£7/8.#' 

FIG. 30.-Diagram showing aYerage progress of diameter growth (breast high) of dominant trees. 

2Y2 Feet fromground----

20 40 50 80 100 /EO /40 180 /80 200 220 240 
AGE OrDISK 

Fto. 31.-Diagrnm showing diameter growth of dominant trees at Yarions heights from ground (nYerage throughout range). 

32 18 » n » 

34 
so " .. " 

28 66 " BZ " /00 
115 

.. 
, " , 

,, 
" 

8 
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2 

2~ Feet fi-om ground
28 18 " IIII 

34 " " " ,so .. '·' , , .,2'4 66 
, ., ,82 

98 , .,
" 

.. ·
-

.. 

0 114 , , , ..... . ............................ 

6 
, 

' ' 

2 

8 


4 


l'f.T' 
u 
0 20 '40 60 80 /00 120 /40 /60 180 200 220 240 

f/G£ OF 0/SK 
FIG. 32.-Diagram ohowing diameter growth of codominant trees at various heip;hts f•·om ground (average throughout range). 

± 21/2feet from ground---=---
24 ~ 18 ,, " t • 

~ 34 
,so " 

,66 
,20 ~ 82 

100 

/8 

12 ' 

+ 
8 


4 


20 40 60 80 100 120 140 160 180 eoo 220 240 
/lBE OFOISK 

FIG. 33.-Diagram showing diameter growth of O})pre:ssed trees at various height:; from ground (average throughout range). 
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THE WHITE PINE. 

TABLE V .-Growth of diameter a11d cross-section area at vm·ious heights j1·om I he ground-Continued. 

(2) AVERAGE FOR WISCONSIN. 

\ Height DIAMETER O>' SECTION, IN INCHES, AT AGE (YEARS) OF

barac· of section l----,-----,---,----,---,---,-----,---.,---.,---,----,,-------.,.----,-----,---,---,---,----,---,--- 
ter of I from I I 

growth. ground. 10 20 30 40 ;;o 60 'iO 80 90 100 110 I120 130 140 150 160 170 180 190 200 210 220 \ 230 

~ Feet. 2§ 1. 6 -:-:-:~--::~~J:-: 16.6-::J:-:125.1:-=:-: 32.8-: 
;., 18 2.1 4. 2 5. 8 7. 2 8. 6 10.1 11.7 13.3 14.8 16.' 17.9 1\1.3 20.4 21.5 22.6 23.6 24.5 25.4 26.21 
" il 34 2. 2 4. 4 6. 4 8. 3 10.1 11. 9 13.5 15.1J 16. 6 17.9 19.0 20.0 21.0 21.9 22. R 23. 6 24.4 
·s.::: 50 2. 4 5. 0 7. 4 9. 5 11.3 13.0 14. s, 15.8 17. 1 18. 2 19.2 20.2 21.0 21.8 22.6 23. 4l I 

1~~ 66 2.4 5.0 7.2 9.2 11.0 12.5 13.9 15.1 16.2 17.2 18.11 18. 8 19.4 20.0 I1 
- 82 2. 3 4. 4. 6.1 7. 6 9. 0 10.3 11.4 12.3 13.2 14.0 14. ' 1 15. 51 

1""-'-1 2! 1.5 3.41 4.9 6.4 7.6 8.7 10.2 11.4 12.8 14.2 15.6, 16.7 17.8 19.01 20.2 ~1.2 22.3 23.4 24.2 25.0 

~:! 18 2.1 '4. 21 5.7 6. 9 7. 8 8. 8 9. 7 10.9 12.1 13. 1 14.2 15.2 16.0 1U. 81 17.7 18.4 19.01
e e 34 1. 8 3. 6 5. o 6. s 1. 9 9. 2 10.4 n. 6 12.1 13.1 14. 6 1s. 5 16.3 11.1 11.8 

~~. 50 1. 6 a. 4 5. 2 6. 7 8. 3 9. 8 11. 2 12.4 13. 5 a. 5 15. 4 16. 3 16. 8 

0- 66 2. 2 4. 6 6. 4 8.1 9. 4 10. 7 11.8 12. 7 13. 4 14. 0 14. 4 


1 I 

C Height I DIAMETER ACCRETION, IN INCHES, FOR DECAD£8

0

g~~~f :JI~~:.n i_L_~ ~-s- __•_j _o_f_6___1 _ __8___u_ ~~~~~~~~~~~~~~~~~~~ 
Feet. \ I I.., '1 2§ 1. 6 1. 7 1. 5 1. 4 1. 3 1. 3 1. 51 1. 7 2. 2 2. 4 2. 3 2. 1 2.1 2. 0 1. 7 1. 6 1. 6 1. 5 1. 3 1. 2 

; ., 18 2.1 2. 1 1. 6 1. 4 1. 4 1. 5 1. 6 1. 6 1. 5 1. 6 1. 5 1. 41 1. 1 1.1 1. 1 1. 0 o. 9 0. 9 0. 8 
.!; ~ 34 2.2 2.21 2.0 1.91 1.8 1.8 1.6 1.6 1.5 1. 3 1.1 1.0 1.0 0.9 0.9 0.8 0. 8 

a _ so 2. 4 2. 6 2. 4 2. 1 1. 8 1. 1 1. 5 1. 3 1. 3 1. 1 1. o 1. o o. 8 o. A o. 8 o. 8 

~~ M ~4 ~6 ~2 ~0 1.8 1.5 1.4 1.2 1.1 1.0 ~9 ~7 ~6 ~6 


- 82 1 2. 3 2. 1, 1. 7 I. 5 1. 4 1. 3 1.1 0. 91 0. 9 0, 8 0. 7 0. 8 

'g-'. { 2! 1. 5 1. 9 1. 5 1. 5, 1 1. 2 1. 1 1. 51 1. 2 1. 4 1. 4 1. 4 1. t ! 1.1 1. 2 1. 21 1. 0 1. 1 1.1 0. 8 0. 8I
::J ill 1R 1 2. 1 2. 1 1. 5 1. 21 0. 9 1. 0 0. 9 1. 21 1. 2 1. 0 1. I 1. 0 0. 8 0. 81 0. 9 0. i 0. 6

f e 34 1. 8 1. 8 1. 4 1. 5 1. 4 1. 3 1. 2 1. 2 1. 1' 1. o o. 9 o. 9 u. 8 o. 8\ o. 11 1g:~ 50 1. 6 1. 8 1. 8 1. 5 1. 6 1. 5 1. 4, 1. 2 1. 1 1. 0 0. 9 0. 9 . 0. 5 

0 e 66 2. 2 2. 4 1. 8 1. 7 1. a 1. a 1. 1 o. 9 o. 1 o. 6 o. 4 1 


1 1 1 


I Height I coRRESPO:<DINO AREA AccnETION, L'o' SQUARE FEET, FOR DECADES-
Ch 

arac· of section ---,----.--,----,---,-----,--------.,--------;---;---,---,---,---.,.--,-------. 

~~~~{,. II g~~~d· ~-~-~ _s_ _ ~_ -'--!-6_ _ 7__s_ _ 9_ ~~~~~~~-"-~~~~_"_~_'_'_ _,_ ~ , .. 

1 1 
~ ' l 2i 0. 01 0. 05. 0. 07 o. 08 0. 10 0. 11 0. 16 0. 20 0. 32 o. 40 0. 4~ 0. 45 0. 51 0. 531 0. 48 0. 48 0. 51 0. 50 0. 40 0. 43 
; .., 18 1 . o2 · . o8 . o8 . to . 12 .16 . t9 . 21 . 2a . 28 . 28 . 28 . 24 . 25\ . 26 . 26 . 23 . 2s . 221.e ~ . 34 . oa . 08 . u .16 . 1s . ~~ . 22 . 25 . 26 . 2g . 221 . 21 . . 22, . 21 . 22 . 21 . 21 
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~~ 66 , .03 .11 .14 . 18 .20 .19 .20 .19 .19 .18 .18 .14 .12 .13 
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1 

1.-'- { 2t . 01 . 05 . 07 . 09 . 0~ .10 . 1R . 14 . IH1 . 211 . 23 . 19 . 21 . 24 . 25 . 23 . 26 . 28 . 20 . 22 
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cYzfeetfromground-----
32 18 

34 " 
50 " 

28 66 .. " 82 

24 

~ 
~ 

~ 

~ 
~ Ia 

~ 
Q

12 

8 

20 40 60 80 100 120 140 160 180 ROO 
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FIG. 34.-Diagram showing diamet<ll growth of dominant trees at various heights from ground in Wisconsin. 

2Y2feetfromground------l
24 18 "" "· 


34 ~· , " 

so " ,, " 
66 ., " 
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FIG. 35.-Diagram showing diameter growth of oppressed trees at various heights from ground in Wisconsin. 
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THE WHITE PINE. 

TABLE V.-Grotvth of diameter and cross-section m·ea at various heights /1'011~ tlie ground-Continued. 

(3) AVERAGE FOR PENNSYLVANIA. 

DLA...'\IETER OF SECT IO:-i', IX JNCHES, AT .AGE (YEARS) OF-
Cbarac· Heigl!t of/ 

ter of 8~-~~~~n ---,-..,---,---,--.,--;---.,;----;-·--;--;---;---;---;---;---,-----,---;---,--.,.--.,--,.- 
1 

g-r_o_w_t_h. -g-ro_•_m_d_. _1_0 _2_o__s_o__4_o_ _ o_o_ _no_ 10 so 90 100 110 120 130 uo _1_so_ _1_Go_ _1_7o_!_1_s_o 190 

11 

~ 
2! 2. 0 4. 4 7.1 9. 5 11.5 13.' 15.0 16.5 18.0 19.5 2t. 0 22.4 23. 6 24.9 26.0 27.1 28.2 29.3 30.4 31.5 

18 3.4 6.4 8.510.3 11.813.014.1 15.216.217.218.2 1R.1 20.0 20.8 21.5 22.2 23.0 23.8 24.6 25.4 
34 3. 2 6.1 8. 3 9. 9 11.3 12. 5 13.6 14.7 15.7 16.7 17.6 18.4 19.3 20.1 20.9 21.6 22. 3 23.1 24.0 24. 7 
50 2. 7 5. 6 7. 8 9. 4 10.7 11 . g 13.1 u. 2 15.2 16.0 16. 7 17.4 18.2 18.9 19.7 20.5 21.2 21. 9 22.6 23.3 
66 2. 5 5. 0 7. 0 8. 7 10.3 11.6 12.8 13.9 14.9 15.8 16. 7 17. 5 18.3 19. 1 19.9 20.6 21.3 21.8 
82 2. 2 4. 4 6. 2 7. 8 9. 2 10. 5 11.6 12.7 13.7 H. 5 15. 3 16.1 16.9 17.7 18.4 19.1 

100 1. 8 3. 7 5. 3 6. s 8.1 9. 3 10.4 11.6 12.6 13.6 14.61 15.5 16.4 17.2 
115 1. 4 ~- 9 4. 4 5. 6 6. 9 8. 1 9. 3 10. 4 11. 3 12. 11 

2! 1. 6 3. 5 5. 4 7. 2 8. 7 10.2 11.6 12.9 14.2 15.5 16.8 18. 2 19.3 20.3 21.3 22.3 23.2 24.0 24.8 25.5 
18 2.4 4.8 6.5 8.0 9.1 10.1 11.~ 12.3 13.214.1 14.915.816.517.217.818.419.119.7 20.3 21.0 
34 2.:~ 4.6 6.4 7.8 9.010.1 11.1 12.0 12. 8 13.614.415.1 15.816.5 17.1 17. 818.419.1 19. 71 20. 450 2. 3 4. 4 6. 2 7. 9 9. 3 10.5 11. 5 12.5 13.4 14.2 14. 9 15. 6 16.3 16.9 17.6 18.2 18.9 19.5 20.1 
66 2.1 4.1 5.8 7.2 8.5 9.610.6 11.512.3 1 ~.1 1~.il 14.615.3 15.9 16.617.2 17.8 
82 1. 6 3. 1 4. 5 5. 7 6. 8 7. 8 8.. 1 9. 6 10. 4 11.1 11. 8 12. 4 13. ol· 13. 7 I 
98 1.4 2.5 3.8 5.0 6.1 7.1 8 0 


114 1. 0 2. 0 3. 1 4. 2 5. 2 
 1 
1 I 

DIA::\J.ETER ACC'RETIO~, IX ISCHES, FOR DECADES-Cbarac· I Hei.~rh t of 

210 

32.7 
25.9 
25.3 

26.2 
21.6 
21.0 

_2_2o_j_2_3o_ 

I
33.9 34. g 
26.4 

27.0 27.8 
22.2 

terof 8£~~~0 --;---;---;---;---;---,-,--..,---;------.,----.,,.--.,-~--.--,--.--.--.--,-

growtb. ground. 1 2 3 4 6 6 7 8 9 10 11 1 12 13 14 16 16 17 18 19 20 21 22 23 

Feet . 
2. 0 2. 4 2. 7 2. 4 2.0 ~~~~~~~~~~~~~~~~~:2~ 

2. 1 1. 8 1.53. 4 3. 018 1. 2 1. 1 1. 1 1. 0 1. 0 1. 01 . 9 . 91 . 8 . 7 . 7 . 8 . 8 . 8 . !i . 5 . 5 
2. 2 ]. d3. 2 2. 9 1.434 1.2 1.1 1.1 1.0 1.0 .9, .8 .9 .8 .8 .7 .7 .8 .9 .7 .6 
2. 2 ]. 6 1.3 1.2 1.2 1.1 1.0 .8 .7 .7 .8 .7 .8 .8 .7 .7 .7 .72. 7 2. 950 

2. 5 2. 5 2. 0 1. 7 1.6 1. 3 1. 2 1. 1 1. 0 . 9 . 9 . 8 . 8 . 8 . 8 . 7 . ' . 5 66 
1. 8 ]. 6 1.3 1.1 1.1 1.0 . 8 .8 .8 .8 .8 .7 .72. 2 2. 2 1.482 
1.6 1.5 1. 2 1. 1 1. 2 1. 0 1. 0 1. 0 . 9 . 9 . 8 l. 8 1. 9 1.3lOO 
1.5 1.2 1.3 1. 2 1. 2 1. 1 . 9 . 8 I115 1. 4 1. 5 

1.9 1.8 1.5 1.5 1.4 1.3 1. 3 1.3 1.4 1.1 1. 0 1. 0 2/t 1.6 1.9 1.0 o.g 0. 8 0. 8 0. 7 0. 7 0. 8 0. 8
1. 31 18 1.7 1. 5 1. 0 1.1 1.1 .9 .9 .7 . 7 . 6 2. 4 2. 4 1.1 . 8 . 9 . 6 . 7 .6 .6 .7 .6 .6 

2. 3 1.8 1.4 1.2 1.1 1. 0 • 9 .8 .8 . 8 . 7 . 7 . 7 . 0 34 2. 3 . 7 .6 . 7 . 6 . 7 . 8 .7, , 6 , I1.4 . 7 . 7 2. 3 2.1 1.8 1.7 1.2 1.0 1.0 .9 .8 .6 . 7 . 6 . 6 50 
2.0 1.7 1.4 1.3 1.1 1. 0 .9 .8 . 8 .8 . 7 . 7 . 6 . 7 . 6 66 2.1 

1. 0 . 9 .9 .8 . 7 .6 .6 . i 82 1.6 1.5 1.4 1.2 1.1 .61
1. 4 1.1 1.3 1.2 1.1 1.0 .9 . 71 98 

1.01.0 1.0 1.1 1.1114 . 

CORRESPO~DIXG AREA ACCRETIO:;", I~ SQUARE FEET, FOR DECADES-Charac· HeigLt of 
terof s~~~n --;---,--;---,-..,-- -;---;--.,--.,.----,---.,---;---·-;---;-----,--,-,--.--.- 

growtb. ground. 1 2 _3_1_4 ;; 6 7 _ 9-~~l 11 12 13 ~~_ _s -- 16 ~!~~~~~~ 22 23 

Feet. 

1~! o: ~~ o: ~~ o: g o:i~ o: i~ o: ~~ o: i~ o: i~ o: i~ o: ~g o: ~~ o: ~; o: ~g o: i~ o: ~~ o: i~ o: ~~ o: ~f o: ~~~ o: ~~ o: ~~ o: i! o. 37 
34 .05 .15 .17 .16 .li .15 . 18 .17 .16 .181 .17 .16 .18 .17 .18 .16 .li .20 .23, .19 .16 

~g :~~ :~~ :i~ :i~ :g :i~ :i~ :~~ :ig :i~ :t~ :i~ :i~ :i~l :g :i~ :l~ :lg .!7 '
16 

'14 14 
~~~ :~~ :g; :~~ ~· :~~:~~:it :g :~~ :g :i~ :i~ ' :l~ :i~ :~~ 1 ' 

. 22 . 21 . 21 . 20 . 19 • 24 . 2~ 

11:! ::~ :::r : :: :~: :: : :~ :~: :::1 : :: : ~: . 23 . 22 . ~21 . 24. 27' . 22 
. 14 .13 .13 .15 .1418 . 03 . 09 . 11 . 12 .10 .11 .12 . H .13 . 13 .13 .15 . 12 . 13 .12 .12 .15 
.12 .14 . 13 .15 .1334 . 03 . 08 .111 . 11 .11 .12 ' . 11 . ll j . 11 .12 .12 .11 .12 .12 .11 .14

150 .03 .Oi .11 .13 .13 .1H .12 . I:! .13 .12 .11 .12 .12 .11 .13 .12 . 14 . 12 . 13 
.1266 .02 .Oil .09 .101 . 11 .10 .11 .12 . ll .12 . 10 .12 .11lll.lll.ll 

~~ :~l :~i :~~ :~~ :~~ :~~ :~~ .09 . 091 . 08 . 091 . 08 . 08 . 10 i 

114 . 01 . 01 . 031 . 051 . 05 i 

http:lll.lll.ll
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2!/2 Feet From ground-----
18 , , Jl 

34 " 
50 

ZB 66 
82 " 

/00 ,, 
115 " " 

.8 

4 

FO 40 80 80 100 /EO 140 150 /80 ROO 220 21/0 
AB£0FOISK 

FIG. 36.-Diagram showing diameter growth of dominant trees at various heights from ground in Pennsylvania. 

2Y2 feet from ground------!
/8 , , 

24 34 " " , 
so " " 
66 " " 
82 " 
98 ,_ , , 

I /4 " , ···············----------

M @ & M ~ ~ ~ ~ ~ ~ ~ 240
/l!JE OF DISK 

FIG. 37.-Diagrnm showing diameter growth of codominant trees at various heights from ground in Pennsylvania. 
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TABLE V.-Orowtli of (liameler and croBB-Beclion m·ea at l'((l'iouB heightB from tliP. g•·ound-Continued. 

(4) AVERAGE FO.R MICHIGAN. 

IH0 ht f DIAMETER OF SECTION, IN INCHE~. AT AGE (YEARS) 0!"
Cbarac- eJg. 0 

wrof secUon 1--~---.---.--~--~--~--~--------------~--~-,~-.---~---,---,------,---,---,---~-

growth. g:~~~cl. ~ ~~~~~~~~~~~~~~~~ 120 1~ 1~ 160 ~~~~~ 190 , 200 ~~ 

Feet. I I I I I I""! 26 2.0 4.4 6. 6 8.71 10.6 ~2.4 14.0 1~.6 17.2 18.7_20.2 21.2 22.3 23.5 24.5 25.5 ~6.5 2i.5 2~.4 2~.1 29.8 
~...:. 18 2.8 o.6 7.7 9.6 ll.3 12.8 14.2 1o.o 16.71 17.7 18., 19.7 .20.6 21.5 22.4 23.2 23.9 24.6 2o.2 2o.8 26.3 
"~ 34 2. 8 5. 6 7. 9 9. 8 11.4 12.8 14. 2 15.31 16. 3 17.3 18. 5 19.4 20.2 21.0 21. 7 22. 4, 23. 1 23.7124.3 24. 8
.s'" 50 2.8 5.7 8.0 10.1 11.8 13.3 14.5 15.5 16.5 17.4 18.3 19.2 20.1 20.9 21.6 22.2 22.8 23.4 23.9 

§~ 66 2.5 5.2 7.3 8.8 10.1 11.3 1~.4 13 5 14.5, 15.5 16.5 17.4 18.1 18.8 19.4 10.91 20.4 

At:. I 82 2.3 4.2 5.9 7.4 8.7 9.71 10.• 11.6 12. 7 13.6 14.4 15. 1 15.8 16.4 1i.) 

100 2.1 4.0 5.5 7.0 R2 9.4 10.3 11.l l 1l.9 12.6 13.3 

1
 281 

I1§-'-f 1~~ u u u' ~: ~ ul1tg~u g: ~I ~a~ ~u JU JU!~u i~: ~ id ~~: ~ , ~t ~: ~t ~ ~~: ~~ ~~: ~ ~~: !
1 

~: ~, · 
.S~ 34 2. 8 5.5 U 9.l i 10.G, 11.9 13.1 14.2 15.2 16.11 16.9 17.7 18.4 19.1 19.7 20.3 20.9 21.4 21.8 
S.!; 5G 2.9 5.3 7.5 9.2 10.7 12.0· 13.0 14.0 14.9 15.8 16.6 17.4, 18.1 18.8 1!1.4 19.9 20.5 21. .0 
O 66 2.2 4.3 6.2 7.7 9.0 10.01 11.0 11.8 12.5 13.~ 14.1 14. 8, 15.4 15.9 16.4 16.91 I 
8~[ 82 2. 2 4. 4 6. 0 7. 5 8. 8 9. 9 10.9 11.8 12.6 11. ~ 14.0 14.6 15. I 15.7 

100 1.7 3. 2 4. 5I 5. 6 6. 7 7. 8 8. 7 9. 5 10. a u. o 11.7 I 
1 1 

1 
1 1 11 1

"' -~ 2! 1. 2 2. 6 4. 4 6. 1 7. 5 8. 8 10. 1 u. 3 12. 8 14. o 15. a .16. 5 n. 7 18.7 19.7 20.6 21.4 22.1 22.9 23. 6 24. 2 24.7 25.2
1 .,  18 2. o 4. o• 5. 61 7. o 8. 1 9. 2 10. o 11. o 12. 1 13. 1 14. o 14. 7 15. 5 16. 2 16.8 17.3 11.8 18. a 18.7 19. 1 

::l ~ 134 2.5 5.-1 7.2 9.0 10.3 11.4, 12.4 Ia. 3 14.0 14.6 15.2 15.8 16.4 16.9 17.4 17.8 18.2 18.5 
~~ 50 2. 5 5. 0 6. 9, 8.3 9.5 10.6 11.6 12.4 13.2 13. 9 n6 15.~ 15.81 16.4 16.8 17.2 17.7 Ig:;:; 66 2. 5 4. 7 6. 3 7. 6 8. 7 9. 7 10. 61 11.4 12.1 12.7 13.3 13. 8 14. 3 14. 8 15. 2 
oe 82 2.3 4.1 5.7 6.9 7. 8 8.4 9.1 9.810.2 1o.6 11.011.411.9111100 1. 9 3. 8 5. 01 5. 91 0. 7 7. 4 8. 11 8. 61 9. 0 

1 1 

DIAMETER ACCRETION, IN INCHES, FOR DECADES-
Cbara~- ~~;t~~1~f 

terof ftom ---.---.---.--~--,~~-.---.---,---.--~--~---.--,~-.,---.--~ ~ --~--.---,---~---.--~--~

growth. ground. 1 2 3 4 ;; G 7 8 9 10 11 12 13 H IS IG 17 18 19 . 20 21 22 281 
--Fe-et.-------------,-.~--~-- -~--

2~ 2. 01 2. 4 2. 2 2. 11 l. 9 1. 8 11 .. 461 1. 6 1. 6 1. 5 1. 3 ). 2 1. 1 1.. 1. 01 l. 01 1. 0 l. 01 0. 9 0. 71 0. 71 0. 8 0. 8 
";:; ...:. 18 2. 8 2. 8 2. l 1. 9 1. 7 1. 5 1. 3 1. 2 ). 0 1. 0 1. 0 0. 9 0. 9 0. 9 0. 81 0. 7 0. 7 0. 6 0. 6 0. 5 0. 5 

3~ 2. 8 2. 8 2. 3 1. 9 l. 6 1. 4 l. 4 1. 1 1. 0 1. 0 1. 2 0. 9 0. 8 0. 8 0. 7 0. 7 0. 7 0. 6 0. G 0. 5 

.. 
~ g

!l 
n·p 50 2. 8 2. 9 2. 1 1. 7 1. 5 1. 2[ 1. o 1. o o. 91 o. 9 o. 9 o. 9 o. 8 o. 7 o. 6 o. 6 o. 6 o. ~I 

0"' 66 2. 5 2. 7 1. 5 1. 3 1. 2 1. 1 1. 1 1. 01 1. 01 1. 0 0. 9 0. 7 0. 7 0. 6 0. 5 0. 51 1 

At:. 1~~ ul ul u:u u u ~:~ ~:~1 ~1:. 851i g:~ l ~:~, 0.7 0.7 0.61 0.71 I I I 
~ 2o L5 1. 91 1. 71 1. 6 L 61 1. 3 1. 41 1. 6 1. a1 1. 31 1. 4 1. 3 1. 1 1. 1l 1. 2 1. o o. 9 o. 9, o. 8 o) o. 6 

-~ ~ ~r n ;- ~~ ~- ~ ~· ~ , u: ~ · ~ ~- ~ ~- ~ ~ - ~ 6· ~ ~· ~ · ~- ~ g- ~ n g- ~ ~ q g· ~ g· ~ n 0. 51 0. 5 0. 51 

o. 6 

1:!; ~o 2. 9 2. 4 2. 2 1. 7 1. 5 l. 3 1. 0 1. 0 0. 9 0. 9 0. 8 0. 8 0. 7 0. 7, 0. 6 0. 5 0. 6 0. 5I I 
0 66 2. 2 2. 1 1. 9 1. 5 1. 3' 1. o 1. o o. 8 o. 1 o. 8 o. 8 o. 1 o. 6 o. s o. 5 o. s l o. 4 1 
"g ~ 82 2. 2 2. 2 ). 6 ). 5 1. 3 1. 1 1. 0 0. 91 0. 8 0. 7 0. 7 0. 6 0. 5 0. 61o 100 L7 l 1.5 1.3 1.1 1.1l 1.1 0.9 0.8 0.8 0.1 0.7 I

1 
I 

11 1 1 1 11. 2 1. 4 1. 8 1. 7 1. 4 1. a 1. 3 1. 2 1. 5 1. 2 1. 3 1. 2 1. 2 1. o 1. o o. g o. 8l o. 7 o. 8 o. 7 o. 6 o.; o. 51

l lS?!I 2. o 2. ol 1. 6 1. 4 1. 1 1. 1 o.8 ~. o 1.1 1. o o. 9 o.•, o. 8 o. 7 o. 6 o. s. o. 5 o. 5'i...:. o. 4 o. 4' 
.. :li 34 2. 5 2. 6 2. 1 1. 8 1. 3 1. 1 1. 0 0. 9 0. 7 0. 6 0. 6 0. 6 0. 6 0. 5 0. 5 0. 4' 0. 4 0. 3 
l'J ~ 50 2. 5 2. 5 1. 9 1. 4 1. 2 1. 1 1. 0 0. 8 0. 8 

1 
0. 7 0. 7 0. 6 o. 6 0. 61 (1, 4 0. 41 0. s, 

~~ 1 ~~ u n·u u u u 8:~ u u g:~ 3:~ u n 5 °· 4 
o. 1 

100 1.~ 1.~ 1.2 09 0~ 07 07 0~ 0~ 
1 1 1 11 1 

Heigbtof CORRESPONDING AREA ACCRRTJON, IN SQUARE }~EET FOR DECADES1 

:t~1~f ;!!~~~~~- -1 J 2 _s___4___s_,__o_J~I_s___9_ ~~~~~~~~~~~~~~~ 2a 

Feet . I IJ 
2~ 0. <X! 0. 08 0. 14 0.17 0. 20 0. 23 0. 23 0. 26 o. 28 0. 30 0. 27 . 0. 27 0. 26 0. 30 0. 26 0. 28 0. 28 0. 29 0. 2d 0. 22 0. 22 0. 27 0. 27 

18 .04 .13 .15 .18 .20 .19 .21 .21. .21 .19 .20. . 2: .22 .18 .22 .19 .18 .19 .16 .17 .14 .15 
34 .04. . 131 .17 .18 .19 .18 . 21 .181 .171 .18 .241 .18 .17 .18 .17 .17 .17 .15 .16 .13 
50 .ot, .14 .17 :i~ .2o . 20 .19 .16 .17, .17 .18 .18 .19 .18 .16 .15 .14 .16 .12 

11 11~~ :~~I :~~I :~~ .n : ~f :i~ :if :~~ :(~, :~~ :g :li :~~ :~~ :~~ . ) 1• 
100 . 02 . 071 007 .11 009 .12 0101· 0091 010, .10 009 008 1 

11 1 1 12~ 0011 005 0081 010 .13 .13 016 020 022 021 023 027 0261 024 0251 . 291 026 024 . 241 023 0201 018 .19 
18 .03 .10 .12 .13 .lA .16 .16 .15 .17 .17 .17 .19 .18 .14 .15 .18 .13 .J.! .13 .12 .13 
34 .04 .12 .14 .15 .16 .16 .17 .16 .16j .15 . 15 .15 .14 .14 .13 .1 3 13 ll 10 
5o . o5 .1o .16 .15 .16 .16 . 14 .1s . u .15 .14 . 15 .14 .14 . 12 .11 : 1a :11 · 1 
66 . 03 007 .Jl l 01l .12 .10 . 12 010 009 .11 .12 . 11 .10 009 0091 09 
82 . o3, . 01 .10 .11 .11 .11 . 12 . 11 . 11 . o9 . 11 . 09 . 08 : 10 · I I 

1 

1 
10:! : :~ J ::: :::1J ::: J :~::::1 :::1 :::1 0201 02) 020 021 022 0161 016 . 20 .18 .15 .14I.13 
18 . 02 . 07 . 08 .10 . 09 . 10 . OS .121 .14 .HI .H .11 . 13 . 12 .ll . 09 .10 .10 . 08 . 08 
34 003 .11 014 016 014 . 13 012 . 13 01l . 09 . 10 . 10 011 009 009 008 008 006 1 
50 .0~ .ll .12 .12 .11 .12 .12 .11 .11 .10 .ll . 10 .10 .11 .07 . 07 .101 
66 -03 009 010 009 . 10 010 .10 010 009 . 08 008 . 08 . 07 0081 . 1)7 
82 003 006 . 00 . 08 007 . 05 . 07 007 005 0041 . 05 ° 051 0061 

1oo . o2 . o6 . o6 . o5 . o; . o6 . o6 . o4 . o4 I I i 
1 1 1 1 11 

220 1230 

1 
30.6 31.4 
26.8 

3 
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2f2feet from ground- ---
/8 .• » "28 
34 ,, " , ------
50 " · " 
68 .. 

24 82 " /00 . .. " 
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4 

20 40 6'0 80 /00 120 /40 /60 
llGE OFOIS/( 

180 200 

FIG. 38.-Diagram showing diameter growth of dominant trees at various heights from ground in Michigan . 
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FIG. 39.-Dingram showiug diameter growth of codominant trees at various hei~:hts from I(<Oun<l in :1\Iichigan. 
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2f2 Feet From ground------ I 
18 ,, , '~ 

34 
so 
66 

82 
 " 

/00 " 

4 

40 BO 80 100 120 140 lBO 180 200 220 240 
11G£ OF0/Sif 

FIG. 40.-Diagram showing diameter growth of oppressed trees at various heights from ground in Michigan. 

TABU: Vl.-Ac1·~ yi~lds of White Pin!! and nteasurementB uf sample trees. 
A.-MI CHI GA..c"'<: 

Presque Isle County. Sample area: 1 acre. 

[700 to SOO feet abo'<"e sea k<el.] 

Soil: Yellow or gray sand, moderately loose, deep; subsoil with small stoues, surface cover of 

,(1) SITE a: 

Age of pine : 100 to 150 years. 
brakes. huckleberry, etc., Density of crown coYer: 0.6. 

Fore~t conclitions: Red Pine (61 per cent), mixed wit!:. ·ll'hite Pine (36 per cent), and occasional 
Maple, Poplar, Cedar 13 per cent), on le'l'el. Number of trees: lSI. 

Cla•sijication: White Pine. Red Pine. 

Dominant ... . .... . .........................................per cent.. 40 46 


2R~EE~~:~~~.c:: ::::::::::::::::::::::::::::::-_::: ::::::::::::: :~~:::: ~; 
26 

ACRE YIELD. 

White Pine. IRed Pine .~ 
j 1 Volume. : 

X D1ameterj N b DiameterE 1 
"_umber I breast Height. I Mer- I " urn er (breast Height 

ol trees. high). ---- _""::_l'lf~(;"~~·~ "'""' ~ --- 
lr II :~1~if I Feet. r ~~~~~~t Feet B. M. 2~ . ~~:~;i-- Feet. 

4 11 100 7 11 

~ I }~ 1~; ; g so 
to 

~ l; so ~~g ~ ]; 100 
14 16 ° 232 13 161005 17 325 12 17 

3 18 216 9 1S 
2 19 15S 3 10 
2 21 1~6 3 20 
3 
1 
2 

22 
24 
27 1 

303 
110 
a66 

6S trees: 
Totalcnbicfeet...................... 
Total feet B. M ...................... 

2,990 
H. 350 

113 trees: 
Tota I cubic feet. 3, 813 
Total feet B. M. 18,300 

Total yiel<l: Pine, 32,650 feet B. M. , of which White Pine 44 per cent. 
Average annual acc>·etion: White Pine, 57 cubic feet. 

272 feet B. M. 
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TABLE VI.-..:I.cre yiel<lH of White Pine ancl measu1·emenls of sample trPes-Continued. 

A.-MICHIGAN-Continued. 
MEASUREMENTS OF SAMPLE TREES. 


Age clau: SO to 100 years. 


DOM!ISAIST GROWTH. 


~ 

Ratio of 
AverageRings lengthDiameter Factor annua1per inch Volume of crown Current annualofAge. (breast I Height. to totalon of tree. accretion. accre·shape.I. high). stump. height of tion. 

tree.I 

Yean. Inches. ~~~ Cu. ft. - - ----Percent. I Cu.jt. Ou.jt. 
13................ 
 100 19. 0 94 5. 2 75. 4 0. 40 o. 52 2. 0 1. 50I I 0. 75 
2 .......... 
 100 20.2 95 4.9 99.6 .4s. I .42 .s .so 1.00 • 

. .. .. .. .. . 95 21. 5 100 4. 1 115. 4 . 45 . 48 1. 0 I. 15 1 

'<'erage.. . __9_8_ --;Q~ 96 4. 7 96.8 --.44~---i7 --1:-;-~--1-.ls 93
OPPRESSED GROWTH. 

~ ................ 1 98 1 14.5 1 78 5. 9 1 46. 9 1 o. 52 1 o. 42 1 2. 2 1 1. 03 1 o. :] 


SUPPRESSED GIWWTH . 

~ ................ 92 10.5 I 72.0 8.2 20.6 0.47 0.26 1.2 1 0.25 I 0.22l 

11 ................ 84 10.0 73.0 7. 6 20.9 .53 .48 3.7 .77 ~I


11L .A. '<'erage ... ~--8-8- ----w~\ ----;n:-5 --7.-9- ----;).7 --.5-0----.37 --2.-4-,--.5-1-~- 23 J 
Age clas1: 100 to 150 years. 

DOMINANT. GROWTH. 

1........ . .. .. .. .. 123 20. 0 I 10. 2 5. 5 II 89. 7 0. 40 0. 54 I 2. 9 2. 60 0. 73 

22................ 101 20. 8 90. 0 4. 7 92. 7 . 42 •51 2. 0 I. 85 . 91 

48 ................ 105 20. 5 99.0 5.1 96. 7 . 42 . 44 I. 3 I. 26 . 92 

47................ 104 22. 7 94. 0 4. 7 103. 0 . 39 I . 59 I. 5 I. 55 . 99 


AYerage ... lOs-1~:0----gij:OI--5:0~:51--·411--.52~--1~~--.89 

5..... ...... .... .. 149 I 20.2 105.0 7. 6 88.9 . 39 I .50 2. 0 1. 78 . 60 
6................. 135 21.0 114.0 6.2 10i.9 .39 .57 2.2 2.37 .80
I I I 
H5......... ....... 135 22.0 121.0 5. 5 139.6 . 40 . 43 I. 5 2.10 I. 03 


A'l'erage... 139~~~7" --wi:0~--6:-4-lii1--.39~---5-o-1--1:9 --2.OS--.~ 
11 

OPPRESSED GROWTH. 

~ .......... ...... j 102 16.0 85.0 6. 6 48.8 0.41 0.46 2.5 1.22 0.;-1 
31.... .... . .. .. .. . 102 15. I 86. 0 6. 7 49. 4 . 4G . 40 I. 4 . 69 . 48 
45................ 102 17. 0 84. 0 6. 0 58. 5 . 44 . 61 I. 7 . 99 . 57 
43...... .. .... .. .. 105 16.8 87. 0 6.1 67.3 .49 .4~ .7 .47 .04 

4 .....~~~-r-~~~:J~~~ ~:::, :::: ·:~, :::~--::: --::: :~,-;:: ~- ::: 
40................I 134 . 15. 0 94. 0 8. 6 57. 6 . 50 . 30 2. 2 I. 26 . 43 


L----~~~~~~~::: r~~~~~~~~~;-~~+-~--:~~~~~~---+~~--:~ 
SUPPRE$SED GROWTH . 

I 24.6 0. 54 0. 22 3. 2~............._.. -1 127 I 11.0 I 69 1.2 I I I o. 79 .I 0.~ 

Age cia,.: 250 to 300 years . 

DOMINANT GROWTll . 

-~ 

~~ ................ 1 
28{ 33.0 135 8. 7 I 319.2 0. 39 1.......... ' 0. 6 1. 91 

1.~
I I I I I 

http:lOs-1~:0----gij:OI--5:0~:51--�411--.52~--1~~--.89
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118 THE WHITE PINE. 

TABLE VI.-Acre yields of White Pine and 1neasu1·ements of Bantj)le trees-Continued. 

A.-J\IICliiGAN-Continued. 

(2) SITE b: P r esque Isle County. Sample area: 1 acre. 

I 
[700 to 800 feet nbo"e sea le'l"el.] 

Soil: Deep, loose, gray sand, co'l"ere<l with leaves; said to be underlaid by clay. Age of pine: 130 to HO years. 
Density of' crown cover: 0.7 to 

Forest conditio>>~: White Pine (68 per cent). intermixed with Red Pine (14 per cent), Hemlock 0.8. 
(18 per cent), with scattering Cedar. Number of trees: 181. 

Clas•ification: White Pine . 
Dominant .................................... .. ................ .... ..... per cent.. 52 
Oppressed ...................................................... ... .........do.... 18 
Suppressed .................................................................do.... 30 

ACRl•; YIELD. 

Wb1te Pine. 1' Red Pine. Hemlock. ~ 
1Volume.INumber Diameter . 	 I Number Diameter Number Diameter . 

of' trees 1b,reast He1ght. 'Mer- of trees. <b:enst Height. of' trees (u:enst He1ght. 
· h1gh). Bole. ehantable lu ghl. · hlgbJ. 


-~---I timber. I _ _____ 

I 

Inches. 1 Feet. Cubicjeet. FeetB. .JI. I Inches. Feet. Inches. Feet. 
28 6 to 10 280 1 1 6 to 10 20 6 to 10 -} 40 
5 10 05 1 H 11 10to14 to 
6 11 192 1 15 3 14 to18 60 
7 12 266 5 16 100
6 13 264 I 6 11 to11 14 550 1 18 1209 15 5~2 3 l!l 
o 16 384 2 I ~o 


10 17 100 720 G 21
I 	 I 
8 18 to 640 1 22 

1 1n 120 616 

6 20 690 

6 21 74-l 

7 22 n45 1 
1 2-l 

1 
U7 I 

~ ~~ I m I 
I 27 199I 
1 30 240 

==-~=--=-===--====== ===========i'==='===='===iI'" lEi 1:.~\{',1':::::: :: ::::::: :::::: ,Ul: " "l:1;, '""""'- '·"" I u '<f,:;"""'' Loo3 
Total yield: All species, 11,162 cubic feet, of which Wrute Pine 73 per cent. 
Average annual accretion: White Pine, u3 cubic feet. 

302 feet 1:1. ll. 

MEASUREllE.N'TS OF SAMPLE TREES. 

Age class : 130 to 150 years. 

DO.Yl~.AST GROWTH. 

.Ratio of . I Rin"B I lengthFactorDln~leter . per inch Volume of crownAge. of(\>!east HeJgbt. on of tree. to totalshape.htgb) · stump. height of 
tree. 

-----1----- ---1-----------
Year~. Inches. Feet. No . Cu. ft. 

34 ... .. .......... . 
 19.5 124 G. 5 109. 8 0. 42140 0. 34 
9 ...... ......... .. 1 ~6 . 4919.7 Il-l 6. 7 115.9 . 31 
33 ................ 135 20.0 115 6. 2 121.5 . 4R 0 32 
37 ................ 6. 0 123.5 31 0134 22.0 113 .27 
36 ................ 136 22.5 123 6. 5 130.1 . 39 . 30 
35..... 21.7 122 5. 9 1:!6.4 . 44135 0 32 
2................. 22.8 119 6.1 138.5 .40 . RO 
22 ................ 

138 
133 23.2 116 5. 5 141.1 . 42 . 38 

4................. 5. 3 143.5 . 43130 24.0 106 .40 
3... ... .......... . 13~ 24.0 108 5. 6 I 144.7 .42 .35 
!. .. ... ... .. .... .. 138 23.5 113 5. 7 146.5 430 I . 26 
16................ 139 25.0 122 
 5. ~ 187. 3 .44 . 50 

Average ... 135.7 22.3 

27 ........ ........ 14:! 23.0 

26 .............. .. 142 2-l. 0 

11................ 142 23.5 

20 ..... ..... 142 22.0
00 .... 

30................ 143 24.2 


"··············· · "' ,,_ .5............ ..... 148 26.3 


116 5. 9 136. 6 . 42 . 34 

117 5.8 138.9 . 41 . 30 I110 5. 8 140.6 0 41 . 39 
.43 . . 36 .1. 7 148.0114 

119 6.0 157.3 . 49 . 26 
116 5.8 164.3 .45 .38 

'" ,_' '"' ... .M115 5.5 205.4 .46 .39 

Average ... m- u:-G_Ji5_5.81oo.5 ~-~--~

I AYerage
Current annual annuiil 

accretion. acm·e
tion. 

Per cent. Cu. ft. Cu.jt. 
1.0 1.10 0. 78 
1.2 1. 39 . 85 

01.6 1. 94 90 
7 . 86 920 0 

1.4 	 1. 82 . 96 
.7 . 95 1. 01 

1. 0 1. 38 1. 00 
1.2 1. 69 1. 06 
1. 8 2. 58 I. 10 
.9 1. 30 I. 07 

I. 0 •J. 46 1. 00 
1.5 2. 81 1. 27 

1. 2 1. 61 1. 00 

1.2 1. 67 . 98 
1.6 2.11 990 

1.8 2. 66 1. 04 
1.5 2. 36 1.11 
1.7 2. 79 1.14 

.• I "" ~ 1.2 2.46 1.39 

~--u-~J.':IO 
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TABLE VT.-.dc1·e yields of White Pine a11d meaBurementB of sample trus-Continued. 

A.-l\IICIIIGA~ -Continued. 
MEaSUREMENTS OF SaMPLE TREES-Continued. 

OPPRESSED GI!OWTH. 

! Diameter-~ 
---  --- 

I IRatio of 
Riug~ Factor length Avernfie Iper inch Volume ot" crown Current nunnal aunuaumber. Age. (breast Height. on of tree. of to total accretion. a cerehigh). stump. shape. height of 

tree. 
--  -  -------  -  ,____ 

7 .•••••. 
12 . .... . 
18 ..... . 
28. -· .. . 

1 rear.•. Inches. Feet. No. Cu . ft. IPer cent. 
•• ••• .. ... 132 17.8 114 6. 7 

I 
83.6 0.41 0. 42 1.2 

··· ······· I 139 18. 5 112 7. 8 88.4 . 42 . 38 1.1 
.......... 135 18.0 116 7. 2 91. 2 .44 . 27 .9 
···-······ 135 17.5 110 7. 3 92.0 . 49 . 36 1. 6 

E. 
A 

.......... "' "-' "' '-' "·' ·" ·" ' ·-····-··· 140 1~.5 102 7.5 98.2 .51 ' .27 1.9 

verage .. · j 13Gj l8~~ --1l0t --7.-2-~ lii~~ ---.S~ ---ii5"' --1:-2" 

tion. · 

Cu. ft. Cu. ft. 
1. 00 0. 63 

. 97 . 63 

. 82 . 67 
1. 47 . 67 ... ~ 1.87 .70 

-----uo --.67 

SUPPRESSED GROWTH. 

··· - ······ 131 15.0 115 8.5 66.2 0.47 0.35 1.0 1 0.~6 0. 50 
-··-- · -·-·· 135 17.5 (1) 7.2 73.9 (1) {1 ) 2. 4 1.77 .55 
........•.. 238 17.4 104 7.3 78.6 . 45 .29 1.7 I 1.3~ . . 57 
·-· -- ---· · 131 16.4 114 7.7 79.7 .47 .28 1.3 1.04 . 61 

17....A.. .......... 138 19.0 103 I 7.0 80.6 .39 .28 1.6 I 1.29 .58 


. 56 
1 

1 1::::--:::~~~~~~::: ~:::a ::::::: ::: --::-1;::-:::: I1k::::: .......... 154 _JLI
19.0 97 7.7 78.6 .41 .41 1.4 1.10 

~'·erage . .. 14s-1207"--1oa-~~-t00.01--:43--.J-2_1_1.4_1.461~ 

(3) SITE d: Montmorency County. ::al!lple area: 1 acre. 

Soil : Fresh, loose gray sand, turning brown aud red below, with surface cover of brake• ancl Age of pine: 250 to 270 years.
checkerberry; subsoil, brown sand, sometimes loamy, ancl in spots clay. Density of crown cover: 0.5. 

Forest conditions: White Pine (54 per cent) mixed with ned PiM (35 per cent) and Hemlock (1 1 
per cent). Number of trees: 113. 

Damaged by fire twelve years before; sample area shows 15 per cent dead trees and 20 per 
cent damaged by fire. 

ACRE YIELD. 

I Reel Pine. Hom>ook==]I 

Volume . 
Nuruber IDiameterE~ rnomo<"

White Pine. 

. • urn er (breast Height. Mer- of trees Cb;east Height.I ~f,~""-·~tree~- ~ (b;east ~ Height.of trees. high). Bole. chantable high). . high). •I timber. 

Inche~. I Feet. IncheM. . Feet. 
2 2 3 to 6 

l 
40 

1 14 1 9 
3 

13 I 
15 1 11 50 to1 16 2 12 8017a 6 15 

3 120 I18 20 
6 19 to 
5 140 
4 

20 
21 

8 22 
23I 1 

1 
24

I 1 30 

I 

I
39 trees: 
 13 trees. 

Total cubic feet. __ .... _.... ...... . -.- 10, 154 


61 trees: 
Total cubic feet. 5, 256 


Total feet B. M ..... . ........... . . _.. 60, 900 
 Total feet B. :\I.. 25, 200 ~ 

Inche•. Feet. 
2 10 
1 12 
3 

I 
13 

1 14 
3 15 
3 I 16 
1 17 
1 18 
3 19 
2 21 120 
6 2~ to 
5 I 23 140 
9 24 I 
4 25 
1 26 I 
3 27 
2 28I I7 29 
~ 30 
1 31 I1 33 

Cubicf•et. FeetR.ilf. 
36 
38 

159 
60 

20i 
231 
86 
96 


315 

280 

906 

855 


1, 611 

800 

216 

696 

498 


1, 862 

560 

302 

340 


Totaluield: Pine, 86,100 feet B. M., of which White Pine 66 per ctnt. 
Average annual accretion: Pine, 59 cubic feet . 

331 feet B. M. 
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TABLE VI.-.J{}re yields of Tfhite Pine and 111ectsm·ements of sample trees-Continued. 

A.-1\HCmGAN-Continue<l. 

(4) SITE e: Montmorency County. Sample area: one-half acre. 

Soil: Brown or re<l sandy loari1, light, loose, dry, with stones, and surface cover of brakes and Age of pine: 100 to 120 years 
other wee<ls. Density of crown cover: 0.5. 

Fore1t conditions : Red Pine (59 per ceut) mixed with White Piue (41 per cent); no undergrowth ; 
level. Number of trees: 110. 

Olasaification: Wb1te Pine. Rell Piue. 

~g~:~~~L:: .'.· .' .'.' .'.'.· .'.' .' .' .' .' .'.'.'.'.'.'.'.'.'.':: .' .' .' :.'.'.'.'.'.'.':.': .'.·: .' ::~_e_r_ct~~~.': f~ 
60 
34 

Suppressed .......... ............ .. .............................<lo.... 17 6 

HALF-ACRE YIELD. 

White Pine. Red Pine.I 

Volume. 

Diameter 
 ~iN Jru~,..,Mer(breaat H eight. Height.ofut':'ees I (breastof trees.IN"m'"' . high). 

timber. 
Bole. chantablehigh). 

- ---·---  I 
Feet. Oubicjeet. i -~ Inche1. I Feet.Inchtl. FeetB.M. 

2 4 3 to 6 
2 

3 to 6 
206 to 10 6 6 to 104 10 i2 I 4 10 I 
56 2 11 

2 
2 11 

12 68 6 1280 2R4 46 13 13 toR u 360 6 14 80100 1042 15 2 15 to 
6 16 348 2 16 100 
2 13017 4 17 
4 288 1U 18 
6 

18 
47419 6 19 

4 

I 
20 

2 21 
2 22 

64 trees: 

Total cubir feet..... . .... ....... .... 2, 154 


46 trees: =::=ITotal cubic feet. 
Total feet B. M . .. .. . .. .. . .. . . ..... 9, 030 Total feet B. M.I ~ 

Total yield: Pine, 23,830 feet B. M. , of which White Pine 38 per ceo t . 
Average annual accretion : Pine, 51 cubic feet. 

217 fee t B. M. 

MEASUREMENTS OF SAMPLE TREES. 

DOMli\ANT GROWTH. 

Ratio of 
lengthRing•I .Avernfie IFactorDiameter Volumeperiuch of crown Current annual annuaTree number. Age. (breast Height. ofon of tree . to total accretioJ•. a cerehigh). shape.I stump. height of tion . 

tree.I ---
IncheB. No. Ou.jeet.r ears. Feet. Ou.jeet. Ou.jeet.I Per cent. I 

6. 5 0. 4218 96 71.6 0. 41 1.1 0. 79120 0.60 IL ................ 

OPPRESSED GROWTH. 

951 4 ......... . ..... -\ 118 1 55. o 1 o.53 1 o. 31 1 1.1 o.60 1 o. 46 1
7.4 1 I 
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TABLE VI.-Acre yields of White Pine and measu1·ements of sample trees-Continued. 

A.-MICHIGAN-Continued. 

(5) SITE f : Montmorency County. Sample area: 1 acre. 

Soil: Brown, dry sand, with stones, and surface co,·er of brakes and grass. Age of pine: 160 to 180 years 
.Forest conditions : Red Pine (94 per cent) with scattering White Pine (6 per cent) on a level plain; Density of crown cover : 0.6. 

no undergrowth save very •mall shrubs of scattered Oak (characteristic of this locality) . 
About 15 per cent of trees injured by tire in 1891. Number of trees: 115. 

OlaBsijication: Red Pine. 
Dominant •..... ... ............ .... ... ... . ... ......... .. .. ..•.... ...... . .. per cent.. 72 

~gE;~:::~d:::::::::: ::::::::::::::::: ::::: :::::::::::::::::::::::::: :::::: :: ::l~:::: fg 
ACRE YIELD. 

E White Pine. Rei! Pine. 
-,-----.-------,-----V--o-lu_m__e-.----ll-----------,-------,--------l 

Number Diameter Number Diameter1 H eight. 
high). Bole. lcbantablel· high) . 

of trees. (breast H eight. 1 Mer- of trees . (breast 

timber. 

l 
--  ----1!----------

.Feet.Inche1 . .Feet. 0ubicfeet . .Feet B.M.I Inches . 

2 16 90 
1 15 

j..... ~~~- -~ 
1

~(2 dead) H1 (dead) 18 to1 (dead) 21 
1 22 100 I""· ..1. i2. · · I i (3 dead) ~~

1 23 
 90 

18 14 dead) 16 
122 13 (1 dead) 1 5 

to 
20 (3 dead) 17 [ 100 
24 (4 dead) 18 
5 19 

1============~~================~11================1======!
~ ~~
7 trees : 108 trees: 


Total cubic feet . . . . . . . . . . . . . . . . . .. . . .. 402 
 Total cubic feet . . . 6, 863 
Total feet B. M ... •.. .•••• ••••••• ....•. 1, 690 I Total feet B. M ••• . 28, 800 

Total yield: Pine, 30,490 feet B. M., of which White Pine 5 per cent. 

Average annttal accretion: Piue, 42 cubic feet. 


179 feet B. M. 


(6) SITE fJ: Crawford (;ounty. 

[A bout 1,200 feet above sea level. ] 
Soil: Brown, loamy sand, deep, fresh, moderately loose, with surface cover of fern and gra•s ; 

sand with stones underlies the soil. 
.Forest condition•: Two-storl stand, upper story of White Pine (1 Red Fine of 26 inches in diam 

e ter), with 0.3 density o ·crown cover, lower story of Fir (22 from 4 to 10 inches in diameter), 
Beech (4 from 4 to 10 inches in diameter) , and H emlock (19 from 4 to 10 inches in diameter); 
u~dergrowtb moderate!:~; dense, of Maple, Fir, Hemlock, and Beech. Percentages: White 
P1ne, 50; Hemlock, 20; llr, 25; hardwoods, 5. 

Ola••ification: White Pine. 
Dominant . .................... .... ... . ......... . ............. .. . ..... . . per cent.. 77 

~EE;~~~~: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:: : : ~~ 

ACRE YIELD. 

White Pine. 

Volume. 
Diameter INumber (breast Height.of treeij. I Mer-high). Bole. chan table 

timber . 

Inches. Feet. Oubi<Jjeet . .FeetB.M. 
3 16 

l j 
213 

1 79JS 1002 22821 • tol 13423 1201 24 146 
3 25 471 

432 2 26 
4 27 464 

1, 7437 28 
2 53229 
5 130 1,40030 
2 at to 604 

1505 32 1, 600 
3 :JZ 1, 020 
1 35 381 
1 36 401 
1 42 537 

Sample area: 1 acre. 

A,ge of pine : 250 to 260 year• 
Density of crown cover: 0.7 . 

Number of trees: ( 1). 

41 trees: 
Total cuhie feet ...... . .. .. . . . . . .. .... 10, 38~ 
Total feet B. M . _.. .. . ....... .... .. . . 62, 300 

Average annual accretion : White Pine, 40 cubic feet . 
240 feet B. M . 
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TABLE VI.-Ac•·e yields of White Pine an(lmeasltrements of sample t1·ees-Continued. 

A.-MICHIGAN-Continued. 
MEASUREMENTS OF SA.:~IPLE TREES. 

Age clas•: 130 to 150 years. 

DOMT~ANT GROWTH. 

Ratio of 
length Avera"'e DiametJ I Rings FactorVolume of crown Current annual annuaiT ree number. Age. of(~~east IHeight . Ipero~nch of tree. to total accretion. accrHshape.Jgh). stump. height of tion. 
tree.

I 
---'---·-- 

Year<. Inches. Feet. No. Ou. jt. z:'er cent . C~t . ft. Ou.jt. 
32 . ..... · · ···· · ··· 
37 . . .... . ......... 

133 
141 

15.2 
15.5 

92 
92 

8. 3 
0. 2 

48.59 
55.32 

0. 43 
. 46 

0. 43 
.42 

2. 2 
2. 3 

1.07 
1. 27 

0. 36 
. 39 

12................ 132 16.3 88 7. 5 61.70 . 47 . 66 .8 .49 .46 
40 .......•........ 145 18.6 100 7.0 71.11 . 58 .44 2. 0 1. 42 . 49 

l 25................ 128 20.5 98 7. 0 94.56 .42 .47 1.5 1. 42 . 73 
27............ . ... 152 19.0 104 7. 3 84.97 . 41, .38 1.4 1. 19 . 55 
9................. 131 ~2. 5

I 26.... .. . . ..... .. . 148 23.0

I" 153 23. 0 
11................ 136 24.6 

A.veral(e ... "1401--1-9:-B" 

112 
116 
100 
115 

102 

5.4 
6. 8 
5. 9 
5. 2 

6.9 

129.42 
137.91 
137. 63 
154.12 

n5 

. 41 

.41 

.4i 

. 41 

.43 

.46 . 7 

.46 1.9 

. 30 1. 7 

. 40 1. 4 

-  . 431--1:-6 

. 91 
2. 62 
2. 40 
2.16 

1.49 

. 98 

. 93 

.90 
1.13 

. 69 

OPPRESSED GROWTH . 

82 7. 5 I (0. 53 I 0. 46 o. 56 1 4. 5 1 

Age cla••: 220 to 240 years. 

DOliiNANT GROWTH. 

E-------- - -1 1091 1.82 13 

41. - ....... -- . . . . . 245 20. 0 120 11. 0 112. 56 0. 43 0. 46 o. 9 1. 01 0. 46 

8. . ... . .......... . 242 24. 5 137 9. 9 191. 07 . 42 . 41 . 5 . 95 . 79 

30.. . ... . ......... 226 27.5 138 7.6 215.28 .38 .4 .86 .95 

1................. 226 27.5 129 7.6 222.29 .41 .38 . 4 .89 .98 

28.- . . ..... --..... 220 28. 3 143 7. 1 264. 49 . 42 . 60 . 8 2. 11 1. 20 

34... ... ....... . .. 250 30.2 141 8.7 291.03 4"' .31 .4 1.16 1.16 

10..... . .......... 219 33.0 121 6.3 317. 85 .44 .u .7 2. 22 1.45 

33 .. . .. . .... . .. . .. 226 33.0 140 7.1 321.86 .:l8 .49 .8 2. 57 1.42 

39................ 237 33. 0 144 7. 2 389. 57 . 45 . 77 . G 2. 34 1. 64 

29 . ...... ..... .. . . 233 37.0 147 6.1 455.05 .41 .55 .6 2.73 1.95 
3.... .... ..... . ... 245 40.0 125 5.4 479. 51 . 43 . 40 . 5 2. 40 1. 96 

Avtorage ... 233 -----ao:-4 --135--7-.-6- 296.41--o-.41--.481--.-6---1-.75 --1-.27 

14............ . ... 25s 2s.o no 1o.o 162.5~ o.37 o.4o o.4 o. 65 I o.u3 

7...... . .......... 252 25.2 130 9. 5 193.21 . 41 . 46 . 4 . 77 . 76 

38......... . ...... 252 25.5 115 9.5 205.21 .35 .58 .9 l. R5 .81 

23 ...... . ......... 265 27.0 126 10.4 207.67 .41 .44 .5 1.05 . 78 

13.- ..... . . -...... 253 30. 0 135 8. 8 259. 13 . 39 . 45 . 4 1. 03 1. 02 

36................ 256 32.0 142 8.1 267.87 .34 .59 .4 1.07 1.04 

4.. . . . .... . ...... . 260 31.5 132 8.3 275.89 .38 .48 .7 1.93 1.06 

42 . . -... . .... . .... 260 29. 5 155 8. 9 311. 99 . 42 . 48 . 3 . 93 1. 20 

16..... . .. . ....... 251 33. 0 14~ 7.1 313. 07 .33 .41 .9 2.82 1.24 

2........ . ....... . 256 31.0 145 7.6 314.06 .41 .30 .5 1.57 1.22 

35................ 265 31. 5 144 8. 2 3H. 38 . 40 . 33 . 4 1. 25 1. 1R 

6................. 2G6 ~3. 0 139 8. 0 316. 81 . 38 . 51 . 4 1. 27 1. I 9 

15................ 256 32.0 154 7.4 360.75 .41 .33 .7 2. 52 1.41
.......... 
 258 34. 0 138 7.6 370.50 .42 .59 .8 2.96 1. 43 

•...•.. -.. 260 36. 0 149 7. 5 404. 18 . 37 . 45 . 2 . 81 1. 55 

mage ... j2581-w:-5--138--8.-5-285.15 - - .39 --.45 - - :5-- 1-. SOl 1.10 IE 

http:138--8.-5-285.15
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123 TABLES OF MEASUREMENTS. 

TABLE VI.-.Jcre yields of White Pine and meas1u·ente11ls of sample trees-Continued. 

A.- l\IICIIIGAN-Continued. 

(7) l:irrE h: 	 Crawford County. 

Soil: Brown, loamy sand, mediwu fine, light, loo8e, Yery deep, fresh, well d1·ained, with surface 
coYer of abundant lea.,.es. 

Forest conditions: Moderntely dense stand of White Pine intermixed with Hemlock and Beech, 
with scattering; Yellow and White Birch and occasional Re<l Pine, on a level plain; under· 
growth of young H emlock an<l httrdwoods. 

MEASUREMENTS OF SAMPLE TREES. 

Age claBB: 420 to 450 years. 

DOMIXANT GROWTH . 

Ratio of 
Rings length AverageDiameter Factorper inch Volume of crown Current annual annual(breast Height.Age. ofof tree.011 accretion.I to total slCcre·high). shape.stump. height of tion. 

tree.I 
1-------1---· 

Yea•·•· lnche.. Feet. No. Cu. .ft. Per cent. Cu. ft. Ou. ft. 
5. .... ...... ...... 417 37. o 155 u . o 43a. 2 o. 37 o. 45 o. 4 1. 73 1. o3 
1...... ... ........ 
 445 35. 5 141 10. 0 510. 5 . 52 . 39 . 6 3. 06 1. 15 
4................ . 
 455 4l.O 152 1l.O 58:J.7 .41 .53 .2 1. 17 1.28 
9. ..... . .... .. .. .. 426 43. o 160 10.5 677. a .42 . 56 . 4 2. 7l 1. 59 
8................. 
 460 46.0 150 (I) I 694.1 .40 . 48 .3 2.08 1.51 
7........... ...... 
 457 47.0 160 (l) 721.9 .37 .45 .4 2.89 l.59 
a................. 461 
 46.o 1 110 1o.o n7.9 .38 .5o .3 2.2 1 1.6o 

.......... 435 
 46.o I 168 (1) 819.6 .42 .51 .4 3. 28 ~88 

.. . .. . .. .. 458 47.0 162 10. 5 8(;5. 3 . 42 . 57 . 5 4. 28 6 

verage . .. -446~-43.o... -157-iJ.0~-670:4'1-~1-~1----.-4- 2. 60 0 

6 

Age cla•s: 270 to 290 years. 

F ..........l 
 274 45. o 1 150 1 7. 1 1 604. 3 1 o. 36 1 o. 52 1 0. 4 2.4 2. 20 1 
1 

(8) SITE i: 	 Crawfonl County. Sample area: 1 acre. 

Soil: Brown, loamy saud of medium grain, light, loose, deep,fresh, well drained, with 2 to 3 inches .Age of pine: 95 to 105 years. 
mold on top aud surface cover of lea"es. Density of crowu cover: 0.6. 

Forest conditions: 'Vhite Pine (47 per cent) mixed with bard woo!ls (30 per cent) and Hemlock (23 
per cent), on a gentle slope; undergrowth scanty, of youug Hemlock an<! Maple. Number of trees : 364. 

Classification: White Pine. 
Dominant ... .......... ................... ....... ..... .............. ......... ..per cent.. 47 

~~E~~:::~d·::::: ::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::~~:::: ~~ 

ACRE YIELD. 

r= White Pine. 1___ H_e'_''_lo_c_k_.,..---·II----;--M_. _ap_l_e_.-;--- 
1 7 

1 Num-1 Diameter Volume. Num
ber of (breast Height. 1 I Mer· ber of 
trees . high). J Bole. lchantable trees. 
___ ----,--- ___ timber. j ___ 

Inches. Feet. Cu.jt. Feet B. JI. 
i 3 to 6 .. . .. .. . 18I52 6to10 1 520 44 
9 10 162 3 
8 11 256 3 

12 12 456 4 
15 13 060 2 
16 14 aoo 290 
11 16 to 704 1 1 
11 15 638 3 

1·11013 17 936 1 
8 18 640 2 
5 19 435 
4 20 384 
3 21 309 
1 23 122 

1==1~==~='5~=====1=43~===11 
173 trees: 	 1 83 tree•: 

Diameter! Num- Diameter Num
(breast !Height. her of (breast Height. uer of 
high). 

Inche8. 
ato 6 

6to10 
10 
11 
12 
13 
H 
16 
18 
20 
2~ 

. 

80 1 

Total cubic feet............... 7,165 Total cubic ft .. 1, ~30 
 I 
L---T_otn te_e_t_B_._M ·_ ·_·_·· _50 M_.I_ _._ ··_·_ ·_··_·_·_·_2_s_,6 ~_T._o_ta_l_t_e_e_t_n_._ 4_,7_8o 

trees. high). I trees. 

Feet. lnchc1. Feet . 
26 3 to 6 } I 20 

I 
28 6to10 40 14 
2 10 1 

.. 
60 . 

Beech. 

Diameter 
(breast 
high). 

Inches. 
3 to 6 

6tol0 
10 

Height. 

Feet. 
} 	 40 

to 
50 

to White Birch. Yellow Birch. 

6 
4 
2 
1 
2 

I 71 trees. 

6 to 10 
10 
H 
1 

17 

il---.-----.---1 
2 6 to 10 


40 

to
} 	60 

I 37 trees. :J 
~-----------

Total yield: 'White Pine ancl Hemlock, 33,430 feet B. M ., of which White Pine 87 per cent. 
.Ave•·age annual accretion: White Pine, 71 cubic feet. 

286 feet B.llr. 

http:lea.,.es
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124 THE WHITE PINE. 

TABLE VI.-A.cre yields of Wl!ite Pine and measu1·ements of smnple trees-Continued. 

A.-MICHIGAN-Continuecl . 
MEASUREMENTS OF SAiliPLE TREES. 

DOMIXANT GROW1H. 

I Rings A.Yera}!eDiameter Factorper inch Volume annual(breast Height.Tree number. Age. ofon of tree. acet·ehigh). shape.Rtlllll!J. tion. 

I------1-------------------

Ratio of 
length

of crown 
to total 

height of 
tree. 

Current annual 
accretion . 

--1------;---·I-  -
Years. Inche•. Feet. No. Ou.jt. Per cent. I Cu. ft. Ou.jt. 

a .. ....• . .. . ...... 100 16.5 98 
 (1) 6~.5 0.44 0.45 1.7 1.10 0.64 
7.. . . . . . . . . . . . . . . . 98 16. 5 106 ( 1) 68. 4 . 4~ . 40 2. 2 1. 50 . 70 
6................. 10~1 17.0 104 5.3 71.7 .43 .45 1.5 1.07 .70 
4................. ,. 1UO 19.5 LOU 4.9 94.6 .45 I (?) 1.7 I 1.61 .95 
s................. 10a 18.5 1~--4~~~---~-~--2~~---~ 

Average ... ~j'l77--Ioa 1 5.o 79.o .44 1 .42 1.s 1.46 1 .1s1 

'----

CODOliiNANT GROWTH. 

5................. 
!. ....... ....... .. 
2................. 

L Average ... 

95 
101 
lUI 

99 

14. o I 94 I 6. o I 49. 6 I o. 49 I o. as I 2. o15.a 91 5.S 52.1 .43 (I) 4.2 
15. 5 96 I 6. o 62. 8 . , 9 . 57 2. 6 

~~ --9-4--6.1,-;u----,--.4-7- ~ ---«f-2:-9 

0. 99 I 0. 52
2. 46 . 51 
1.63 .62 

1.69,--.551 
(9) SlTEj: Crawford County. 

Soil: Gray or li~tht sand, medium fine grain, porous, light, loose, dry (in places fresh), with a 
moderately leafy surface cover. 

Forest conditions: Open stand of mixed White Pine and Norway Pine with scattering White 
Birch all(! occasional Oak, Hackmat.'\ck, and Banksian Pine on a level plain along the banks of 
a river; undergrowth scanty, of young Fir, Cedar (Thuja occidentalis), and a few small Oaks . 

.MEASURE.MEKTS OF SAMPLE TREES. 

Age clau: 90 to 110 years. 

DOMINANT OROWTH. 

r-- Ratio of 
Rings lengthDiameter Factor ~~~~A8~eper inch Volume of crown Current annual1 Tree number. Age. {breast Height. ofon of tree. to total accretion. accrehigh). shape.stump. height of tion. 

tree. 
1-------j--  ---1----;----1---

Tean IncheB. Feet. No. Cu. ft. Per cent. Ou.jt. Ou.ft. 
5..... .......... - 109 13. 0 94. 0 7. 6 45. 7 0. 52 0. 51 3. 2 1. 46 0. 42 
23 ................ 
112 14.0 96.o 7.3 50.2 . 47 .47 a.5 1.75 .44 
22 ............... 109 l4.S 
 9:l. O 6.7 51.4 .45 .47 2.2 1.14 . 47 
15................ 106 15. 3 
 85.0 6.5 53.3 .47 .37 2.5 1.33 .50 
7................. 110 16.5 
 101.0 6.5 64. a .41 . ao 2.2 1.41 .58 
6...... .... .... .. . 109 17.0 
 101.0 6.3 67.6 .42 .59 1.8 1. 22 .62 
20................ 112 17.0 
 100.0 6. 1 72.4 . 45 {!) 3.4 2.46 .65 
4................. 112 IS. a 
 1oa. o 5. s 85. s .44 . 56 2. s 2. 1a . 76 
19................ 108 20.5 
 105.0 4.8 99.1 .41 .49 1.9 1. 88 391 
21.-- .. -- .. - .. --.. 109 20. 8 105. 0 5. 0 99. s . a9 . 42 ], 6 l. 60 . 91 

Average ... ~·M~ --9s-:-6',--6."3 -----os.'9 --.44--_-4_6_ ~~ --1-.64 -~ 

CODO:\IINANT GROWTH. 

';...... .......... 100 13. 5 94.0 7.o 41.0 r.44 o.57 2.0 o.s2 o.:l
I 
24 __ .. __ .. __ .. _.. 96 14. 4 90. 0 6. 6 48. 7 . 47 {~) 4. 3 2. 08 . 50 I 
18 .. _.. _.. _.. ___ .. s2 16. 5 94. o 4. s 65. 7 . 47 . 53 4. o 2. 63 . so I 
9................. 99 20.0 100.0 4.4 90.9 .41 .46 3.3 3.00 .91 

A,·erage ... -9~-- ----ui~~!j4~~--5:-7' ~ --.4-5-,--.52--3.-4- ----;13--.~ 

Age clau: 150 to 160 years. 


DOMINAN'f GROWTH. 


!58 22. 5 I 114.0 6. 6 124.9 I 0. 40 0. 36 I 2. 4 3. ()(} I 0. ~G. ------------·--· ................ 
157 21. s 115. o 1. o 121.1 . 40 . 58 1. 2 1. 45 . so 

Average ... 157.5 22.1 I 114.5 6.8 123.0 .40 .47 J 1.8 2.22 I . so \ 

I 13 ---------,--------I 
l 
L. 
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125 TABLES OF MEASURE)IENTS. 

TABLE VL-A cre y·ielda of White Pi11e an!lmeasu1·ements of sample trees-Continued. 

A.-1\IICIIIGA::s"-Continued. 

(10) 	SITEk: Roscommon County. Sample area: 1 acre. 

[About 1,000 feet aboYe sea Je..-el.) 

Ilalf acre X o. 1. 

Soil: Brown, loamy sand, deep, fine (for sand), porous, loose, fresh, aml well drained (water s tands Age of pine: ~30 to 240 years. 
in low /!I'Ound), with a moderate!) leafy surface cm·er; subsoil, same as soil. Density of crown coYer: 0.8 to 

Forest conditions: T..-o-stury stand on a gentle slope. upper story of White PineIRO per cent) and 0.9. 
Hed Pine (20 per eent), lower story of fine tall Hemlock; undergrowth scanty, of younl! 
Hemlock, Beech, anrl dwarf Maple. N urnber of trees : 186. 

Claasijication: 	 White Pine. 

~~~r~~~~j .'.'.':.'.'.'.'.'.'.'.'.'.'.'.'.'.' .':.'.'.'.'.'.'.'.'.'.':.':::::::::::.·::::.·:::::.·. ·_-_·_ ·_·.·.----~~~.de~~·_-. ~
1
1 

Suppre•sed ...................................................................do.... 16 


H.ALF-ACRE YIELD. 

Red Pine.White Pine. ....,..k. ==] 
Volume. 

Diameter N b !Diameter " b !DiameterNumber " ~m er (breast Ileight. :Num er (breast Height.(breast Height. Mer-of trees. high). Bole. chan table of trees. high). ---- of trees. ! high).
timber. 

Feet.FeetB.Jf. Feet. Incilea.Inchea. Feet. Ct•.feet. Inchea. 
32 60192 2 14 I : 6 to 106 11 

2 
2 
4 
2 
6 
2 
4 
8 

12 
8 
6 
8 

l "4 

I 

l 1 I 
76 trees: 

15 

ll 8016 to17 12518 
19 
20 
21 
22 
24 

I 
130 

25 to 
2i 150 
28 I30 
33 

116 
12g 
288 
160 
528 
250 
5.0 

1, 216 
2, 076 
I , 544 
1, 344 
I, 920 

540 
I , 312 

2 
4 

14 
6 
2 
2 
2 

34 trees: 

16 
18 8019 to21 15023 
24 
25 

Total cubic feet ...... ................ 12, 174 
 Total cubic feet. 4, 2i0 

I Total feet B. M . 20, 500Total feet 13. M . ................ .... .. 58,400 


Total yielcl : All •pecies 20,060 cubic feet, of which White Pine was 61 per cent. 
A verage annual accretion: White Pine, 5?. cubic feet. 

248 feet B. M . 

MEASUREMENTS OF SAMPLE TREES. 

Age cla.. : 230 to 250 years. 

DOMINANT GROWTH. 

4 
6 
2 
6 
8 
2 
2 
4 
2 
2 
2 
2 
2 

10 

} 
7011 to12 8014 

15 
17 
18 
19 100 
20 to 
21 120 
22 
23 
24 

I 
76 trees: 

Total cubic feet. 3. 616 
Total feet B. M . 13, 000 

Ratio of 
leng:th AYerageDiameter Rings II Factorper inch Volume of' crown Current annual annual(breast H eight. ofTree number. .dge. to totalon of tree. accretion. ac<'reshape.high). stump. height of tion. 
tree. 

----,.------- 
rears. Inches. Feet. Xo. Cu.jeet. Per "ent. Cu.feet. Cu.feet. 

3. .... .. .. .. ...... 234 23.2 1 ~7 10.0 169.0 0. 43 0. 39 0. R 1. 35 0. 72 

2 .. .. .. .. .. .. .. .. 
 236 23. 8 142 9. 6 197. 3 . 44 '43 ' 7 1. 38 . 83 

11... . ............ 
 235 24. 5 142 9. 2 190. 1 . 43 . 43 . 7 1. 39 . 84 
1. .. .. .. .. .. .. .. .. 237 23. 5 140 9. 6 202. 6 . 46 . 36 . 8 1. 62 . 86 

6.......... .. ..... 
 237 24. 5 145 9. 0 205.4 . 43 . 40 . 5 I. 03 . 86 

17...... .... ...... 
 232 24.7 145 (l) 207.0 . 43 . 47 1. 0 2. 07 . 89 

1•1 ..... .... . .... .. 
 233 25.5 143 8. 4 212.6 . 42 . 42 . 5 1. 06 . 91 

16... . ............ 
 237 25.5 145 9.1 227.3 .44 .4, .9 2.04 .96 

15................ 
 235 26. 0 143 9. 0 231. 1 . 43 . 23 . 7 1. 62 . 9R 

18... .. .. .. .. .. .. 
 245 30. 0 122 (?) 233. 9 . 3U . 35 . 8 I. 87 . 95 
9. .... .. .. .. ... .. . 236 26.2 145 9. 0 240. 2 . 44 . 42 . 3 0. 72 1. 01 

4................. 
 236 27.0 150 8.5 271.5 .45 .41 .8 2.17 1.15 

8........... .... .. 
 238 29. 0 140 7. 8 281. 1 . 43 . 40 . 6 1. 69 1.18 

19..... .. .. . .. .. .. 
 244 34. 0 130 7. 0 348. 1 ' 42 . 62 . 5 l. 74 1. 42 

. .. .. .. .. .12 233 32. 0 144 7. 0 349. 6 '43. I . 39 1. 0 3. 50 1. 50 I 

.. . .. 251 21. o 120 9. 1 1 2o6. s . 43 . 36 . 5 1. o3 . s2 

Yerage ... ~ ----w:fl-140 --8~ 2ii6.4 -~--.tl--~-~--1-.64--.ii9 

OPPRESSED GROWT H . 

.. _.__·__-__ _·~~-23-7~-- 1 1 J i	 _~~-~-4__.. .. ·· .. .. 21----1-36~----._o~_,_3s_._s_L_o_._41_21__o_.5_1___o. _; __ 0.94 ~~ 
SUPPRESSED GROWTH. 

IL:::::::::::::: J~~ I ~U I_J~~ ~n ~~i_~~~~ 1~1~1 o:~~ __ 0_:~~L Average... 232 I 14.1 I 123 I 16.4 73.9 I .53 I .36 .6 1 .45 ~ 

http:FeetB.Jf
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126 THE WHITE PJNE. 

TABLE VI.-Ac1·e yields of Tillite Pine and measu1·ements of sample trees-Continued. 

A .-MICHIGAN-Continued. 
Half acre No. ~. 

Soil: Moist, low ground, near swamp. 
ForeBt conditions: 'Vhite Pine (51 per cent) and Hemlock (49 per cent). 
Classification: Wh

Dominant............................................. ... .......... ...... per cent.. 

~~E~~::~~d·:::::::::::::::::::::::::::::::::::::::::::::::: :: ::::::::::::::: :~~:::: 
ite Pin

80 

~g 

e. 

Age of pine: 230 to 240 years. 
Density of crown cover: 0.5. 
Number of trees: 118. 

HALF-ACRE YIELD. 

Number 
of trees. 

2 

Inches. 
2 10 
I 11 
1 12 
2 13 
1 I 14 
2 15 100 
2 16 to 
3 I 18 120 
1 19 
2 21I
2 22 
1 23 
1 I 

~i 

White Pine. 

Volume. 
Diameter 

(breast Height. I Mer-Bole. chan table 
timber. 

high). 

Inches. Ott. f eet. Feet. FeetB.M. 
15 } 80 116 

Number 
of trees. 

6 

.......~ 


Diameter 
(brea•t 
high). 

Inches. 
6to 10 

Height. 

Feet. 
60 

4 
2 
2 
2 
2 
4 
2 
4 
6 
2 
4 

12 
2 
2 
4 
2 
2 

18 
19 
22 
u 
25 
2r. 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

I 
60 trees: 

Total cubic feet 

{I to 320 
125 176 

304 
360 
400 
864 
498I 1,064 

130 1, 680 
to 604 

150 1, 280
I 

I 

4, 080 
720 
762 

1, 604 
46 

890 

6 
4 
4 
4 
6 
6 
G 
2 

10 
2 
2 

11 7012 to13 } 8014 
15 

l16 10017 to19 12020 
24 
25 

58 trees: 
.... .. ..... ........... 16,586 
 Total cubic feet. 4,490 

I Total feet B. M .. 16,160Total feet B. M ...................... 99,400 


--- ! 

Total yield: White Pine and Hemlock 21,076 cubic feet, of which White Pine 71 per cent. 

A veraye annual accretion: White Pine, 70 cubic feet. 


423 feet B. M. 


(11) SITE!.- Roscommon County. Sample area: 1 acre. 

Soil: Light·brown, dry sand, loose , light, ..-ery deep, well draiue<l ( !),wi th 1 inch mold on top and Age of pine: (1) 
surface cover of leaves . Density of crown cover: (I) 

Fore~t co ••di1iona: Red Pine (84 pe~ cent) intermixed with 'Vhite Pine (16 per cent), with occa
sional Beech on a gentle slope (angle 5° ); no undergrowth. Number of trees: 136. 

OZas•ification: White Pine. Red Pine. 

Dominant ....................................... . .. ........per cent.. 57 62 

Oppressed ............ ......... .... .................... ........<lo.... 24 31 

Suppressed ............................. ......... ........... ...do.... 19 


.ACRE YIELD. 

E .,..----W.,.--h_i_te_P_in_e:-.________ 1~·----,-R_e_d_I_,i_n_e_., ___·_. Beech. ~1 
1 

I Volume. j 

Number Diameter Number Diameter ~ Number Diameter 

of trees. (brea8t Height. Mer- of trees (breast Height. or trees. (breast H eight. 

high). Role. c~h,~t~~~e · high). high).j 

---- ---- ----;::;- -0-u-bt-.c-j -ee-t. _Fee_t_B_.-M-. - - -- Inches . ll-;::::- ll,j Inches. -;:::

36 1 6 to 10 1 3 to 6 } 4032 2 10 1 1 6 to 10 

38 3 11 I 

96 7 12 

5:; 13 13 
 90126 26 14 


H2 16 15 to 
 I261 18 16 100 
96 16 17 

22a 5 1a 1 

I 246 5 19 I
I 134 1 20 I I I

========I1=========199======11 
121 trees: 113 trees: I 2 trees. 

Total cubic feet..................... . I , 689 Total cubic feet . 6, 207 iIi Total feet B. M .. .. .. .. .. .. .. .. .. .. .. 7, 090 
1 

Totalfeet B. M. 26. 060 I 
----------------------------------------~ 

TotalllitZd: Pine 7,896 cubic feet, of which White Pine 21 per cent. 



---- ----
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TABLES OF MEASUREMENTS. 1~7 

TADLE VI.-Acl'e yields of Trhite Pine and meas111·ements of san~]Jie t1·ees-Continued. 

A.-:i)UCIIIG AN Con tinned. 

(12) SITE 11t: Roscommon County. Sample area : 4 acres. 

[900 to 1,000 leet alloYe sea le,·eJ.) 

Acre No .1. 

Soil: Dr.v, li!l:ht-brown sand, medium fine, deep, well drained, with moderately leafy surface cover. .Age of pine: 160 to 200 years.
l!o•·ert conditwn•: Red Pine (53 per cent) with White Pine (39 per cent) and hardwoods (8 ver Density of crown cover: ( l l. 

cent) on uneven ground; stand open, "nd open Jllaces with Red Oak and Maple. Number of trees: 91. 
Olassijication: White Pine. Red Pine. 

Dominant.................................................. per cent.. 73 87 
Oppressed ................................... ... ...............do.... 19 11 
Suppressed ......................... .. .........................do.... 8 2 

ACI{E YIELD. 

E 
 Oak.
White Pine. 1 Red Pine. 

~----~~------~---Vol_m_-_u_ e_----: I 
Number Diameter 

ott~~e~~ (breast Height. Mer- of trees (llreast IHeight. 
N b Diameter~ Number Diameter 

of trees. (llrenst Height.
high). Bole. chantable ' I high). high). 

!Imber. 

---- Inches. •---;::;-IOubicfeet. Feet B. M. ~---- Inches. 1-----;.:- ---- IncheB. 1· --;::;
1 14 55 1 13 1 Under3 } 401 17 79 2 14 a 3 toe 
1 18 88 ' 1 15 
a 19 286 I 2 16 

1 

~ ~~ ~~~ . ~ ;~ 
 100 lii:t:>le. 
5 22 615 7 19I I to ___ 
2 23 \~ 268 8 20 120 3 to I} 2 6 40~ ~~ I ~o ~~~ ~ ~~ 2 6 to 10 

5 w I U5 2 a
4 27 732 2 2~ 

2 28 392 1 25 
1 33 267I1 34 28:J 
1 39 451 

36 trees: 47 trees: iI 8 trees.Total cullic feet..................... 5, 553 
 Total cubic feet. 5, 360 

Total feet B . .111. ............ . ....... 26. 6CO 
 Total feet B. lii . 26, 000 

Total yield: Pine, 10,913 cubic feet. 
52,600 feet 1!. M., of which White Pine 50 per cent. 

.Average annual accretion: Pine, 61 cullic feet. 
298 feet B. M. 

.Acre 1Yo. e. 
Soil: Dry, li_ght-brown sand, medium fiue, deep, well drained, with moderately leafy surface cover. A~;e of pine: 160 to 200 years. 
Fore•t conditions: Reel Pine (75 per cent) with White Pine (25 per cent) intermixed.; level. Density of crown cover: ( 1).
OlaBBi{ieation: ·white Pine. Red Pine. Number of trees: 153. 

Dominant.................................................. per c~nt.. 62 74 

Oppressed .....................................................do.... 25 23 

Suppressed ....... . .. ............... ........... ................do.... 13 3 


d. (; RE YrELD. 

White Piue. Rerl Pine. 

I 
I 

\olume. 
Diameter N b IDiameterNom>O< I Mer· 1. .r ~m er (breast(breast Height. IIeight.of trees. of trees. high).hig-h). Bole. chautallle_I timber. I 
---~ 

1 
Jnche~. Feet. Inches. Feet . Ottbicfeet. FutB. M. 

2 6 to 10 I I .......... 
 6to 10 
101 11 3 

1 12 9 12 
4 14 12 13 

1001 15 8 14 
7 16 32 15 to1004 12017 17 16to3 18 18 1i1203 1819 8 
1 4 1920 
6 2 2021 I2 22 
3 23 
1 25 

I 
I 

113 trees :39 trees: 
Total cubic feet. 7,914Total cubic feet ..................... 3, 332 

Total feet B. lii. 33, 240'fotnl feet B. lii .................... . 1o, 980 


I 
I I 

Total yield: Pine, 11,246 cubic feet. 
49,220 feet B. M., of which White Pine 32 per cent. 

Average anm<al accretion: Piue, 95 cubic feet. 
273 feet B. M. 



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

128 THE WHITE PINE. 

'I'ABLE VI.-Acre yields of White Pi11e and me(tB~tremenls of sample t1·ees-Continned. 

A.-1\flCIDGAN-Continued. 
.Acre No. 3. 

Soil: Light brown, dry sand, medium fine, deep, well drained, with a moderately leafy surface Age of pine: 160 to 200 years. 
cover. Density of crown co,-er: (I)

Forest conditions: Red Pine (90 per cent) intermixed with 'Vhite Pine (10 per cent); le,-el. Number of trees: 117. 
Olas•ification: White Pine. Red Pine. 

Dominant. ... ................. ..... .. .. ............... ...percent.. 75 

1

~~E;~~:~~L.- .- .-: :::::::::::::::::::::::::::::::::::::::::::.-:3g:::: ~ 
ACRE YIELD. 

E WhitePme. 

Yolume. 

~' b . IDiameter I I " b . 
~' mu ei I (hreast Height. I lier- ~' um et 
of trees. bigh). Bole. chan table of trees. 

timber. il 
1 

I 
---- Inches. I----:;::.-IOttbicfeet. IFeetB. Jf. ~----

1 uto10 10 j ;
1 13 48 1 

~ f~ 100 
1
~~ ~ 

1 20 to 105 31203 22 369 12 
2 25 314 !0 
1 26 169 	 ) 5 

23 
12 
4 

I 6 
2 

I 

80 
1 
~ 

Red Pine.~ 

Diameter I 
(breast Height. 1 
high). 

- I- ,-,c-h-e-s.--;:::;
6to10 

10 

g
13 
14 
15 100 
16 to 
17 120 
18 
19 
20 
21 
22 
23 

i========~======··~~~===i 
12 trees: 	 105 trees: \ 

Total cubic feet ................... . . .. Total cubic feet.. 8, 170

1. 221 IITotal feet B. M . ........... .......... . . 5,120 Total feet B. ll .. 34, 300 


------------------~ 
Total yield: Pine, 9.391 cubic feet. 


39,420 feet B. M., of which White Pine 15 Jler cent. 

Average annual accretion: Pine, 52 cubic feet.


• 	 219 feet .B. .ll . 

Acre To. 4. 

Soil: Light-brown, fresh, loose sand, medium fine, deep, well drained, with a moderately leafy Age of pine: 160to200years. 
snrfacecoYer. Density of crown cover: ( 1). 

Fore1t conditions: Reel Pine (61 jler cent) intermixed with White Pine (33 I'er cent) and hard
woods (6 per cent); scattered young Oak and Beech on uneven ground. Number of trees: ( 1). 

OlaBsijicatioll: White Pine. Red Pinf'. 
Dominant ............................................ . ......per cent.. 47 72 

~f.E~~:::ci· ::::::::::::::::.-.-:.-::::::.-.-.-:::::.-:::::::::::.-::::::3g:::: ~~ 
1g 

A.CRE HELD. 

White Pit1 e. I Red Pine. i Oak. I 
I------~------~----~----V-o_l_u_n_Ic- I------.-------.------~'I------~----~------~ . ----	 . 

Nnm
uer of 
tree• . 

Din:ueter ::Uer- Nnm· Diameter 
(breast ~ Height. chant- her of (breast Height.
lllgh). Bole. able trees. high). 

timber. 

Num- Diameter 
ber of (breast Height. 
trees. high). 

I 

I 1 
Inches. 
3to6 

Feet. 
40 

1 

i 
I 

II Beech. 

3 
~ 

1 
1 

3 to 6 
6 to 10 

13 
14 

40 
to 
60 

~ 

6 
3 
3 
1 
2 
2 
4 
3 
4 
2 
2 
4 
2 

Inches. I Feet . Cubicjeet.
6 to J<J 63 

10 54. 
11 96 
12 38 
13 96 
14 110 
15 I 252 
16 100 213 
18 to 352 
19 120 192 
20 210 
22 4\12 
23 2681 

25 )57 
26 i\07 
27 183 
3~ I 283 

44 trees: 
Total cubic feet........... . .... 
Total feet B. hl ............ .... 

I ___ ---- ---____ 

Ft.B.M. ' Inches. Feet . 
1 11 
2 12 
2 t:l 
6 14 

14 
11 
8 

13 
12 

15 
16 
17 
18 
19 I 

100 
to 
120 

12 20 
2 21 
2 22 

I I 

3, 563 
14, 960 

Total yield: Pine, 11,135 cubic feet. 
46,760 feet B. M., of which White Pine 32 }ler cent• 

.Average annual accretion: Pine, 62 cubic feet. 
259 feet B. M.. 



129 TABLES OF MEASUREMENTS. 

TABLE VI.-Ac1·e yielclR of Trhite Pine antlmeastwements of sam]Jle tl'ees-Coutinued. 

A.-MICHIGAN-Continued. 
MEASUREMENTS OF SAMPLE TREES. 

Age class: 160 to 180 years. 

DO:MIXANT GROWTH. 

Ratioof 
n·· JtingH I F length 	 Average
1a~neter . per inch Volume ac~or of crown Current annual annual 

Tree number. Age. (b~east Height. on I of tree. of to total accretion. accrcr= 	 I 

1-~-9-:-:·-.:-:-::_:_:-::_:_:-::-: 1-r;-17.-~s-. :;~-~ r'fli ~ ·,:~: ![ o~I{~ ~ ·':.: h_e~~-:.---·t ,i.: ~~- - ~-- _ _ ;:· r -P-e-,-~-~~-f-_.,.\-c--- - ~-~-·:-!-
21... . .. . .. .. .. ... 163 26.5 120 6. 2 211.0 . 46 I .31 . 7 1. 47 I 1. 29 

Average . . . ----nl ~~ ·--120 - --6:0'----wQ~ --.46--.38 I--:-;- --1.68	'-1.17 
1 

34 ..... .... .... ... 182 25. 2 118 7. 4 173. 0 .43 .53 1.3 2.25 .95
I I 	 I 
18.. .. . .. .. .. . .. . . 188 26. 7 118 6. 9 202. 1 . 45 . 59 1. 2 	 2. 42 l. 07 
5. .. • . .. • • • .. .. .. . 186 31. 0 119 5. 5 286. 6 . 45 . 40 . 7 2. 0 l. 54 

Average . .. - 185J27:-il--1lS ---6.0 220:5~ --.ii- ~--. 51~ --1:1----;:-22 ~-1.19 

CODOliiNAN'L' GROWTH. 

15. ........ ...... . li9 19.0 I 125.0 9. 9 118.4 0.48 0. 26 0. 8 I 	 0. 95 66
~-
7................. 185 17.0 125 0 11.5 79. 2 .41 .51 1.5 1.19 .42 

10....... ... . .. .. . 185 20. 3 10>. o I o.1 I 111. 8 . 46 . 32 . 8 . 89 . 60 

6................. 184 24 s 1 100 o 7 4 128.6 .36 .38 1.0 1 1.2n 370 

33............... . 182 22 0 111. 0 7. 7 1U. 3 . 45 . 44 l. 5 	 2. Ol . 73 


Average ... ~~---;i.9-fm:51--8:-g lio:5~--. 42T--·41~--1~~--1-.34 --.61 

OPPRESSED GROWTH. 

1 36................1 165 18 103 1 8. 7 1 87.9 1 0.47 o. 46 1 l. 2 1 1. 05 1 o. 53 1

1 

\ 19................ 1 211 1 28.5 I 

Age class: Over 200 years. 

OO:.UINANT GROWTH. 

119 7.3 I 218. 9 I o. 41 1 o.63 1 1. 3 I 2. 84 1 1. 03 1 

OPPRESSED GROWTH. 

2211a.... ... ........ .l 2o6 I 
 119 1 9. 7 1 144.4 1 0.46 1 0.38 1 o. 6 1 o.87 1 o. 70 1 

20233-No. 22--9 
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130 THE WHITE PINE. 

TABLE VI.-.dcre yields of White Pine and nteastwements of sample t1·ees-Continued. 

A.-MICHIGAN-Continued. 

(13) SITE '"' Roscommon County. Sample ar~a: I acre. 

[900 to 1,000 feet above sea level.] 

Soil: Ligh L·hrown, loamy san<!, fre•b, light. loose, fin.e, well drained, with 2 to 3 inches mold on Age of pine: 160to 200 years.
top, anrl a surface cover of abundant leaves. Density or crown cover: (!)

Forest conditions: l'Iardwoods (69 per cont) mixed with White Pine (31 per cent) situated on a 
slope (angle 100); undergrowth scant.y, of young Oak anrl Beech. [The single Red Pine stand
ing rather exceptional. About 20 to 25 per cent of Red Pine would have been more typi cal.] Number of trees : 130. 

Olassijication: . White Pine. 
Dominant............................................................... .. per cent.. 80 


~EE~~:::~d·:::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::: ~g 

F 
 ACRE YIELD. 


Beech.White Pine. __ Rock Maple. I 
j Yolnme. 


N 
 Number !Diameter .Diameter Number \Diameterumher (breast Height. Mer. of trees I (breast Height.of trees (breast Height. . hlgh).of trees. high). Bole. chan table . hlgb). 
timb~r. 

I Inch.,., Oubicft. Inches.Inches . Feet. FeetB.M. Feet. Feet. 
3 to 61 11 32 6 6 to 10 

3 
26 

13 159 34 6 to 10 1 10 
1 14 60 11 1 12 
1 ~ I 1215 72 1 13 
1 17 90 1 13 1 14 
2 240 1420 1 1 17 
3 21 387 15 

3 


1 
1623 4i7 1 

24 100 1661 1 18 Red Oak. . 3 25 to 555 

3 
 26 600 

4 


130 
27 864 


4 
 1 6 to JO 
1 

28 924 
1 12 

2 
29 2!7 

1 13 
2 

31 560 
26 

2 
159432 

33 G30 
2 668 

1 


34 
36 373 

40 trees: 75 tree•. 15 trees. 

Total cubic feet.. ................... 7, 698 
 _j

~--T-ota._t _re_et_ .M ··__ _ _ _ _ _·_ _ _ ______________n___·· ·· ·· ··· ··_·· ·· · ·· 36,_95_o ~l~----------

Average annual accretion: White Pine, 42 cubic feet . 
205 feet B. M . 

.. 
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TABLE VI.-.dm·e yields of White Pine and meaBIL''t'meuts of sample t>·ees-Continued. 

B.-WISCONSIN: 
(1) S ITE a: Washburn County. Sample area: 2 acres. 

[1,200 feet niJoye sea level.] 

Acre Ko. 1. 

Soil: Fresh clay, underlaid by hardpan of clay and stones; 4 inches of mold, surface cover leafy . Age of pine: 200 to 220 years.
Fo1·est conditions: T wo·story stand, White Pine occupying upjJer story, hardwoods (Maple, D ensity of crown cover: (I). 

Yellow Birch, Elm or Basswoods, or Jlorubeam) the lower story; undergrowth dense, of 
young hardwoods, 1 to 3 inches in diameter, 20 to BO feet high. White Pme, 56 per cent ; 
hardwoods, 44 per cent. Number Qf trees: 76. 

Olaasijiccttion: White Pine. 
Domiuant .......... . .... ................... .. ............................. per cent.. 73 

~EE~~:~:~ci·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.Jg:::: 12 
AURE YIELD. 

~-----~, ------' i . ·------~-M_a_p_le_._~,V_h__te_P_,_·n~e______________ 11 
'I· Volume. Diamele,.i 

Numbo•r !Diameter I Number
ft (hreast H eight. Mer· oftrees . (breast Height. 

o rees. high). Bole. chantable high) . I 
I timber. 

---~- -- rf_l'l F _.- o_u_bt-.~~·£-t.ll-Ic_h__ __ee_t l l_ -- l:- ••t-B ---~-- -.-M-. 1- n~hj. I Feeiz 

1 
1 

16 
17 80to 

71 
79 

3 10to14 80 

~ }~ 120 ~~ 1 ===~=======1 

I 20 105 Elm. 
1 21 114 
3 
3 
2 

22 
24 
26 

420 
{80 
384 I 2 I Gto 10 I 60 

~ ~ Ul 
4 
1 
4
1 
3 
4 
2 

28 
n 
30
31 
n 
33 
u 

120 
~ 

135 

1 924 
U7I 1, 04U
280 
n1 

], 260 
I W4 

Yellow Birch. 

1 6 to 10 
4 10 to 14 

?4 14 to 18 

60 
80 

1 35 367 
1 38 429 

1
 =4=3=tr=ees='=,=="=====~== l 33 trees : ~ 

Total cubic feet.. ................... 
8,119 

Tota_l_~_ee ___ ·· _ _ _ · · · · · ·· ·_ _ - _· _·_5_2.•_9_2_0~----------------_t_B.nl_.__· · ·· ·_ _._ _ _ _ · ·· ·
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132 THE WHITE PINE. 

TABLE VI.-.d cl'e yields of Whil e Fine and measm·emen ts of sample ll'ees-Continned. 

B .-'VISCO"NSD\'-Contit!ued . 
.Ac)'e .No. 2. 

Soil: Fresh clay, underlaid by hardpan of clay and stones; 4 inches of mold, surface co1·er Age of pine: 200 to 220 years. 
leafy. Density of crown co1·er: ( 1) 

Forest conditions: Two.story s tand, White Pine occupyinl( the uppe r storv an•l h:trdwoorls 
(Maple, Y e llow Btrch. Elm or Basswood, or Jlurnueam) the lower stor.1·; unde rgrowth scanty, 
of ~·oung hardwoods antl Fir. White Piue , 52 per cent; hardwoods, ~ 8 per cent. Number of trees: 132. 

Classification: " 'h it e Pine. 
D on1inant .. ...... ...... ..................... . .... ---- · .... .. .... .......... per cent.. 75 


~gE~;:~~~d· :: :·.::·.·.:::: :: ·.::::::::::::: ::::·.·.·. ::·.:: :·.: ::::::: :·.·.: :: :::::::: :·.~~· ::: 22 

.ACRE YIELD. 

l-------,,----,w . _______!'- _._.-----1_h_it_e_P_i_n,~_ ---...--F-ir


I Volume. 

, !Diameter N h Diame ter 


:Number (breast Ileight. I :Mer· I '.um er (ureast Height.
01 trees . high) . Bole. cbantable ot trees. high). 

timuer. I 

-- ~ I '"''I! 1F;;l.j i"'"~' 'F•<B" I---5--;;-1--;.;-
1 21 120 114 : Elm.I 
2 22 280 11------------1 
6 23 \ 91M , 
9 24 1, 4. 40 1 I 3 to 6 

I 
40 

a 20 534 
6 26 1 15'' 1 

s j 2i 1: oa5 Hornbeam. 
5 28 1, 155 
6 29 1, 482 
3 30 1 120 780 
2 31 to 560 
1 33 140 315 
1 34 347 
3 35 1, 101 
3 36 1, 161 
1 37 ~~----Y~ll_o_ _it_·c.,.h_.___e_ "·_n408 

11 38 429 
1 a9 I ~ 85 12 I 3to 10 40 a Jo 1,521 16 6 to JO 60 

1 2 10 to 14 80 

!1===~==14= == to=1l~=='==~=g=l 
I:utter11ut . 

ll===i="l=~ = ===1=== 1i~=1 ~ ~~=

Basswood . 

1-~11 9 I 3 to 6 I 40
6 6to l0 60 

69 trees: 11 63 trees. 
Total cubic feet.................... . 15, 849 

40 
61) 

Total fee t B. M .... .... .. ........... 95, 040 


Average annttal accretion: 'Vhite Pine, 75 cubic feet. 
452 feet B . .ll. 

MEASUREMENTS OF SAMPLE TREES. 

Rnlioof 
leugth .AYerageFactorDiameter of crown Volume ann ual (breast Height. ofumber. .Age. to totalof tree. a cereshape.high). heig ht of tion. 
t ree. II 

---~ 

Cn.jt.Feet.Tem·s. Inches. Cu. ft . 
166 0. 49 0.45 O.H1204 24. 7 102.01. .... .. ·······-·· .41 . 37 . 82 

3 .... .. . 
221 27.0 113.0 1832 ...... . · · ····- ·· 

191 . 40 . 53 . 00 
4..... .. 

213 27.0 121.5 -- ---- ---· I. 43214 26.0 126.0 201 . 52 . 94---······· 
126.0 210 .42 . 46 . 97 

6...... . 
5...... . .. . .. . .... 216 26.8 

. 44134.0 187 .40 . 03 
7...... . 

202 24.0----- -- ··· I. 39 1.17204 29.0 1:>2. 0 2~8 . 39----······ 

E
.......... 212 29. oI 133. o 250 

. 44 . 47 1. 37 213 30. 0 133. 5 i 291-····-···· " 1 " I ~ 
- . 42 ~--.44,--1.01 verage . .. 2il-27.of rn:-of 2i3 

1 

http:44,--1.01
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133 TABLES 0.1<' MEASURE:VIENT~. 

TAfiLE VI.-Ac1·e yieldB of While Pine and mectBU1'emeutB of Bample treeB-Continued. 

B .- WISCOXSIN-Continned. 

(2) SITE c: Wasbburu County. Sample area: 3 acres. 

[1.400 feet above sea level.] 

Acre Xo. 1. 

Soil: Light-colored clay, underlaid by sancl at a depth of about 2 feet; fresh, moist in hollow, .A.ge of pine: 200 to 220 (few 160)
with 3 inches mold on top and surface cover of leaves. years. 

Fo1·est conditions Two-s tory stand of typical open pine growth . upper story or 'Vhite Pine D ensity of crown cover: (1)
(22 per cent), lower story of hardwoods (74 per ceut), mainly Hock Maple, scattering 
Yellow Birch, and occasioual Elm, Hornbeam, and Fir (4 per cent); undergrowth, moder
ately dense, of young bard woods. N mnber of trees: 88. 

ACRE YIELD. 

--, - l · r--:ch__c " 7bite Pme. ~~---R_oc_k__M_a_p_~,---II----Y-,-e_n_o_w_B_I_· . _ 1____E_J_m_._;---11 
1lr 1
_ 

j -,.T ..... Volume 1 
Num- Diame- ----M-- I Num- Diameter Num- Diameter II Nnm- 1Dian1eter 
ber of ter Height. er- Iher of (breast lleigbt. ber of (breast Height. ber of (breast H eight. 
trees. tb;i':;~)t. Bole. c~b~~t- trees. high). trees. high). ~~ trees . I bighJ.

I timber. 

--- _I_n_c_h-es-. - F-·-ee-t.- _C_u___j_t_. 1-.t-.B- .J-I. II ___ - I -nc_h_e-s.- --F--e-e-t.- --- JncheB. Feet. ~~--- Inches. Fret. 

2 18 } 80 { 160 18 3 to 6 40 1 ~ to 6· 40 1 I 15 80 
1 19 to 87 24 6 to 10 60 3 u 10 10 60 1I 
1 21 120 103 I 6 10to14 I 80 2 10to14 80 II
2 23 · • [ 318 1 17 80 1 15 80 Hornbeam. 

1 19 80
~ ~~ I I ~~~ I i i~ ~g --3--,j-:-,-to_u_·--.----40-l~ 

} ~~ I 120 m i i 5~ Ove880~ r=============l 
1 34 to 1 :!34 I Fir. 

2 35 140 7oo I 

3 38 I 11, 335 1 4 I 3 to 6 I 4 I1 40 490 . 

1 46 638 1 


19 trees : ',==5=0=t=r=e=e= •.===='====l,l=l=1=t=r=e=e=s.====== = =ll=8=tr=e=e=•=.===='====i 

Total cubic feet ............ 5,414 1 

Total feet B. M .......... --- 32, 480 


Average annual accretion: \\'bite Pine, 26 cuhic feet. 
155 feet B. ill. 

Soi!: Light-colored clay, underlaid by sand at a depth of about 2 feet; fresh, moist in hollow, Ageof pine: 200 to 220 (few 160)
with 3 Inches molcl on top and surface cover of leaves. :years.

Fore.t conditions: Two-story stand of White Pine (44 per cent) mixed with hardwoods (53 per Density of crown cover: (1) 
cent) , upper story of pine, tbe lower story ot' hard woods (Rock Maple intermixed with 
Yellow Birch and scattering Hornbeam and Elm) and occasional Fir (3 per cent); no under
growth . Number of trees: 136 

Olassijication: White Pine. 
Dominant............ ____ ---- __ ......... ----_ . __ __... _.... .. .... . .... ___ .per cent.. 68 

Oppressed .... ... . . ... .. .................................... .... .............do.... 26 

Suppressed . . - .. ... -- -- ------------- .......... -- ......... . __ ........ . ....... do.... 6 


ACRE YIELD. 

\.om""of trees. 

4 
4 
4 
4 
4 

12 
4 
4 
8 
8 
4 

White Pine. Rock Maple9 
j Volume. --- -- --

N b Diamtter 
:Mer- of'ut~ee~r (breast Height. 

chantable · high). 

timbel'. l---- ____ 

Feet B.M. Jnche•. Feet. 
36 3 to · 6 40 
16 6to10 60 

1 

Yellow Birch. 

12 6 to 10 60 
110 to 14 804 I} 4 14 to 18 

Fir. 

4 3 to 6 40I I 
76 trees: 

Diameter! 
(breast 
high). I Bole. 

____ --- 

Inches. Cttbicjeet. 
6 to 10 40 

14 20 
18 320 
19 348 
20 384 
24 1, 992 
26 800 
29 988 
31 2, 240 
32 2, 376 
45 2, 448 

A verage ar.nttal accretion: White Pine, 3~~ ~~~;<jl"hf: 

http:1-.t-.B-.J-I.II
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134 THE WHITE PI~E 

TAHLE VI.-Acte yields of TJThite Pine anclmeasatemenls of sample t1·ees-Continned. 

B.-WISCONST.N-Continued. 
Acre No . S. 

Soil: Light-colored clay, underlaid by sand at a depth of about 2 feet; fresh, moist in hollow, .A go of pine: 200 to 220 (few 
with 3 inches mold on top, and surface cover of leaves. 160) years.

Forest conditions : Two-story stand of \Vhite Pine (40 per cent) mixed with hnrdwoods (47 per Densit;y of crown cover: (I). 
cent), upper story of hardwoods (Rock Maple intermhe<l with Yellow Birch an<l scatterinl( 
Hornbeam and Elm: and occasional Fir (13 per cent) ; moderately dense undergrowth, of very 
young hardwoods. N umher of trees: 123. 

Olaslification: White Pine. 
Dominant .............. ...... ....... .......... ....... .. ................per cent.. 76 
Oppressed ..................................................................do.... 8 
Suppressed ...... ............. ......... ..... .. .. ........ .... .. ... .......... do.... 16 

ACRE YIELD. 

~--T_o_ta_l_fu_e_t_n_._M_._ ··_ ·· --_·_··_·_··_-_7_3_,_oo_· ._··_·_·_ ·__·_·_ o~~----------~------

Average annual accretion: White Pine, 3~~ ~:~i'i/ll~· 


ME.A.SUimMENTS OF SAMPLE TREES 


Age claaa: 100 to 150 years. 

Diameter Volume.Age. (breast Height.I Tree number. of tree.high). 

Tea'J'i'. Inches. 
18. 5 

47 ................ 104 
46................ 
107 

18.0 
48................ 102 18.7 
49................ 120 19.3 
50.... ............ 101 14.0 

.Average ... 107 17.7 

25 ................ 102 12.8 

26 ................ 102 13. 2 

27.. ... ........... 100 14.0 

28................ 102 15.7 

29...... 103 22.2 

30................ 112 18.8 

31................ 118 17.0 

32 ................ 105 5. 6 


!.. ...~~~~:~~~::: ~~:~-~::~ ,-:y- :: 
2. ... . ... ...... ... 104 15.5 96.0 63 

3................. 101 16.5 98.0 65 

4................. 105 19. 5 100. 0 95 

5................. 100 14.0 94.0 50 

6 .. ............... 105 17.0 104.0 72 

7........... ...... 102 16. 5 106 0 68 

8................. 105 18. 5 109.0 96 


.A.verage... 103 16. 6 100. 0 iO 

.. . .. .. .. . 137 24. Q 105. 0 118 

Feet. Cu.jt. 
86.0 63 
80.0 70 
86.5 74 
uo. 0 81 
75.0 41 

8~. 5 66 

77. 5 34 
73.5 36 
75.0 46 
79.5 56 
83. 0 97 
86.0 81 
86.5 69 
41.5 4 

Rntio of 
length .AverageFactor of crown annualof to total nccre.shape. height of tion. 

tree. 
...1......_ 

Cu. ft. 
0. 39 0. 44 0. 59 
.49 .63 . 67 
. 45 . 61 . 73 
. 46 . 55 .63 
. 52 .40 . H 

. 46 .52 . 61 

.49 .30 . 34 

. 51 .48 .35 

. 57 . 37 . 46 

. 52 .58 . 55 

.43 . 49 . 94 

.49 . 50 . 70 

. 50 .41. .59 

..56 .56 . 38 

- : :~ ~---~~- '- :~: 
.50 .51 . 61 
.44 . 41 . 64 
. 45 .90 
.50 .38 .50 
.44 .45 .69 
. 43 . 41 . 67 
. 47 . 38 . 91 

. 46 . 42 . 68 

. 36 . 31 ~86 

E
Number 
of trees 

· 

-1 
1 
2 
3 
1 
5 
3
3 

White Pine. _ Rock Maple. im.~1 1_E
Volume. 11 

Diamoter • Number Diameter . Number Diamete.ll I 
<b:east Height. Mer- II of trees (breast He1gbt. of trees. I (breast Height.
lngh). Bole. chan table · high). high) . 

timber. 1 
1 

Jnchf~·] Feet.~ ~ Cubic{~et. iFeetB. M. ~----- {:~he~. I Fee!o ---- {;~~hf~· i Fee~1 8 1 0 
15 58I I 19 6 to 10 60 1 14 to 18 80 
17 80 1H 6 10tol4 } 1

1 8018 to UO 1 114 to 1R I IJ===========I 
19 120 87 Basswood.20 480 
23 477 ,-----;-----,----1
24 Y ~IIow Birch. ,I498 

1 
2 
3 
3 
2 
2 
s 
2 
l 
1 
3 
1 
2 
1 
1 
1 

25 
26 
27 
28 
29 
30 
at 
33 
3J 
35 
a6 
37 
42 
43 
44 
46 

120 
to 

140 

1· 185 
400 
6-!M 
693 
494 
520 

1, 400 
630 
33J 
353 

1, 2oa 
423 

1,074 
562 
58J 
638 

50 trees: 
Total cubic feet.... .. ..... .......... 12, 169 


1 
2 
3 
1 
1 
1 
1 

54 trees. 

403 to 6 1
6 to 10 

10 to~! ll 60 

15 80 
18 
10 

1 160 to 10 60I 
Fir. 

12 3lo 6 40 
4 6 to 10 60 

· ;_9 tre~~ =:J 

........... 142-~-1~-~-~-~~ 
.A.verage... 1a9. 5 26. 0 106. 5 159 . 40 . 37 1.14 

http:Diamete.ll
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TABLE VI.-.dore !fields of White Pine anclnteaB!l1'~me11tB of sample t1·ees-Continned 

B.-lVISCONSIN-Continued. 
MEASUREMENTS OF SAMPLE TREES-Continued. 

Age claBS, 150 to 200 years. 

Ratioof -~ 
Factor l~ngth AverageDiameter I Vol me of of crown annualAge. (b_reast H eight. of t~ee. shape. to_ total a~cre-lllgh). hmght of hon. 

tree. 
1-------1---,------------------

13.. --.----------14---------------
15---------------
16.. --------
17---------------. 
18 .. ----------.--
19...... -- ---- ---
20------ ---------
21---------------. 
22------ ---------
23---------------
24 -- -- -- -- -- -- -- -
25.. ----.--------. 
26.. ------------- . 
27 ...... ---------. 
28 -------- -------
29 . .............. . 
30------------- --
31. .. ---.--------
32.. -------------. 
33 .. ----.--------. 
34. -- - -- -- -- -- -- --

AYerage __ . 

40 .... ------ -----

35---- ------ -- -- -
3tl.------ --------. 
37________________ 
38.--------------. 
30.-------- ------

A Yernge--. 

1.------ ---------
2----------------. 
a......... :....... 
4 .. -------------- 
"----------------
6.. -------------- .1---------------8---------------- 
9.. --------------. 
10 ... ----. ----·-- . 
11.. ------------ -
12------ -- ---- -- -

Average . . . 

41.--------------
42--------- ---- --
43 ...... . .. . -----
44........... ..... 
45 .... -----------

rears. Inchet. Feet. 
207 19.0 94.5 
200 20.3 101.0 
208 22.6 96.0 
195 24. 2 97. 0 
197 24.2 11~. 5 
196 23.0 116.0 
205 23.5 l!U. 5 

106.5198 25.8 
29.5 114.5217 
29.0 ll5. 0197 

210 3LO 115.0 
127.5202 30.5 

205 33.3 120.0 
25.6 100.5205 
2;'), 3204 116.5 

225 28.2 110.0 
206 28.5 103.0 

28.5 119.0207 
204 32.0 111.5 

32.0 115.0205 
H4.0 117. 0 200 
28.3 119. 0· 201 

204"'~.o 'Jii:o 
16.0 108.0195 

22.2 95.0201 
29.0 116.0191 

216 28.5 120.0 
34. 5 128.0220 

126.035.0207 

117.0207 29.8 

118.034.0204 
121.0%.5209 
116.0200 35.0 

34.0 120.0212 
33.5 141.0210 

128.0 37.0~12 
38.0 114.0214 
38. u 127. 0206 

127. 037.02~0 
42.0 140.0210 

1H.O43.0210 
50.0 138.0210 

210 38. 0 128.0 

166 ~5.0 105.0 
151 29.5 103.0 
167 ~8. 7 96.0 
155 29.0 101.5 
155 28.0 113.5 

Average--. ~~---;B:-Q 104:-Q

Ou.jt. 
94 0. 50 0. 45 

100 .44 . 55 
121 . 45 . 40 
133 . 43 . 32 
146 . 41 .54 
154 . 46 . 46 
161 . 47 . 42 
166 . 43 . 42 
192 .35 . 58 
236 . 45 . 63 
253 . 42 . 59 
282 .44 . 47 
304 . 42 . 43 
161 . 44 . 39 
175 . 43 . 51 
175 . 37 .50 
183 .40 . 43 
213 . 40 . 34 
~74 .44 .54 
281 . 44 . 69 
285 . 39 . 43 
208 I . 40 . 61 

--1% --.4-7- ---.~

75 

115 
216 
262 
308 
342 

249 

274 
305 
306 
313 
323 
355 
357 
371 
399 
506 
577 
726 

401 

I 158 
175 
176 
201 
217 

~--185 

-47 . 44 

0.45 0. 63 
. 41 . 55 
. 49 . 52 
. 37 .56 
.41 . 39 

. 43 . 53 

. 37 . 51 

. 37 . 55 

. 40 .41 

. 42 .4~ 

. 37 . 50 

.37 .64 

. 40 . 47 

. 37 . 46 

. 42 .61 

. 38 . 60 

. 40 . 56 

. 39 . 51 

. 39 . 52 

.44 .38 

.36 .52 

. 41 . 55 

.43 .52 

. 45 . 41 

Ou.jt. 
0.45 
. 50 
. 58 
. 68 
.74 
. 79 
. 7B 
.84 
• 88 

1. 20 
1. 20 
1.40 
1. 48 

. 78 

. 86 

. 78 

.89 
1.03 
1.34 
1. U7 
]. 43 
L 03 

~ --~--75 
. 38 

0. 57 
1.13 
1. 21 
1. ~0 
1. 65 

1.19 

1. 34 
1. 46 
1. 53 
1. 48 
1. 54 
1. 68 
1. 67 
1. 80 
1. 81 
2. 41 
2. 75 
3. 46 

1. 91 

.95 
1.16 
1. 05 

3.30 
1. 40 

--.42--.47 --~-.17 



136 THE WHITE PINE. 

TABLE VI.-Acre yields of White Pine and measu1·ements of sample t1·ees-Continued. 

B.-WISCONSIN-Continued. 

(3) 	SITE e: Barron County . Sample area: 3 acres. 

AcreKo. 1. 

Soil: Cla:--ey loam mixed with sand and s1xmes, leaf co>er underlaid by2 to 3 inches mold; subsoil, Age of pine: 160 to 200 (few
clay in places nnd in others sand. 90 to 100) years.

ForeBt conditions: Hid.u:cs covered with White Pine (65 per cent) intermixed with h ardwoods (32 Density of crown cover: (1 ) . 
per cent) , mamlr l<ock 1\In.ple, few Yellow Birch, Hornbeam, Basswood, and occasional Elm , 
wtth scattering Fir (2 per cent) an<l Re<l Pine (1 per cent); hollows sometimes full of watet·, 
but more often open, grassy swamps, 1rith Alder and llackmatack, fringed by pine. Number of trees: 166. 

Classification: White Pine. 

Dominant............................................................... per cent.. 57 

Oppressed ...................................................................do.... 30 

Suppressed . . .......... .. ............... ... ........ ....... .... .. ..... ........do.... 13 


ACRE YIELD. 

E 
 ~'hitePine. Yolnme. Ill Redl>m,. 


Number Diameter 	 Number Diameter 
(brea8t Jieight. Mer- (breast H eight. 

of trees. btgh). Bole. chan table of trees. high). 

tirnber. l 
 . 

---- Inche• . . ---;:::;- Oubicjeet. Feet B.M. ----~ Inch eB. ~ 
4 6to10 40 2 18 100 
4 11 112 
6 12 204 
2 13 78 Maple.6 14 80 270 


10 15 to 520 

8 16 100 464 

2 17 130 
 403 to 620 I I18 6 to 10 60 
4 19 316 
8 20 688 
2 21 248 

6 18 432 

Yellow Birch.
4 n ~6 

4 2:: 58~ 

6 24 918 
 403 to 6 
6 26 to 1, llO 
4 27 

8 25 110 1, 368 41 I 
130 796 


2 28 
 426 Hornbeam. 

~ ~~ I 1,~~~ 
2 n 52 403 to 6 I 

Basswood. 

4 ! 3 to 6 I 40 

Flr. 

3 to 6 40I 
108 trees: 	 58 trees . =:J

Total enhie feet ........................ 12,290 

Total feet B. M ..................._._· ._._·_5_8_,_99-0---"-------

Average annual accretion: White Pine, 65 cuhic feet. 
310 feet B. M. 

/ 
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TABLE VI.-.:lore yielcts of White Pine auclmeasurements of sample !!·ees-Continued. 

B.-'VISCO,TSI N -Continued. 

Soil: Clayey loam mixed with sand :tnd stones, lea f cover 10nderlaid by 2 to 3 inches mold; subsoil, 
clay 111 places and in others sand. 

Forest conditions: H1dges covered with White Pine (49 per cent) intermixed with hardwoods 
(51 per cent), mainly Rock .1\Iaple, few Yellow llircb, Hornbeam, Basswood, aud oreasional 
Elin, with scattering Fir aucl RE"d Pine; hollows sometimes full of water, but moro often open, 
grassy swamps, with Alder all!\ llackmatack, fringed by pine. 

Classification: White Pine. 

~~~~~:.;~~~1-~ :::::: ~ ~::: ~::::: ~·::::: ~: ~ ~:::::::::::::::::·.::::::::::·.·.::: :~~.d~~~:. ~~ 
Suppressed ....... . ........................................................do.... 0 


N mherE

" ." 
of trees. 

2 
t 
4 
4 
2 

10 
2 

10 
2 
2 
6 
2 
2 
2 

AC!lE YIELD. 

" Thite Pine. -----! :M_a_p_le_.-~ 

DiAmeter 
(breMt Height.
high). 

Inches. Feet. 
6 to 10 80 

19 to 
{20 100 

21 
22 
23 
24 
26 llO27 to28 13029 

30 

32 

35 

42 

Volume. 
Diameter 

Mer
------,~,.-----

Bole. chantable 
timber. 

I 

IOubicjeet . FeetB.M 
?O 

158 

172 

496 

536 

292 

1, 530 

3i0 


1. 990 

426 
 II456 
480 

5t8 

65t 


1, 074 
 II 

Number 
of trees. (breast lleight.

high). 

---  ---  --  -
Inch ... 

1 

Feet. 
26 3 to 6 40 
16 6 to 10 60 2 10 to H 80 

I Yellow Birch. 

2 23 I 80 

Hornbeam. 

10 I a to 6 I 40 

56 trees. 

Age of pine: 160 to 200 (few 
90 to 100) ye:u·s. 

Density of crown cover: (1). 

Number of trees: llO. 

54 trees: 
Total cubic feet..................... 9, 200 
Total feet B. M .......... ....... ..... 41, 160 
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TABLE VI.-Acre yields of White T'ine and measu1·ements of sample trees-Continued. 

B.-WISCONSIN-Continued. 
Acre Xo. S. 

Soil: Clayey loam mixed with sand and stones, loaf cover underlaid lly 2 to 3 inches mold; snllsoil, .Age of pine: 160 to 220 (few 90 
clay in places and in others saud. to 100) vears. 

Forestcond•tionB: Ridges covered with \Vbi te Pine (59 per cent) intermixed with hardwoods (38 Density o"'f crown coYer: ( 1). 
per cent), mainly U.ock Maple, few Yellow Birch, Hornbeam. Basswood, and occasional Elm, 
with scattering Fir (3 per cent) and Red Pine; hollows sometimes full of water, lmt more 
often open, grassy swamps, with .Alder an<l Hackmatack, fringed by pine. Numuer of trees: 144. 

Ola.,iji.cation : White Pine. 

Dominant. ......................................................... __ .... per cen~.. 61 

Oppressed ....... ---- .. ----- .... -- .... -- .. ---- .. -- ..... ---- . .... ---- ---- . .....do.... 15 

Suppressed.............. --- . . ---- .......... -.... ---- ...... ------ .. ............do... 24 


A.CRE YIELD. 

E
KttmberIoft ees 
r · 

:! 
1 
1 
5 
1 
ll 

5 
7 
6 

4I 
4 

6 
4 
5 
3 
1 
4 
1 
5 
2 
1 
1 
1 
1 
1 
1 

White Pine. 

I Volume. I 
Diameter! . NumherMer(b!·east H mght. of trees.h<gh ). Bole. chantaule 

timlu:r. 

Cubicfeet. JnciH!I. i Feet. FeetB.M. 
au6 to 10 22 

11 28 11 
13913 

:Maple. 

DiameteJ 
(breast IH eight.
high). 

--  - --  - 
Inches. I Feet. 
3 to 6 40 
6 to 10 60 

35 380 5 3 to 6 40 
3U 401 
38 445

1! ,} HO 
40 4UO I I 

14 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
34 

22580 I52to IIornbeam .715100 
I360 

3 3 to 6 40I I II 

llasswoocl. 

4 3 to 0 (0 
2 6 to 10 60I I 

}'ir. 

49 trees. 

Tota 1cubic feet..................... ll, 795 

Total feet B. :M.. ----------.-------- 56, 610 


85 trees: 

~ 

110 
to 
no 

I 
553 
516 
496 
5:!6 
876 
612 
855 
555 
199 
852 
228 

1, 200 
518 
274 
360 
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TABLE Vl.-.dcre y~lds of While Pill e cwd meaBltt·emeniB of sam]Jle trees-Continued. 

B .- WISCONSIN-Coutiuued. 
:MEASUREMENTS 01<' SAMPLE TREES. 

Age claMS: 200 to 220 years. 

I 

DiarOeter volume(breast lle1ght.Age. or tree.lJigh). 

1------1----------- 
Inches.rea•··· 

!. ....... .... . ... . 
 204 21. a 
2 ..•••.•••••.•.••. 210 25.2 

207 31.03. ·---·- · --- -· .•.. 
4 .... ........... .. 
 200 29.5 

206 29.25 . ...... ···- ·-· -·· 
6 . ..... .......... . 
 205 30. u 
7 ............. ... . 
 210 34. 0 
8 . ............... . 
 214 36.0 
9 . ............... . 
 210 39.0 

F eet. 
12 3. 0 
13 7. 0 
12i. 5 
11 ~- 0 

Cu.jt. 
210 
227 
2~6 

239 
H 0. 5 282 
13 
11 
11 

~- 0 
8. 5 
3. 5 ! 

284 
292 
312 

13 0. 0 415 

.A..-erago... 207 ao 1~>5. 0 

10... .... .. . .. .. .. 2ll 20.2 11G. 0 
11.......... ...... 228 23.6 113. 0 
12................ 220 22.8 121.0 
13................ 207 27.2 107. 5 
14................ 204 27.0 12 1. 0 
15.-- ... -- -------- 205 27. 0 122. 0 

---------- 212 27.8 104. 5 
.... ...... 204 27.3 112. 0 

--- ·-------- 
16 

.A.verage... 211 25. 0 114. 0 

28u 

Ratio of 
length .A.vem~eFactor of crown nnuunof to total a cereshape. height of tion. 

trfle. 

Gu.jt. 
O.H 0. 59 1. 07 

. ~8 • ~II 1. 08 

. 37 . 35 1.19 

. 43 . 51 1. 20 

.46 . 29 1. 37 

. 43 . 52 1. as 

. 39 . 37 1. 40 

. 39 . 38 l. 46 

. 38 . ~9 1. 98 

. 42 . 43 l. 35 

132 
148 

I . 51 
. 43 

. 64 

. 42 
. 63 
. 65 

15:1 . 45 . 45 . 70 
200 .46 . 28 . 97 
204 . 42 . 43 I. 00 
2hl . 43 . 25 1.02 
180 
186 

--- 
177 I 

.41 

. 41 
- 

.44 

I-I 
. 51 
. 41 -- 
. 42 

- I 
. 85 
. 91 --  -~ 

Age cla••; 160 to 180 years. 

~---------------· 168 30.0 121. 5 206 0.35 0.49 1.22 

19........ .... .... 165 28.4 120. 0 224 .H .50 1.36 

20.... ............ 1i3 28.4 127.0 2:!7 .46 .35 1.49 

21................ 163 17.8 91.5 72 .46 .34 .44 

22 ................ 162 23.0 101.0 1~0 .46 .54 .80 

23 ................ 174 28.0 108.5 167 . 36 .54 .96 

24 ................ 166 25.4 104.0 166 .45 .52 1.00


L Average ... 167r26:o/-~lli01--1741_-:42 ___47 --~.~ 
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TABLE Vl.-.:lcre yields of White Pi11e and measllrements of sample frees-Continued. 

B.-'VISCO~SIN-Continued. 

(4~ SITE]: Washburn County. 

Soil: Ligllt brown sandy loam. medium fine grain, loose, deep, fresll, well drained, with abun
dant leafy surface co,·er. 

Forest condition•: An open stand of hardwoods (Rock Maple, Yellow Birch, am! scattering Bass
wood, with Hemlock , and occasional Red Oak, Whtle Birch, al](l Poplar), in which White Piue 
is scattered 1n Yar,ving proportions. on broken lnnd, with freq uent swamps in the hollows; 
undergrowth of young hard woods, Fir and Horul>eam, ant! few llemlock. 

MEASUREMENTS OF S..u!PLE TREES. 

Age class: 80 to lOO.years. 

Ratio of 
DiameleJ 
(breast 
high). 

Jleig ht. 
Rings 

periuch 
ou 

StU1ll]). 

\olume 
of tree. 

Factor 
of 

shape. 

length 
of crown 
to total 

height of 
tree. 

1-------1--------------------------- 

51. ............... 
~~ar•. Inc~~- ~ Fee~7 
52 ... ........ ..... 
 62 6. 0 40 
3................ 68 6 s 46 


........... ~--6~-~
EA,·erage ... 68 5 6. 3 4U 

Xo. 0_ 0_5;Oubi"/.~et. 
( .2 .53 .50 

.......... 5.5 .48 .12 
52 1I 

Current annual 
accretion. 

A\eraJre 
aunnal 
accre
tion. 

--- 

-~~~-~e~~-- ~ ~~~~~~~·-t: Ottbi~{~et. 
....................1 .Oi 

...... ...... ........ 3os 


.:..:..:..:.:.:.:..:..:: -~--~0 -·~.:..:..:..:.:..:..:.:..:..: :..:..:..:..:.._·~ 

.......... 4.4 .o1 I .56 .................... , .06 


DO~lliSANT OROWl'!-1. 

OPPRESSED UROWTH. 

~...... .... .. .. .. 82 
32.. ...... ........... 81 


~L::::::::: :: ::: g~ 
·LI ~Averngo ... "s:i--

11.3 
11. 8 

~u 
J2:4

1 101 
77 

~~ 

6. 6 30.0 
6. ~ 30. 5 

~:~ ~u 
1----s4~ --6:-o ----a3:-3~ 

0. 42 
. 50 

:~~ 
-~~ 

0. 40 3.1 I 0. 93 0. 36 I 
. 37 4. o I 1. 22 . 37 

:~~ u u~ :!~ 
--.tl--3~~--1-.27 --.39 

SUPPRESSED GROWTH. 

73 6. 5L ................ [ 127 1 1 o. 31 4. 3 1.7113
39.7 0.50 1 1 

.Age cla88: 120 to 130 years. 

DO~fiNA~T GROWTH . 

~ 
• 

................ 121 20.2 91 5.4 90.9 1 0.45 I 0.50 3.4 3.0Y 0.75 I 
8.... .. . .. .. .. .. . 125 24. 5 89 4. 0 I 131. 8 . 45 . 58 2. 9 3. 82 1. 05 I 
5................ 125 26.5 96 4. 0 141.5 . 39 . 46 1. 5 2. 12 1.13 
6................. 125 26. 3 105 4.1 176.8 . 47 . 53 1. 6 2. 83 1. 41 
7 .............. . . 119 29.0 97 3. 8 184.5 . 42 . 57 1. 5 2. 77 1. 55

L Averago ... m-~"25:-3 ---gs-~--4:-31145.11-- ~--2- ~--1-.~. «--.53--2.2 . 92

.Age claBS: 220 to 230 years. 

DOMINANT GROWTH. 

223 30.5 116 7. 0 237.4 0. iO 0. 38 0.8 l. 90 1.~ ~I·---············ 
10 246.6 . 42223 31.0 112 7. 0 . 56 . 6 1. 48 1.I I·····-----· ····· 

10228 35.3 124 6. 0 322.2 . 40 . 48 . 5 1. 61 l. 4112 ·- -------- -----
5 219 35.0 118 6. 0 359.9 .44 . 7 I 2. 52 1. 64.I· -· ······· ······ 

1 
--.46-~-~~-1.881-l.Average . .. 1 223 I 33. 0 I 117 I 6. 5 I 291. 5 . 42 --------,-. 45 

L ~ 
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TAllLE VI.-..:Icre yields of White Pine and measu1·ements of sample trees-Continued. 

B.-W!SCOXSI:'\'-Continued. 

(5) SiTE g: 	 Wasllbnrn County. Sample area : 1 acre. 

Soil: Loam. generally fresh , sand and stone mixed, 2 to 3 inclles mold on top, antl a surface cover Age of pine: 160 to 230 years.
of leaves. Density of crown cover: (I)

Forest condttions: Two-storr stand, upper story of White Pine (a! per cent) and Red Pine (9 per 
cent), second story of Fir (13 per cen~ ancl llardwoods (24 per cent)-~laple, wlth scattering
White and Yellow Btrch, occasional Oak anrl Elm, Hemlock occurring sing-ly; undergrowth 
scanty. of youn~ hardwoods. une1·en land full of drift ridges and hollows, often with steep
inclines. the hollows frequently full of water. Number of trees: 143. 

Ola.~Bijication: White Pine. 
Dominant. ...................................................... ..... ....per cent.. 70 
Oppl'essecl. ....................................................... .. ..........do.... 15 
Suppressed............................ ................... : .........do.... 15 

ACRE YIELD. 

E 
 Wh1te Pine. ----,R r_in_e_.,.----II----.-M
_e_d_	 -a_p_le_.,~ 
Volume. 

Number Diameter -----;,.----11 N umber Diameter Number Diameter 
of tl'ees. (breast lleight. Mer- of trees. (Ul'east Height. of tl'ees. (breast Height.

h1gll) . Bole. chantable high). 	 lligb).
timber. 

----· Inches. l-;:;;:-j aubicjeet.FeetB. .M./____ Inches.~~ Inches. I Feet. 
3 6 to 10 30 1 15 9 3 to 6 40 

I 	 603 11 8-! 2 16 16 6 to 10I 
1 12 I 34 1 17 f 3 10 to 14 8080 

I 	
1 

~ n to m ~ ~g ~~ ============! 
5 15 

100 
260 	 I a 20 ' 120 

1_ 

.Birch.
2 16 llti 1 2-! I 

~ 
5 

!i 
w 

I m 
~5 

~~~- ~ 
~ 
3 
3 
56 
2 

~~ 
23 
2! 
2526 
27 

I 
100 
to120 

1 

1 

,I 

n~ 
4o2 
438 
"8"1, /n~ 
364 

~ 1 
2 

ii 1 

33 
34 1 

I m267 
566 

~~ I ~~---2- 3 to 6 -40 
6 to 10 603 

J.j,t 8016 
1I============= 

Fil'. 

16 3 to 6 40 
2 6 to 10 60 

77 trees: 13 tree• : 
Total cubic feet............... . ..... 8, 682 Total cubic fe~t .. 1, 469 11 53 trees. 
Total feet B. M ..................... 41, 600 	 11 Total feet B. :II .. 6, 160 


li 


.Average annual o.·ccretion: Pine, 51 cubic feet. 
239 feet B. M. 

MEASUREMENTS OF SAMPLE TREES. 

Age class: 220 to 230 years. 

Factor 
Tree uumber. 

t·Diameterl Volume 
of 

shape.
.Age. (breast Height. of tree. 

--------1---1 high). -- 

r ea•·s Inches. Feet. Cubicjeet.
10.............. .. 
 216 31.8 121.5 287 0 43 
11. .............. . 
 222 35. 0 123. 5 344 . 42 
12............... . 228 24. 8 ll6. 5 160 . 41 
13............... . 220 24. 0 100. 0 156 . 40 
14.............. .. 
 208 15 o 96.0 58 . 50 
16.............. .. 

17.............. .. 
 m ~~-3 m:g m :!~ 

Average ... 2i!l'- --w::;- --112.0,~0()' ---:45" 

Age class: 160 to 180 years. 

Ratio of 
leng-th Average

of crown annual 

to total 
 accre

height of tion. 
tree. 

\Cubicjeet. 
0. 40 1. 33 

. 46 1. 55 

. 40 . 70 

. 27 . 78 

.47 .28
I 
:~~ ~I 

--.40~-~--_-9_2_ 	 ... 

3 ........ - .... -.. 160 .23. 5 104. 5 127 0. 40 0. 40 0. 79 

4................. 170 24.0 l!9.0 172 .46 .41 1.01 

5................. 178 24.2 114.0 176 .48 .38 .99 

6................. 170 25.7 111.5 181 .45 .41 1.07 

7................. 175 . 27.3 122.0 211 .43 .46 1.24 I 


I 8................. 168 30.5 114.0 256 .44 .42 1.52 


E
.......... I185 23.2 110. 5 138 .42 .34 .74 
.......... 173 26.0 112.0 190 .46 .28 1.10 

Average ... 1n,-25.5,-1la.Q/-Js21-~l--:agl-1.06 
1 

http:1n,-25.5,-1la.Q/-Js21-~l--:agl-1.06
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142 	 THE WHITE PINE. 

TABLE VI.-Ac~·e yie.lds of White Pine and measut·emenla of sample tt·ees-Continued. 

B.-WISCONSIN-Continued. 

(6) 	SITE w: Lincoln County. 

Soil: Red, compact da,,· (black on top). well dmine<l, with leaf,v surface cover. 
Fo·rest condit·ions : A mixed stand of White Pi no (50 per cent), Hemlock (30 per cent), and Birch 

(20 per cent), rolling country. 

:MEASUHEMEKTS OF SAllPLE TREES. 

.Age clas•: 100 to 150 years. 

Tree number. 
~ 

(b~east 
high). 

IDiameter 
H eight. of tree . 

IVolume 
of 

shape. 

Factor 
ii 
1 

Tree number. (b~east 
high). 

Diameter 
Height. 

. 
of tree 

· 

Volume 

·- --------- ~----11----

' Inches. Feet. I Ou.ft. , Incite.. Feet. 0It.ft. 
60 . .. . . . .. .. . . . . . . 21.0 97 108. 1 0. 48 25..... ... .• ... . . . 36. 5 114 308.5 
5 . ... •..•.. .. .... 20.5 97 I 105.8 .48 ____


L........ ...... .. 36.5 104 276.2 .37 A'l'erage.. ... 28.6 103 199.6 

1 	 1 

.Age class: 150 to 200 years. 

Factor I 
of 

shape. 

. 38 
_ 
-~ 

37 .............. .. 24.0 117 122.2 0. 33 40....... ......... 31. 0 132 273. 2 ]l40 
79 ......... ..... . . 24.0 98 137. 7 .44 88... .. ... . . . .. .•. 35.0 118 287.7 • 36 
95 ..... . ... ... . . .. 27. 0 101 140.5 . 35 as.. .......... .... 34. o 133 313. s . 37 
45............... . 
48 ..... .......... . 

24.0 
25.0 

104 
87 

136.7 
140.1 

.42 

.47 
44... .••• .. .• .. . . . 
39.... . . . . . . . . . . . . 

35. o 
32. o 

138 
140 

au. 4 
318. 6 

. 34 
•41 I 

76 . ..... ..... . .. .. 24. 0 121. 178.6 . 47 84 .. . . . . . • . . .. . . . 36.0 127 283.2 . 35 
19.......... .. ... . 
78 ...... ...... . .. . 
.9!..... .......... . 

24.0 
33. 0 
34.0 

121 
107 
105 

180.7 
236.8 
249.0 

. 47 

.37 

.38 

21 ......••••••••.. ~_m 

Average . . . 30. 0 I 120 

~ 

231. 2 

~~ 

•38 
47 . ......... .. .... , 33.0 136 257.1 . 32 

.Age cla••: 

·········· 
·········· 
·······-·· 
···· ··- --
.......... 
...... . ... 
---- --·-·· ........... 

.......... 
··· ····· · · ..... .... . 

..... .... 
···-----·· 
--····· ··· 
···--·· ··· .......... 

-----···-· .. ........ 

.... ...... 

·····----· .......... 

......... . 

.... ..... . 

···· ----· · 
···-······ 
·· ·····-·· 
···· -----... ....... 

.......... 

.......... 

-··· ······ 
·------ --
·-·· ······ 
...... .... 

--·------
--···· --·· 
···· ······ 

25.0 
25.0 
22.0 
25.0 
25.0 
24.0 
24.0 
27.0 
30.0 
31. 0 
29.0 
27.0 
27 . 0 
30.0 
28.5 
35.0 
29.0 
26.0 
26.0 
28.5 
30.0 
31.0 
31.0 
32.0 
31. 0 
31.0 
32. 0 
31.0 
au.o 
36.0 
38.0 
35.0 
35.0 
33.0 
37.0 
38.0 
33.5 
34.0 

105 
111 
118 
97 

101 
115 
115 
106 
119 

97 
97 
98 

126 
11 5 
127 
108 
135 
117 
117 
127 
129 
94 

101 
136 
114 
121 
119 
122 
110 
119 
137 
128 
128 
105 
101 
119 
139 
104 

200 to 250 years . 

75 . . .. 
23 ....

II 	 89 .... 
35 .... 
99 .... 
34 .... 
82 ....I 

I 
55 .... 
17.... 
4 .. ... 
61.. .. 
20 ....II 10 . ... 

36.0 
33.5 
33. 5 
29.0 
37.0 
32.0 
38.0 
35.0 
38.0 
35. 0 
35.0 
34. 0 
51.5 

103 
114 
115 
123 
110 
129 
1~3 

133 
149 
149 
148 
138 
148 

263.5 
267.8 
267.8 
277.3 
274.4 
286.2 
290. 5 
314. 0 
315.7 
33!\. 6 
339.8 
361.5 
634.8 

1l

. 33 

.40 

.30 

. 35 

.27 

. 34 

.34 

. 41 

.30 


102. ~ 
1(15. 2 
129. 9 
136.6 
139.4 
151. 7 
153. 5 
173. 5 
180.4 
181.5 
182.7 
185. 6 
194.2 

0.29 
. 28 
.42 
.41 
.40 
. 42 
. 42 
. 41 
. 31 
. 36 
.41 
. 48 
.39 

194. 6 . 34 
202.0 .36 
208.6 . 29 
209.7 . 34 
215.4 .50 
216.6 . 50 
216.8 . 38 
217.2 . 34 
218.8 . 44 
220.7 . 42 
221.1 .29 
223.5 .37 
228.4 . 36 
230.8 . 35 
233.1 0. 36 
237.6 . 31 
239.6 .28 
243. 2 .22 
247.5 . 29 
248 2 .29 
255.4 . 41 
256.8 . 34 
~58. 8 . 28 
260.1 . 32 
261. ( . 40 

Average . ....J-31:7'" --1iil ---;s5:-5 --.3-6

H..... ............1 26. 0 126 159. 1 •34 

69 .... ............ 27.0 119 164.6 .35 

51. ... . . .. . . .. .. .. 26 0 126 167. 0 . 36 
52 .... . . . . . . . .. . .. 27. 0 152 188. 3 . 31 
12 ... . .. .. . .. . . .. . 27. 0 152 194. 3 . 32 
83 .... .. . .. . .. .. .. ao. o 126 201. 9 . 34 
56 . .. . .... . .. .... . 31. 0 113 227 .1 .38 
so .... .. . .. . . •. .. . 34. 0 129 240. 6 . 30 
72 .... . .. .. . .. . .. . aa. o 116 256. 9 . 37 
62 .... ........ .... 32.0 137 257.0 . 34 
3 . .... .. .. . . .. . . .. 32. 0 137 263. 0 . 34 
85 .... .. . .. . . . .. .. 32. 0 108 272. 3 . 45 
21. ... . . . . . . .. .. .. 34. 0 137 276. 2 . 32 
18.... .. . .. .. . . . . . 36. 0 126 279. 6 . 31 
26.... . .. . . . . .. . .. 32. 0 138 293. 4 . 38 
9 ..... ......... .. . 36.0 135 303.6 .32 
29... . .. . . .. .. .. .. 34. 0 134 310. 0 . 37 
70. --· ............ 34.0 134 321.9 .38 

41. ... ..... ....... ~~--1~~~~ 

Average ... , 31.5 130 I 248.6 ~ 

I 
.Age clau: 300 to 350 years. 

...... ... ....... 31.0 115 215.9 0. 36 15 . .... ......... .. 

2. ............... 30. 0 132 219. H . 34 0.1. ....... ....... . 

3... ......... . .. . 30. 0 120 231. 9 . 39 36...... ...... .. .. 

6 .. .............. 36. 0 124 240. 3 • 27 
~3................ 33. 0 129 296. 2 • 39 Average ...
L .............._._,_·__4_6._o__,.l,_ · 1
_ u_o___.l._3_o_9._4__,___-9--"'-- 

33. 0 136 332. 0 0. ~ 
36.0 124 237.0 .271 
34. 0 146 380.4 . 41 

34. 3 129 273. 6 . 33 

I 
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143 TABLES OF MEASUREMENTS. 

TABLE VI.-.Acre yields of TJ7lit e Pine aucl measu1·ente11ts of sample t1·ees-Continued. 

C.-PE1o."'NSYJ~Y A.N'IA : 
(1) S ITE d: Olin ton County. Sample area: 2 acres. 

(2,000 feet a!Jove sen level.] 

Soil: Rocky, underlaid by sand, stone, or slates in places, sand or clay or a mixture of both in Age of pine : 240 to 260 years. 
varying provortions; no soil to depth of 4 to 5 feet, rocks corere<l with 3 inches mold, ru1d Density of crown corer: 0.4 
RoCk Fern, Laurel, Green Brier, and in openings some BJackberries nre seen . to 0.5 ; openings near top of 

Forest conditions: Hemlock (60 ver cent) intermixed with Whit~ Pine (2t per cent), scattering slope. 
mack Birch and Yellow Jlirch and occasional Oak, Chestnut, and Maple, on steep slopes 
bordering H.vner Run; undergrowth, moderatelY dense, of young Ilemlock near the run and K umher of tree• per acre: 96. 
Birch and hardwoods allove named near top of sfope. 

YIELD FOR THE TWO ACnES. 

Ilemlock.White Pine. 
0.0. 	~IVolume. 

r • Diameter Kumber Diameter . . Nm••~ I D>omo<~ .:Number (breast Height. Mer- of tre •s (breast H.ergbt. of trees (ll!·east I Height. 
o.f1rees. high). Bole. 	 chnutaule e · high) . . hlgh). 

timber.	 ! 

' Inches. Feet. FePt.Feet. Cu. ft. 	 Feet B . .ill. jl nche•. I b!Ch€1.
3 to 610 2 6 to 10 } 35 to801 10 

432 

I 
24 Gto 10 3 10 to 14 6080 

ll 
1082 11 

3 11801 13 
12419 1303 Birch.959 4,494 1341304 22 

190 1, 000 14 5130 5231 40I 3 to 66, 150 9 15 10 6 to 101, 0851305 25 
514 2, 780 3 16 1 10 to 142 26 135 60I} to 

17 1 14 to 187~ 135 

I}
27 

3 I1, 995 9, 800 18 801353 28 
19 to829 1352 Chestnut. 

915 5, 850 5 20 1001353 30 ., 
I 3 40310 2. 000 211451 31 1 6 to 10

6, 900 22 1 10 to H to1,170 31453 32 
1 14 to 18 ,} 6023145 85 33 } 2, 400 14,400 25145 51 34 

26960 5, 600 11452 35 ~faple. 
3 	 271452 39 

14 I 	 282 145 

I}
40 I 3 to 63, 066 19,800 3 6 to 102 	 301451 41 

1 10 to 141 	 361 42 145 I 
HO trees:47 trees: 

Total cubic feet.... .. .......... .... ......... . .. 11, 148
Total cubic feet . ..... .... .. ...... .... 6, 836 

Total feet .B. M ....... . .......... .............. 66,005
Total feet B. M...................... 39, 603 


Average annual accretion: All species, 49 cubic feet. 
264 feet B. M. 

MEASUREMENTS OF SAMPLE TREES. 

Age class: 180 to 200 years. 

I 	 Yolume. Lumber 
product 

Ratio of under 
length presentRini!SDiameter Ileight to Factor of crown practiceper inchbase of ofTree number. Age. (breast H.eigbt. Mer· to total (per centonhigh). crown. Tree. chantable shape.stump. height of used oftimber. tree. totul 

rolume 
of Rtem) .I 

Feet. Feel. J.Vo. Cu. ft. FeetB.M.rears·IInches. 
10...... . .. ... ... . 
 194 26. 0 116 56 170.8 908 0. 40 0. 516. 6 44 
11. . .............. 
 199 30.0 114 56 5. 6 . 38 . 51214.4 1, 273 49 
12.......... ...... 26.5 56 . 45197 105 7. 0 183.3 997 . 46 45 
13................ 40196 23.0 95 7. 4 111. l 490 . 40 . 58 37 
14.... 199 29.0 103 52 6. 3 220.6 . 46 .491, 290 48 
15.......... . ..... 

-·····---·· 
60189 23.0 104 8. 0 106.4 . 35534 . 42 41 

16................ 22.0 54 . 46186 104 7. 8 128.0 643 . 48 42 
17 ... ........... ). 105 45189 25.5 6. 9 176.1 SP2 47 42 

42 
.......... . 

. 57 

183 26.5 "40 7.2 151.2 760 .45 .M 41c·········· m ,., '"88 •.• '"·' "' ·" .• 
-~------------·----

43AYerage .. . 193 I26.0 103 1 51 I 7.0 162.0 858 1 .42 1 .51 

Age c!aB8: 230 to 250 years. 

DOMINANT GROWTH. 

I 21. ............... [ 256 34. o [ io8 I 94 [ 7. 5 I 416. a I 2, 660 [ o. 42 o. 40 I 53 I
I 22................ 242 35. 0 150 82 6. 2 376. 1 2, 261 . 37 . 45 50 I 

1 4 ....~:·~~a~~::: l:;:l:::,--::1--:j::: :::::r-::::::::1--:~ l 
' 
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144 THE WHITE P l NE. 

TABLE VI.-.dcre yields of Trhite Pine and me£tstu·ements of sam1J le trees-Continued. 

C.-PENNSYLVANIA-Continue<l. 
MEASUREMEKTS OF SAMPLE T1:EES-Coutinued. 

Ago class: 230 to 250 years. 

CODO:UIXANT GROWTH. 

Volume. Lumber 
product

Ratio of 1 under 
. .,. 1 R ings length presentDiameter H Factoreloht to per inch of crown practiceTree nmnber. Age. (b1·east Jleight. base ot I Mer of

011 to total (per centhigh). 'l'ree. shape.crown . . stump. chantable/ height ofI used oftimbtr. tree. total! I 
volume I I ofstem).

1--------·;---·---- ____, -------- - ----------- 

!. . ... .. ......... . 

2.... . ........... . 

20......... . ..... . 


A..Yerage . .. 

t:::: :::: ::::::: 
7.......... - .. -... 


E
.......... 

. .... . .... 


____ 

1 

In ches.rea•··· 
245 
232 
256 

28. 5 
23. 0 
23. 5 

I Feet . 
132 
132 
1H 

I Feet. 
94 
78 
96 1 

Xo. 
7. 0 
9. 3 

10. 1 

Cu. ft. 
256.6 
160. 6 
192. 7 

Feet B. JI.I 1, 583 
766 

1, OtlG 

0. 44 
. 42 
. 45 

0. 29 
. 41 
. :12 

25.0 135 89 8. 8 203. 0 1, 138 .44 .34 

m 
(l) I 
229 
231 

~~:8 
28. 0 

~0.0 
27. 0 

m 
124 

120 
110 

~~ 
72 

52 
GO 

u , i~u 
(I) I 224. 2 

7.7 2680 
7 8 190.2 

],~~~ 
1, 348 

1,535 
1,070 

: ~~ 
. 42 

4:; 
43 

:~~ 
. 42 

.56 

.45 

51 
30 
46 

45 

:~ 
50 

~7 
48 

verage-- ·12a1r 26:5--liB --61--s:o -----ws:o0881____45[____4_8_1___4_7_ 

( 2) SITE/: Clearfield County. Sample area: 1 acre. 

(1,200 to 1,500 feet abo'l'e sea lcYel.] 

Soil: Yellow clayey loam of medium ~rrain (fi ne shales in it), deep, fre sh, well clrained, with 2 .Age of pine : 240 to 260 years. 
to a inches mold ou top, nnd sul'fa.ce cover of scanty leaves, Fern, Teabtwries, and scattering Density of crown cover: 0.7;
DoJ;:wood (Laurel northeast comer and north side); subsoil, laminated shale of indefinite in places, 0.8. 
depth. 

Forest conditions: H emlock (62 per cent) mixed with White Pine (~8 per cent), with occasional Number of trees: 132. 
hardwoods (10 per cen~), ~Iaple, Beech, and Birch, on hill sloping toward southwest, bordered 
by left-hand branch of Karrow Creek; tmdergrowth, moderately dense, of very young Beech, 
H emlock, and occasional Birch and Cucumber. 

ACRE YIELD. 

E 
 ~w~Pm~. Vo>•••· I n~'""· 
 "'''' · I=:J 
Number Diameter , I K b Diameter ,. N D iameter I1 

of trees. 
 (~i";b.).t Ilelght. Bole. cll~t~ble I ~t;~ec~r ~i";b).t Ileight. ~/~~c~~~ (~i';b.).t H eight. 

-------- ____ ! timber. '.---- ____ ---  ---- ____ --- 

Feet. j Inches. Feet . Inches. I Feg0 )cubiojeet. FeetB.JI. 1 li {'~~,;~· ~ 
2 1 2 6 to 10 }I3 H to 18 40 to 60 
2 

~~ 'I 120 } 360 1,360 I 4 10 to 142 

1l ig g~ } ! l~ I 
1 20 130 } 1. 370 6. 420 I 1 16 Beech. 
~ 21 130 8 17 

2 
 22 130 6 18 

2 
 80~~ gg 570 3, 000 ~ ~~ 2 10 to H }l 50 

I 
to 1 14 to 18 25 135 651 3, 690 5 213 100l 26 135 257 1, 390 8 22 

27 135 3 23I} 
1 28 135 1, 140 6, 600 3 25 Birch.
1 29 13J 1 26 

2 30 145 610 3, 000 4 27 

4 31 145 1. 220 7, 800 , 1 28 
 j 1 [ 6to 1o }
1 32 145 390 2,300 ! 1 29 10 to 142 40

1 30 

l=====~=======r=~=======:=====l=~:=====i=~~=~== =======l ~i: 1 ~ o ,'===== =='======='========1===---~==~-~ 
37 trees: 95 trees: 

Total cnhic feet... .... .............. 9, 028 Total cubic feet .... .......... _........... --- ... 15,686
Total feet B.li ............... .. ____ 52,260 Total feet B. M ................. ......... ..... .. 90,103 

Average annual accretion: All species, 63 cubic feet . 
360 feet B. M. 

http:FeetB.JI
http:sul'fa.ce


145 TABLEo OF MEASUREMENTS. 

TABLE \'I.-Acre yields of 11"/titc i'ine aud weaBu?·emeniH of Bawple tr~eB-Continned. 

(;.-PEX:XSYLYA'\ IA-Continued... 
MEA.>HJREMENTS OF S~UlPLE TREES . 

DO)liXA:\"T (';ROW'J'H. 

1\olume. Lunaber 
product

I I · I Ratio of tliH1Cr 
.Eie,ght h• Ri"I?ga Factor length I preHeut 

Trot• nmuber. .Age. 
Diame ter 

uase of per 1nch Mer· of of crown JlrHCtice I(ureast Height. 
crown. on I Tree. chan table shape. to to !It! I(per centhigh). 

stump. tinaber. lte~~!ot. of 	 u~~~~lf 
'Volume 

of stem). 

------- T ears. Inch e<. Feet. ~--;:- Cu.jt . Ft. B. Jl. ----------- I 
1........ .. . . . . . . . 260 35.5 158 90 7. 6 4:35. 1 3, u~o o. 40 o. 43 58 
2..... .. . . . . . .. . . . 260 36. (I 157 !JO 7. 0 I 481.3 3, 401 . 43 . 42 59 
3. . . . . . . . . . . . • . . . . 259 ~2. u 152 S! 7. s ;wu. o 2, 637 . 46 . 44 55 
4........... . .. . . . 241 32. 0 150 62 6. u 3t7. 7 2. 079 . !1 . 59 50 
10.... .. . . . . . . . . . . ~H 33.0 146 96 6. 8 365. 9 2, 384 . 42 . 3! 54 
12 .. .. ... .. . . . . . . . 262 28.0 156 88 9. 0 285.8 1, 648 . 43 . 43 47 
18....... .. . . . . . . . 265 39.0 153 88 G. 0 511. 1 3, 318 . 40 . 42 54 
19.... .. . . . . . .. . . . 250 34. 0 150 7R 6. 3 402.4 2, 397 . 42 . 48 49 
20...... . . .. ... . . . 266 H . 0 144 100 5. 7 6:18.4 4, 388 . 42 . 30 57 

~L::::: ::: :::::: mI ~!:~ ~!~ ~~ I u ~~~:I Uis :!~ :n ~~ 
33 .•... . ... .•..... 259 no 133 91 s.o 304.5 1. 770 .40 .31 48 

34................ 262 33. 0 146 90 7 4 369. 2 2. 220 . 42 . 38 50
I 
35...... . . . . . . . . 263 31. 0 144 S:l 8. 5 275. 2 1, 458 . :16 . 43 4(

1:JG.............. .. 2H 31 5 1:34 88 7.1 307.7 1,853 .42 .:14 50 

37..... .. .. . . . . . . 261 37.0 146 106 6. 7 48~. 9 2. 970 . 44 27 50 


A,·ernge ...1--255_34""_1471-s;;--7.oT39oT 2,507--:41--:39-521 

CODO::.\liXA!'lT GROW'l'H. 

r-::::-- ~.-. ......I 262 I 28.5 I 138 75 D. 8 264.3 1, ;)51 0. 43 0. 45 I 49I ~~::: ~:: .... -- ... . 244 28.5 138 107 7. 7 298.1 1, 954 . 49 . 22 54 
24.... ...... .... .. 245 25.0 130 84 9. 3 192.1 1,102 . 4:3 . 35 48 
2t...... ... . .. . . . . 246 3t. u 130 s2 7. 3 310. a 1, 731 . 45 . 37 46 
5. . . . . . . . . . . . . . . . 264 29. 0 140 100 8. 4 300. 4 1, 905 47 . 28 52I I I I I . 

6...... .. ......... 264 29.u 110 uo 8.5 201.4 1 1.631 .45 .21 47 

7................. 262 29. 0 152 112 9. 5 302. 8 1, 854 . 46 . 26 51 

8 ................. 235 29.0 142 86 .......... 248.6 1,318 .38 .3D H 

D................. 236 32.0 142 84 287. 7 1, 64B .36 . 41 ( 8 
I 
11............... . 244 ao.o Ht 1 s1 ·····7:5··1 30:;.3 1.947 .44 .42 53 

13............... . 258 23. 0 147 93 9. 6 206.0 1. 048 . 48 . 37 42 

H................ 242 1 25.0 130 98 .... .... 217.1 1.233 .46 .30 47
I 
15.. .. ...... ...... 262 26. 0 136 98 .··.·.·.:......·.· .·1 257.2 I 1, 389 I .51 . 28 45 
16........ .. ...... 235 24. 5 124 93 163.8 815 .40 .25 41 

17................ 262 25.0 128 108 . . . . . . . . . . 214.4 1, 183 . 49 .16 46 

26. .. . . . .. . . . . . . . . 245 26. 0 136 98 9. 3 199.2 I , 021 . 40 . 28 47 

~L::::::::::: :: : ~~~ ~~:g ~~t ~~ u 1 m:~ Lm 1 :~ :~~ !~ 

E
1 

l A........... 262 25. 5 132 88 10. 0 191. 8 863 . 41 . 33 ~.. 
. . . . . . . . . . 261 26. 0 H2 99 9. 1 239. 9 1, 322 . 46 . 30 6 
vcroge . .. --253 -27~-rn~----gJ --9-.-o-1250. 0 ~21--.-4-4-~--.-3-2- 7 

O PPRESSED GUOW't'H. 

r-;...............·I 
I 

38 . . . . . . . . . . . . . . . . 
39... ....... .. . . . . 
40................

L A.ve>·age ... l 

259 
;~o 
..o8 
261 

259 · 

19. 0 
23. u 
20.5 
16 5 

20.0 

I 132 94 11. 6 138. 8 ·, 683 I 0. 53 I 0. 29 ~ 
1~7 9u 11. 1 189. 6 9~7 . 48 . 30 43 I 
1".) I 109 13.0 130 9 ' 5oS . 46 . 11 35 
120 82 13 7 89 6 339 I .50 . 31 81 

--~~~ -95\ ~.3~ -1no-642--.-4-9-~~ --~ 

~0~33-~o. 2~--10 
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146 THE WHITE PINE. 

TABLE VI.-Acre yields nf White Pine a11d measuremeuf.9 of sample trees-Continued. 

C .-PENNSYLYAN IA-Continued. 

(3) SITE h : Clearfield County. Sample area: 1 acre. 

[1,200 to 1,500 feet alJoyo sea lc ,·el.) 

Soil: Yellow clayey loam. of medium grain , with fine sl1ales, deep, fresh . well clt·ained, with 2 to 
3 inches mold on top, and surface cover of scanty lea--r es, Feru. lJogwood, and Blackberries; 
subs01l, laminated shale of ind~flnite depth. 

Forest condition• : H emlock (47 per cent) and "'bite Pine (30 per cent) with scatterin j! Beech and 
occalilional B1nck .Birch (hardwoods 23 per cent); undergrowth scanty, of you ng Beech with a 
few Black Birch aucl Basswood. 

Age of pine: 240 to 260 years. 
Densit\~ of crown COY~r : 0.5 

to O) ; in places openings. 

Number of trees: 78. 

" bE

J.\ um er 
of tree•. 

I 
1 
I 
1 
1 
1 
2 
2 
3 
4 

1 
l 
1 
I 

ACRE YIELD. 

White Pine. I' 	 Hemlock. ----,-B_e_e_ch_._~ 
Volume. ------,-,--  i I 

Diame ter -------- Number Dinmeter Kumber Diameter 
(h ast Height. Mer· ~(breast Height. (brea t Height.of trees. of trees.h:;i,J. Bole. chantable high). I high). 

timber. I 
Inches. 1--;.: ----, Inches. \--;:::lnclus . Feet. )0ubicf-et. Feet B. M . 

18 130 137 ti~" 	 1 3 to 6 16 16 to 10 30 to 40 
20 130 137 (i42 2 7 I
21 J:JO 137 642 	 2 8 

22 130 137 642 1 
 9 Black Birch.23 130 	 2 ll :380 I 2, 000 I 

16 

26 135 5U 2, 780 4 

24 130 	 l 

17 

28 135 570 3, 300 1 
 1 6 to 10IS \ 40so 1 10 to 14 J31 145 915 5, 850 	 2 19 to2032 145 I, 560 9. 200 	 3 100:!4 145 800 4, 800 	 3 21 

35 H5 2 2~
960 6. 40036 w; 	 3 u 
40 145 	 1 25 II, 022 6, GOO41 H5 	 4 26 


1 27 

3 28 

1 33 I 

23 trees: 55 trees : · 
Total cubic feet...... .... ........... 7. 269 Total cub ic feet ............................. . ... 11, 224 
Total feet 13. l\1 ..................... 43. 490 11 Total feet B. l\l ................ ......... ... ... .. 66, 900 

Average annual accretion: All species, 45 cubic feet. 
268 feet B. M. 

(4) SITE i: 	 J efferson County. Sample area: 1 acre. 

[1.500 to 1,800 feet above sea !eYe!.) 

Soil: Reddish·browu clayey loam, deep, freRh, well drained, with 2 to 3 inches mold on top ancl Age of pine: 230 to 240 years. 
n surface cover of aUunc1ant lea ,·es and gro und H emlock; s ubsoil , hminatccl shal e of indefi 

nite depth. Densit,.,. of crown Coler: 0.7; 


Forest conditions: liardwoods (71 per ceut)-mainl.Y lleech. White Oak, and Maple-mixed with in plncos 0.8. 
llemlock (22]Jer cent) and scattering White Pine (7 per cen t) on ridgo ; nnderg >owth, moder. 
ately dense, of very young Beech and some Maple. Number of trees: 155. 

~---- \\..,.. bite Pine. 

Num·f I~iter;?· . --"-o.,.l _ _.-- ~ Num· lu_mM_e
hero (l>reast He1ght. er · ber of 
trees. higl>). Bole. cbantahle trees. 

tm11Je1'. jj
1 1 -- 

--- Inche•. l Feet. lou. feet. Feet B. M 
1 12 90 30. 0 120 37 
1 17 99 I 70. 2 236 l4 
1 19 102 90. 3 386 17 
1 23 1~2 152. 3 656 1I 
1 24! 126 1a. 9 820 1 

1 30~ 136 1 300. o 1, 682 

ACRE YIELD. 

Beech. -----,--lll_a_p_e_.~----~'~----~ lo_ckR.l H_e_m_

Diameter I Num- Diameter I Num
(breast !Height. Iher or (breast Hei"ht her of 

~ 

high). tree~. high). treeA. 
fi 

--- I11clies. I Feet. ~~---Inches. Feet. 

5 6 to 10 r , I 5 l 3to 636 toto 106 \} 40 I 9 10to14 J ~~ 15 Gto10 60to 

I 110 to 14 2 14 to 18 liO 4 10 tol4 toGO18 to 2! 3 1s to u 1 ~ ~n~ ~~ 8o 

I 100 

Diameter 
(breast H eight
hi gh). 

IncheB. -;:e---:l 

I 	 3 over 30 IWhitoOak. Ches tnu t.1 3 1 ~ 140 27H. 2 I . 425 11 

1 35~ 140 401. 2 2. 605 I[ 20 

1 4•) 138 487. 1 3, 056 

2 37 147 . 949. 4 5, 755 4 14 to 18 )}7 18 to 24 RO 2 6 to13to j{ 306 2! to 30 I 	 li1 1 I

i====="'======='====l
1	 144
__ l cub i __ . . ·____ 93 --____cubic feet....... ........ .. ... .. ...... ............... · .. · .. 


1
_t_~_f_~~-~.____ c e_e_t__ ~2~,·--3~-~~- \:re~=~ 	 5, 526_ f 74 o	 .. .. ITotal feet B . .M . .. . ....... ..
L-
Average annual accretion: White Pine. 12 cnbic feet. 

71 l'eet B.M. 
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TABLl' YI.-.dcre yields of White I'ine and measureme11ts of sample trees-Continued. 

C .-PENNSYLVAXIA-Continnecl. 
MEASUREMENTS OF SAMPLE TREES. 

DOl\UNANT GROWTH . 

I 
 Volume. 
 I ILumber
product 

Rntio of under 
1 Jength pre~entII . I t t Ring• FactorDiameter of crown practiceb~~: 0 / per inch ofAge. (breast Height.Tree number. ' on Mer- to total (per centshape.high). Tree. chan tablecrown. \ stump. height ofI u<ed ofl tim her. tree. totnl 

volume

I 
 of stem}.

I 

l--------l ·-r:-e-ar-e-.1 Inches. ~--;::;-- -;:- Oubicjeet. Feet B. M.l ----~----
1. .. . . . . .. . . . . . . . . 228 30.5 136 80 5. 6 300. 0 l , 682 0. 43 0. 41 47 
2 .. _.... ___ .. ..... 239 40. o 138 ~o 5. 6 I487 1 3, 056 . 40 .42 52 
3................. 234 1 37 0 H6 72 5.4 482.8 2, 626 I 44 .51 45 
4............... .. 
 240 31. 5 140 86 U. 6 ~78. 2 l , 425 . 37 . 39 425 239 no H8 96 · 6. 1 466. 6 3, 129 I =l!j'G. 42 .35
6 .: ~~~-:~ :: ::::::. 239 35.5 140 so u.1 401.2 j 2,605 1 .42 .43 ! 54 

___Average ... -236f35:0-"1411-82j-u4o3:0 -2:42QI-~I-~I-4911 

OPPRESSED GROWTH. 

~......... ...... . 235 122 I 1 I I o. 43 I o. 2n 35 I
23. o 86 9. 3 152. 3 656
I 8... ......... ... .. _23~~~--126 --~--82..__:~~--8~---~---~--~1
L A,·erage ...l 236 I 23.5 I 124 -~ _9.0 1 163.0 I 738 I .42 I .28 I 35 I 


SUPPRESSED GROWTH . 

386In . .. . . . ... .. .. .I}230 to{I 19 I 102 50 ( 1) I 90. 3. 0.44 0.51I I ~ 
236 . 44 .19 28I 1o:: .............'I 240 17 80 70. 2
I 99 (I) ------1A ''erage ... -:-:-:-:-:-:-:-: --i8~--10i) --65=-~=~-so:O 311 . 44 .35 31 .I IL 1 

(5} SITE k: .Jefl'ersou Conn t.r. 

[1,500 to 1,600 feet abo,-e sea le"el. ] 

Soil: Reddish-brown clayey loam, deep, fresh, and drained b_v Windfall Run. 
PoreBt conditions: \Vhite J>ine, witU Hemlock and occasioonl barclwoodsi Hemlock comparatively


small, acting as an underwood, gh-ing amp1f'. shade to the stems of the \\~hite Pine. 


MEASUREMENTS 'OF SAMPLE TREES. 

• \olume. Lumber 
product 

Ratio of tmtlor 
length presentlleight 0 

I Rings Far· torDiameter 
\ per inch'l'ree nurn ber. Ag:o. (bt·cast Height. bas<' o ~Ier- ol' ., ""w. ,w ··"~ I1 to total (per cernf I onhigh). Tree. sbapo.Cl'O\V I chan table l1eight of used or'· stump. 

I 
tim bar. tree. totalI volume 

-~----

rears. I Inches. Feet. Feet 
11 ... .. ...... . .. .. 247 
 32. 5 146 96 
12............ . . .. 211 
 33. 0 176 90 
n .............. .. 238 
 32. 5 142 6 
14.............. .. ~:w 
 32.5 !58 96 

2:18 34. 0 148 96~L:::::::::::::. I 2H 30. 0 143 96 
17.............. .. 233 
 31. 0 145 90 
18............... . 227 
 29. 5 142 88 

32.0 153 10019 ............... . 1 312 

20............... . 236 
 35. 0 158 ll2 
21. .............. . 240 
 34.5 152 90 

or stem). 

I 
...Yo. Oubic.feet Feet B.JI. 

398. 0 ~. 22 1 0.47 0. 34 466. 3 
'i. 3 499 ~ 3. 003 . 4~ . 49 50 

2. 05~6. 2 359. 7 . 4-1 . 3~ I 48 
:186. :J I 2, 2448. 2 . 42 . 40 48 

u. 2 382.4 2. 236 . 41 I . 35 49 
32:1. 2 1, 832 . 46 . 338. 0 47 
an. -1 2, 4646. 5 .42 . 38 63 

6. 6 255.8 1, 39 1 . 38 . 38 45I33j. 57. 2 1, 985 . 39 . 34 46 
•185. :J . 46 . 296. 2 2, 795 48 

6. 2 396.8 2, 3 1~ . 45 .41 49 II22 ............... . 236 
 387. g32. 5 158 92 5. 8 2. 243 . 42 .4l 48III___ _e_ g_ _ __23 _-~ --- 1 - _6· 7 7_ _A" ra_ e_.. - _8_:_1_3_2. 5 -~ ~ 5_2.....:.~=~9-5_1_ __--'-1-3_8. 0_1_2_,2_3_1 --'-----·_3_____,_4 1__· 3_7_1 3 
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148 THE WHITE P INE. 

YIELD OF SECOND-GROWTH WHITE PINE, WIT H MEASUREMENTS OF YOUNG PINE 

T A KEN FOR ANALYSI S . 


Tbe yield of second-growth White Pine on selected sample areas in the States named is 
shown in the following notes and tabulations, which also give, for illustration, the number of trees, 
volume, and average annual accretion of pine, the soil, forest conditions, acre yields, and measure
ments of sample young pines taken for analysis: 

TAULE VII.-Acre 11ields of second-growth White Pine, 1cith measurements of young pine taken for cwalysis. 

A .-PENNSYLV AIDA: 

(1) 	 SITE c: Luzerne County. Sample area : 1 arre. 

[1,400 to 1,500 feet above sea l6,·el.] 

Half acre Ko. 1. 

Soil: Dark-brown loam~· sand, medium grain, with pebbles nud gravel, light, loose, deep, fresh , Age of pine: 60 to 80 years. 
drained by Benr Creek and anumber of other small streams, ~inches molfl on top, aud a sllr· 
face. cover of alJnudallt leaves ancl scanty fern. . 	 Density of crown cover: 0.5. 

Forest cnnclitions: White Pine, mixed with .Maple, Beech, llemlock, and scattering Yellow and 
White Birch, ·white ancl Red Oak, and occasional Black Cberr;~ , in a valley sloping towarcl 
southwest and bordere<l on all sides by hills over 300 feet abo"<e station; undergrowth moder
ately dense, of youllg IIemlock, Beech, :Maple, Birch.' 	 Xumher of trees: 216. 

HALF-ACRE YIELD. 

White Pine. 

T'olume. 

INomOO• !"'=""'' H eight. I Mer jof trees Ch;east . high). ]Jole. ( ban table 
timber. 

Inches . Feet. Cubicfeet. Feet B. Jll . 
6 11 

2 
2 50 

7 50 12 
2 50 19 

10 
8 
9 50 115 

4 60 
6 

10 50 
GO 126 

6 
11 

6012 150 
8 13 tiO 208 
8 14 60 2<0 
4 15 so li6 
4 16 80 184 
8 456 
2 

17 80 
18 80 135 

2i6 
6 
4 19 80 

20 80 

2 
 22 750 
2 • 23 80 

80 I} 
80 trees: 

Total oubiofeet ---·---·············· 2,918
Totalfeet.B. M...... , .: . ............ 14,006 


.Average annual accretion: White Pine, 41 Cllbic feet. 

'Intermixfd SpPcies: :llnple, 68; .Beech, 22; Hemlock, 18; Yellow nud \\bite Birch, 14; \\bite an<l Re<l Oak, 12; Cherry 2. 
Undergrowth: Young Hemlock, 280; Beech, 14U; Maple, 84; Birch, 12. 
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TABLES OJ<' MEASUREMENTS. 14!! 

TABLE VII.-..lcre yields of second-!JI"oll•lh White Pine, with meas11rements of young pine taken jo1· analysis-Continued. 

A .-PEl\"'NSYLVANIA-Continned. 
Half acre Ko. ~ -

Soil: Reddjsb-hrowu sautly loam , fine grain , medium loOse, deep, fresh, <lrained by BPar Creek, Age of pine: GO to 80 years.
2 to 3 inches molu on top, :mel surface coYer of abundant leaves; Laurel and few Fem. Density of crown cover: 0.5 to 

Forest conditions: 'Vhite ]-Jioo (15!) mixed with MaJ)le, scattering- Beech, llemlock , :uul occu. 0.8. 
sional Spruce, on uneven grouucl of a valley slopmg townrd northeast aud bordert:d on all 
sides by hill• over 300 feet aiJoYo station; undergrowth, moderately dense, of young Hem
lock, Beech, Maple, an(l a few young Spruce. 1 N"umhcr of trees: 232. 

HALF-ACRE YIELD. 

E 
 White Pine. 


----~~~-------V-o_l_u_n_Je-.----~ 

Diameter --------1 
· ~ut';.'!,~': (breast H eight. I Mer-

high). Bole. chantabl" 
timber. I1 - ---·---  ----:--

1. 

Inches Feel Oubicjeet FeetB M 
14 3 to 6 '40 ········· · 

2 6 50 11I4 7 5C 24 
12 8 50 114 
10 9 50 115 
H JO 50 210 
10 11 GO 210 
8 12 I 60 200 

12 )3 GO 312 
1U 14 61) 480 

4 
I 

15 
I 

80 176 
4 1G I 80 184 

H 17 80 798 
8 

I 19 80 5:;2 
6 20 80 

6 21 
 80 
4 I u 

22 
I 80 

80 1, 650 

2 25 80 iI 4 

154 trees: 
'l 'otal cubio feet . . .... 5, 036 
Total feet B. M . ....... :::::::::::::: 24, 17~ 

..A.veraue ann·ual accretion: 'Vhite riue, 72 cnbic feet. 

:;)lEASUltEMENTS OF SAMPLE YOUN"G PINE TltEES. 

Forest conditions, Ridge land <lenselr co,·ered with young hard woods-mainly White Oak an<l 
R ed Oak, among "·bich White Pine is scattered. 

n· t ~ In ·htt l llingsmme er . mg . o per inch 
Age.Tree number. (breast I llmgbO. base ol on l\Ier· shaJJC.high). crown. stump. Tree. chantahle 

I 
I-----  ------I___ ______ 

Yearl. / Inches . I Feet. Feel. No. Oubicjeet. IFeetB.J.l . 
1..... . ........... 
 1~3 29. 0 84 34 3. 5 140. G G27 0. 16 
2 ..••............. 132 20.0 81 20 5.7I 
 78.1 369 .44 
3 ..••••.. ····-·· .. 134 22.0 81 16 5. 7I 
 81.ti 369 . 38I 
4 ..•..~~~~~~~::: j~~~~~~-~----:~,-+.;--·~~-~~-+--:~~ 

~~~~':!i~r J
Ratio of under 

F Ien gth }Jresen t 
a~]or of crown practice I 

to total (per cent 
height of used of 

timber. tree. total 
volume 

_or_s_te_m_). I 

0. 60 37 

\olume. 

I .75 a39 
. 80 __.:.!LI 

' 

a Oppressed for the last forty years. 

'Intermixed species, Mnple, 3G; H emlock, 1G; Beech. 18 ; Spruce, 8. 
Undergrowth: Young Hemlock, 200; Beech, 6G; Maple, 24. 
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TABLE VII.-.dcre yields of seconcl-(J1'01Vth White Pine, with measnremeniB of young pine taken for analysis-Continued. 

A .-PENNSYLVANIA-Continued. 

Soil: Reddish· br own sandy loalll, medium loose, fresh, deep , and well drained, with surface cover 
of abundant leaves . 

Fore•t conditions: Hard1\'oods-mainly Beech. Oak, Maple. Cllestnut, and Birch-mixed witll 
Wbite Pme, Pitcll Pine, H emlock. nml occasional Spmce. 

MEASUREMENTS OF SAMPLE YOUNG PINE TREES. 

Diameter 
Treo number. Age. (breast lleigbt . 

high). 

I------------·---- ____ 

Years. [ i nches. Feet. 
1. ...... ... . .... .. 163 29 116 

1. ..... --...... .. . 
2.. ..... .. .. .. .. .. 

98 
96 / 

25. 0 
20. o I 84 

73 32 4. 3 76. 1 a6o . 48 . 56 

C
........ .. 
 92 31. 0 97 32 2. 5 210. 0 976I I . 41 . 67 

........... 
 97 19.5 76 26 4.a 67.0 363 .42 .66 

Average ... J-96f24:01-82[--3-0---~:-5 1----u8:0[--557[--.4:J~--.63 

Soil: Fresh sand, well drained. 
ForeBt conditions: A. young White Pine grove mixed with mature Spruce, Hemlock, and scatter

ing bard woods. 

I Toh1me. 

I I
III Ratio of. 

Diameter H eight to R.t':'gs Factor length 
Tree number. A (breast Illelrrht j lJ•tse of pel mch Mer· of of crown 

ge. high) " . c~own on Tree. Icbnntable shape. to total 

1-------- Tears. ,~ 'mM•. ~~~ "~' I""'"'"' ,::~~·~ ---- bet~~~~-

DO:HI::'iA~T GROWTH. 

___v_o_l_u_m_c_.__, 
1 

Ratio ofIRings length Height to Factor per incb of crownbase or Mer. of on to totalKhape.crown. Tree. cbnntnblestump. height oftimber. tree. 

1 
____1________ ________[____ 

Fl'et. No. C"biojeet .IFeetB. JI. 
50 s. o 191.4 9n 0.36 0. 57 

32 3. 5 121. 2 530 . 4 2 . 62 

(2) StTE e: Clinton County. 

(1,500 to 1,600 feet :tbo\'e sea level.] 

Soil: Loamy sand with rocks on face of slope, the browu.yellowish coarse grain full of shales, 
surface cover of 2 to 3 inches mold and abundant l eaves. 

Fore.•t conditions: Brush of very young 'Vbite. Red , an<l Chestnut Oak, with scattering White 
Pine ( 14). and occas ional Chestnu t Oak (6). Jack Pine (3), and Norway Pine (2), ou It steep bill 
300 feet abo,'Te station, fac iug south i uuclergrowth, dense, of young hard woods of samo species 
as above. 

ACRE YIELD. 

E White P ine. ~ 

Number !Diameter ,___o_..,.l~~v lu
of trees . (breast Height. Mer· 

bJgb). Bole. cbantable 
1 timlJcr. 

Inches. Feet. Cubicjeet . Feet B.M. 
70 1 19 ......... . 

15 
10 

76 46 161 
19 ~4 66 37oI 

85 2i0 1, 24!) 
22 
24 

11 

87 I 99 1 
J 

43285 ~45 1, 449 
25 85 372 2. 004 
29 85 151 760 

~
14trees:
Total en bic feet.. . . .. . .. .. . . .. .. .. .. . I. 368 
'Iota! feet B. M ...................... 6 421 

Aver age annttal accretion: White Pine, 11 cubic feet. 
57 feot B. M. 

Lumber 
product 
under 

present 
practice 
(per cen t 
used of 

total 
volume 

of stern). 

40 

36 
40 I40 
45 

-40- ~ 

Lumber 
product 
under 

present 
practice

(per cent 

of o;!Jg;. 

1................. ,. 64 14. 5 54 18 4. 0 28.7 110 0. 46 0. 66 31 
2........ ...... ... .'>7 14. 5 58 20 2. 7 31. 4 144 . 47 • 66 38 
3...... .. ... .... .. 50 8. 5 50 20 4. 8 9. 5 43 . 48 . 60 36 
4 ... ............ .. 47 8.0 46 18 5. 0 ;. 3 ~2 .45 .61 37 
5........... .... .. 52 11. 0 50 ~0 3. 7 H 2 54 . 43 . 60 31 

t::::::::::::::: I 

8................. 1 

9........... .... .. 

~g 
54 
54 

1~: ~ 
8.0 

10.0 

~~ 
54 
5ti 

~~ 
18 
18 I 

~. ~ 
5. 7 
4. 3 

g. ; 
10. 1 
H. 7 

~~ 
34 
59 

I ::~ 
.53 
. 48 

:~~ 
.66 
. 68 

~~ 
~?7 

33 
.Average ... -;;- --iQ.5"' --;;---!!) ·--42~--16.0 --65~-~---~___3_3_ 

1 I 

Sample area: 1 acre. 

Ago of pine: 120 to 130 years 
Density of crown coYer: O.Z 

(scattered ). 

Number of trees: 25. 

http:J-96f24:01-82[--3-0---~:-51----u8:0[--557[--.4:J~--.63
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TABLE VII.-Ac1·e !lield3 of secoucl-growth 1VI•ile Pine, 11'ilh measuremeuls of !JOI1119 pine taken for anal!Jsis-Contiaued 

A.-PENNSYLVA ).I IA-Coutiu ued. 

MEASUREMENTS OF SAMPLE YOUNG PINE TREES. 

..l.ge. (breast 
1 high). 

Tree number. 

1---:--

I 
Diameter Heiaht to 

1. ............... . 

2 ............... .. 

3........ ... .... .. 

4 ....... ........ .. 

5............... .. 

6 ............... .. 

7 ............... .. 

8............... .. 

9................ . 

10...... ... . .... .. 

11. .............. . 

12 . . - .... ........ . 


A_"_e_ra_g_e_.__· · 

rears. Inches. 
125 21.0 
124 24.0 
124 22.0 
IJO 18.5 
122 19.5 
(1) 24.5 
120 21.0 
128 19.0 
127 19.5 
122 15.0 
125 17.0 
(I) 20 .5 

Height. 	 Ua~e of 
crown. 

--'- 
Feet . Feel.

178 40 
86 28 
87 34 
i9 30 
85 40I 
83 I 36 
89 38 
84 40 
88 40 
i6 ~6 

84 sr 
76 38 

1Ungs
periuch 

on 
stump. 

Volume. 
ILumber 

product 
Ratio of under 

length of p1·esent, Factor 
Mer of crown I pracuce I 

to torn! (per cent
Tree. chantablel shape. height of 	 used oftimber. 

-----,
.Yo. Cubicjeet . Feet B . .Jl. 

4. 8 ' Sll. 6 404 0. 47 
5.4 ]}5.8 ·183 .42 I 
5. 5 99.0 432 .43 
fi. 2 63. 9 2~0 . 43 
5. 9 79.7 364 .45 

(I) 124. 5 668 , 46 
5. 4 94 . 5 429 . 44 
6. 4 66. 2 370 . 40 
5. 7 92. I) 446 . 50 
7.1 46.2 161 .49 
6. 9 fil. 4 267 . 46 

(1) 78.0 293 . 45 

tree. total 
Yolume 

of stem) . 

0. 48 39 
. 67 34 
. 61 il6 
. 54 36 
. 53 il8 
.56 H 
. 57 37 
. 52 46 
. 54 40 

':~~ =i]~g
. 50 1 31 

1 _83~~-'~~~~~3~7~_,__-_-_-_-6~-~o~---8-4._o _4_5__:_~~- l
.____2_3...:1~~~-2--0~~~---_-	 ____ 1 · ---- ___- _-_-	 a_8_3__:___ s_s___. 37

(3) SITE g: 	 Clearfield County . 

(1,200 to 1,500 feet above sea le,•el.) 

Soil : Yellow cla:vey loam, medium grain, deep, fresh, well drained (three small streams cross tbe 
hollow in dilt'errnt directions), with 2 to 3 incbes mold on top, surface cover of leaYes, Fern, 
Ground Pine, \\Tintergr·een, Elder !Jerry, Blackberry, and Dop:wood; subsoil laminated Ahn le 
of indefinite depth.

Forest conditions: Young \Vbite Pi no intermixed with young hardwoods in hollow extending north 
und south, and bounded on tlle west by hill ovrr 2 feet n.boYe station: undergrowth dense, of 
,ery small and yarious bardwoods, mainly Black Bircb, :Uaple, and Beech, and few 'Vbite 
Birch auclllemlock.' 

ACRE YIELD. 

r--	 ~'''hitoPinc, 

------,--"1"-olu~/ 

X b Diameter 
.~_ 1111~ cr (breast
of t•ee•. bigb). 

__________,____ 
Inches. 

154 Under 3 
41 3 to 5 
54 6 to 10 
34 10 to 14 

Hto 18 

I Height. .ller- I 
Bole. 1chan table

!______________I tin1ber. 

Feet. Cubicjeet. FeetR. .J[.
U ! 

16 to 37 61.5 

40 to 47 4~2. 0
I 
42 to 50 612.0 

42.0 

Sample area: 1 acre. 

Age of pine: 25 to 35 years. 

Density of crown co,~er: 0.5 
to 0.6. 

Number of trees: (1) 

285 trees: 

Total culJic feet. .... . ................ 1,152 


Average annual accretion: \\'bite Pi no, 38 cubic feet. 

1 Intermixed species: "~bite Pioc,l31 + 154 small; _\speu, 12 + 54 small: Beech, 1+ 137 small; :Uaple, 6+254 small ; Oak, 5+ 12 small; White 
Ash, 3+21 small; Cucumber. 6+90 small: Black Cherry, 2+ 77 small; Black Uirch. 17+415 small; Hamamelis, 4 small ; Basswood, 6 small; 
Tulip, 13 small; Ironwood, 2 small ; Chestnut, 2 small; Willow, 10 small; llemlock, 50 smalL 

http:s_s___.37
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TABLl~ VII.-Acre yields of seco?!d-gl·owth White Piue, with rneas1wemeuts of yotmg pine txken for aualysis-Continued. 
A .-PENNSYLV A~HA-Continued. 

MEASURE~rE:>TS OF SAMPLE YOUNG PIXE TREES. 

DO:MINANT GROWTH. 

I I Ratio of 
n· . H . 1 t to ltmgs F t length6 1g 1IametCI I . • JH::r inch Yolnme ac or of crown 

Age. (hrenst He1gbt. hase ot ou of tree. of to total 
h1gh). crowu. stump. / shape. h.eigbt of 

---- ------------~~ 
rea?'i. Inches. --;::: Feet. Xo. Oubicjt . I 

10...... .. ...... . 33 13.5 43.8 11.0 1.6 2l.O 0.48 1 0.75
I 
17. .. .. .. .. .. .. ..I 36 14. 0 47. 0 14. 0 l. 9 20. 9 41 . 70 I................ I
35 12.5 40. 0 18.5 2.1 18.8 .45 .62 

.......... 34 13. 5 43. 0 12. 0 l. 9 18. 1 . 42 . 72 
1 

vcrage ... -34 ~:-4~---'46~~0--.1~ ---ui~,--. tll ·70 I 
1E

CODO:.Ul:-."XKT GUOWTH. 

~............ .. __I 32 I 11. 2 42. 5 1 19. 5 II 1. 7 12. 6 0. 45 0. 54 

15................ 31 9.5 4i.O 28.0 2 5 10.9 .47 .40 
 I 
16 . . .. .. .. .. .. . .. 34 8. 0 45. 0 28. 0 3. 1 7. 7 . 48 . 38 
7................. 34 8. o 41.8 22. 5 3. 5 6. 7 . 45 . 46I
Ja........... .. .. 34 7. 2 41.5 14.8 3 9 5 2 . 47 . M 


1L A,·erage ... -33~--8.8~-~~-22:()~-2.9~-B.G~--:46- ·~ 

OPPRESSED GROWTH. 

~ ...............J 31 I 6.0 39.8 I 25.0 3.8 4.0 I 0.51 I 0.~
I 8.. ............... 33 5. 2 3i. O 21.5 4.7 2 8 .55 ·~J 


,~ ....~,~~~-~~~::: 1-~1~+-~+-,~~+-~~,--:~,--:~ 
SUPPRESSED GROWTH. 

.......... 2i I 3.0 I 27.0 13 0 7.0 0.7 , 0. 53 i' J!D.51 


.. .. . .. . .. 30 3. 3 23. 5 9. 0 7. 9 . 7 . 44 . 61 

.......... 2i 3.1 27.8 14.0 7.4 .6 .47 .49 
1--------------------

I 
AYerage. .. 27 3.1 I 26.0 12.0 7.4 .7 1 .48 1 .54 I 

1. .. .. . .. .. .. .. . .. 22 1 3. o 16. o 16. o 4. 8 . 4 . 59 l. oo 
4................ . 1 24 2.5 24.0 7.0 5.9 .3 .41 .71 

L AYernge .. -1-:ial--2-.7-,2ii~J---"ll~~ --5-.3---. -.~-~--.50J~ 

(4) SITE j: Forest County. Sample area: 1 acre. 

[1,100 to 1,200 feet aboYe sea JeyeJ.] 

Soil: Yellowish-brown clayey loam, with shale•, deep, fresh, drained on sout.h by BeaYer Creek Age of pine: 40 to 50 years.
and on the west by Rwkory Creek, 3 to 4 b10bes mold on top, an<l surface cover of leaYes Density of crown coYer : 0.8 
and Fern; subsoil, lamina tea shale of indefinite dept]!. (in places thick and crowded, 

Forest conditions: Young 'Vhite Pine intermixed with bardw·oo<ls nud occasional Hemlock on and in other places open
slope facing southwest; undergrowth dense, of yery young Hemlock, Birch, Beech, some ings). 
Maple and .tronwood, and a few other hartlwoods.l ' Number of trees: (?). 

ACRE YIELD. 

White Pine. a 
Volume. 

Diameter 
Number (breast Height. I l\Ier-


I
of trees. high). Bole. 
 chautable 

------- ------- ------- -------1 timber. 
lnchei. Feet. I01tbicjeeL Feet B. M. 

144 ( 3 and }
\ uudor 20 to 40 53 

41 4 
49 5 46 }
H 6 M ~2 

23 7 46 
24 8 54 }
~8 9 54 839 
21 10 54 
12 1l 58 }

4 12 58 306 
1 13 58 
1 H 61 } •561 15 61 

383 t1·ees: 
'l'o~al cubic feet ...................... 1, 826 

Average annual accretion: Whito Pine, 40 cubic feet. 

'Intermixed BpecieB: White Pine, 239+144 small ; Hemlook, 78 + 248 small; l!eech, 50+160 small; Maple, 46+108 small; Oak (White and 
Red), 20+12 smnll; Ash, 16+9 small ; Black Birob, 73+70 small; Yellow Bireh, 59+ 189 small; Ironwood, 13+100 small ; Black Cherry, 
15+2 small; Hickory, 2; Cucumber, 2; Jun~berry, 50; few small Aspen, Butternut, and 'Vaterbeech. 

http:i'J!D.51
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153 TABLES OF MEASUREMENTS. 

TABLB VIT.-Licre yields of second-gl·owth White Pine, 1!'ilh mcasw·ementB of youu rJ pine taken for analysiB-Continued. 

A.-PEX:XSYLYANIA-Continued. 

MEASUREMENTS OF SXMPLE YOUNG PIXE TREES. 

DO)JIX.\ST GHOWTH. 

-:---1-- 

1Hei"ht to Ring•Diameter 
(ureast Ileight. l ha~e of Ipero~lChI Age. 
high). crown. stump. 

In ches . Feet. Feet . rears., 
60. 0 233................. J 46 1~. 0 


12................ 44 11. 5 
 58. 5 26 
2 ................. J4 12.5 
 55.0 J~ 

8.... ..... ........ 47 11.0 
 59.0 30 
16................ 47 Jl. 5 
 66.0 28 
9 ...... ... ........ 45 11. 0 
 58.5 28 
5................. 47 10.5 
 60.0 34 
6................. H 10. 0 
 59.0 :32 
21. ..... ....... ... 48 10. 5 
 58.0 ao 
19 ............ .... 47 11.0 
 55. 0 28 

. I IRatio of
F length

Vo1ume I actor of crown 
of tree. to. tot.1l.811~~6 

· ne;f,~~~ of1 

Xo. 
3. 5 
3. 4 
a. 4 
3. 3 
3 3 
2. 7 
3. 7 
3. 3 
3. 6 
3.1 

Cuhicjt. 
20.2 
20.0 
19.4 
18.7 
18. a 
17. 9 
17. 3 
16.4 
16.3 
15.4 

I 

0. 43 

. 47 

.41 

. 48 

. 45 

. 49 

. 48 

. 51 

.46 

. 4.2 

0. 62 
. 55 
. 67 
. 49 
. 50 
. 52 
.4:] 
. 46 
. 48 
. 49 

I 17 ....... 

CODQ)IINA:NT GUO WTH. 

-.. ....... 43 9. 5 56. 0 28 4. 1 13. 9 0. 50 50
]l·
. ...... ... 43 10.0 5~ 5 ao j 4.2 13.9 .48 I .43 
.......... 46 10.0 5:J 0 28 3.0 13.7 .47 .47 
.. .. .. .. .. 45 9. 5 58. o 30 4. o Ja 1 . 46 . 48 

- ..... . • . 44 9. 0 58. 0 32 3. 9 I 12 9 . 47 . 44 I 
4.......... ....... 45 9. 0 46. o 23 4 9 11. 4 . 46 . 59 

E
I 

26................ 45 8.5 50.0 :10 4.6 10 o I .51 .40 
.. .. .. .. .. . 43 I 8. 0 I 54. II 28 3. 7 I 9. 6 . 51 I .48 
.. .. .. . .. .. 4 7 8. 0 50. 0 20 5. 1 9. 2 . 53 . 60 
.. .... ..... 1 44 8. 0 56.0 36 5.1 8. 6 . H . 53 

Average . .. -44"~--9.-0-~-M.Q~-?s'l-~~-11.5~ 8-~--.4-9-1--.J-

OPPRESSED OHOWTH. 

0. 54 0 .~~ .............. .. 43 7. 5 48 2~ 5. 0 7. 9 

. 53 .3420...... .. . .. .... . 42 7. 0 40 ao 5. 0 6. 6 


5 .,25.............. .. 43 7. 5 46 30 6.1 
 . 43 . 35 I 

. 50 . 38 I22 .. .. .. . --·------ 43 5. 0 45 28 6. 9 3. 1 
23 .............. .. 4-l 5. 5 46 38 6. 8 3. 6 
 . 47 . 17 I 

1
j Average .. ·1-43' --o:-5-46--30 --5:8'~--5:4j--·49~-·.~ 

1
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154 T HE WHITE P INE. 


TABLE V II .- Acre yields of secontl-gron·th IThite Pine, with rneas1trcments of 1/0lWff pine taken for analysis-Continued. 


B.-MAI~E: 

(1) S ITE a: 	 York County. 

Soil: Gray or brown fine, loamy sand, deer, fre•h. 2 to 3 inches mold on top and leafy Blll'faco 
cover, and clay probably some feet below •urface. 

Forest conditionJI. 'Vhite Pme. "itb scattering Rerl Oak am\ White Oak and occasional Norway
Pine on a level; undergrowth, moderately dense, of small Hemlock and Beech and numerous 
small Maple and Oak. 

Classification: White Pine. 
Dominant .... ... .. ... .... . . . . . . . ... .. .... . ...... . ......... . ... ---  ....... per rent.. 
Codominant..... . ........................ . ...... . ... . . ... .....................do.... 

26 
40 

~EE~~!~~~~i.·:::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::: ::l~:::: l~ 

HALF MeRE YIELD. 

WhitePine. ~ 

I	N mber Diameter \"olu~~ 
" u (breast lleigbt. Mer- I
of trees. 1 high). Bolo. cl1~n table 

umber. 

----~ Inches. [~ Cubicfeet.FeetB.M. 
2 10 75 42 I
8 11 75 192 
8 ' 12 75 233 
4 12 85 120 
6 13 85 ~2~ I
4 14 75 154 
8 14 85 332 
8 15 85 38~ 

8 16 85 408 
8 17 85 528 

10 18 85 690 
18 19 85 1, 323 

2 20 85 152 
4 21 85 320 
6 22 85 534 
6 ~3 85 660 
2 ~4 95 250 
2 25 95 280 
4 26 95 560 

~iooo;o<oo•··· ·· · ··· ······ ····~ 
Average a11nual accretion: White Pine, 77 cubic feet. 
Current annual accretion: White Pine, 160 cubic feet. 

Tree number. 

7................. 

12....... ...... ..

3.. . .. . ........... 

17..... .. .... . .... 

18.. ... .......... 

23 ... ... .. . ...•... 

21.--- --- - - - - -. --. 
16........ . . .. .... 


9..... . .... .. .....
20........ .. . . ... . 


. I 
D1nmeter\

(breast Height.Age. 
high). 

Te~s·· In2~~~- . 
92 28. 0
08 25. 0 
92 25.5 
02 25.0 
97 22. 0 
97 20. 6 
90 22.5 

102 1 20. 0100 20.3 

I A.Yernge ... -96,-23.7 

MEASUREMENTS OF SAMPLE YOUNG PINE TREES. 

"lge class: 90 to 100 yenrs. 

DO::U1NA:-JT OUOW'l'}-1, 

Fef~o 
103
92 
91 
88 
98 

102 
91 

100103 

·--97

IRatio of
Rings I Factor o}e~',!;,t~nper iuch \olume of 

on 
stump. 

x~:u 
2.7
3.2 
3 0 
3.2 
3.8 
4. 1 
3.4 

4.14.3 

[ of tree. shape. 

. c'\W{t. --:-
161.0 .36
140.3 .46 
136.3 .42 
131.7 .44 
119.4 .46 
118. 1 . 35 
115.1 .46 

I 104.098.8 .47.41 

-35-13o.Q~1 
CODO:\IINANT GROW'l'H. 

to total 
height of 

tree. 

1--:-I 
1 .61

.48 

.56 , 

.46 

.49 

. 45 

Sample area: One-hal f acre. 


Age of pine: 9iJ to 100 years . 

Density of crown coYer: 0.5. 


Number of trees: 118. 

I 
Current annual ~:~~.;'ie 

accretion. accra
tion. 

1 

.-:.·~-~~~~~J .?~~/~--- 1 __?~--~~---

.......... ---- -----·1·--------· 


. ... ...... · .... ..... -- - ------· 
---------- ~ - -- -- - --- ---------·1 

. . .. . ............... ,... . ..... . 

- - ------ - - ------- - -- ---.- - --- 

.52·· ·· ··· · · · ' ---------- ' ·----- - -- · 

I . 43 -- --- ·-· ··----- - ·-- --- ---±3·.40 ' · -········ ' -- -- - ---- · ,- --- - ----· 

[ ----:5QI~~~-:-:--~:-:-:-: :~= 

1 _ _ J·T]4. ... . . . .... .. •. . . 101 20.5 95 3. 8 9~. a o. 43 o.4o ... . . . .. __I_ _ ___ ___ ·· ·-... . 
8.. -- - ---- -- - --- - - 98 19. 5 99 3. 8 88. 4 . 43 . 33 - -- ----- - . - - ... ---- ---.----- 
22------ --- - .. ---- 98 10. u 96 4. 1 84. 9 . 45 . 35 -- - - - - --- - -- .. --- - - . ---- --- -- 

!L~~~~~~~ ~ ~~~~~~ ii tn i~ n ~u 1 ji Jf ~~~ ~~ ~~~~: ~ ~~: ~~~~~~ ~~~~~ ~ ~J 
--- ---±8·---·1s . . .. .. ... .. .... . 99 11.2 87 4. 6 67.o I .49 .46 -- ---- ---- ---- --- 11 ... ... - -- - -- -- -. 89 17. 2 89 4. 0 60. 7 . 43 . 38 --- -- -- -- - ...... . - - ....... . -- 1 

Average . . . l--94-18.51--;nl--4:1174:51-~1--.411~~:== 
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155 'fABLES 0 F l\IEAS UREl\IENTS. 

'fABLE VII.-.Acre yieldB of BecotHl-[J?'OWth Whii6 Pine, I(Jith 1neasttrements of young ]Jine taken for analysis-Continued. 

B .-M.tUNE-Continued. 
MEASUREMENTS OF S-iMPLE YOUNG PINE TREES-Continued. 

OPPRE~SED GROWTH. 

\ I 	 1 Rat.io of 
D . te RinJ!S ~ollttlle ' Factor length
I Iame 	 r por iuch , of crown'rree number. Age. 	 (breast H eight. ou of tree. sh~~e. to total 

high). stump. height of
I Lreo.1 

Current annual 
accretion. 

Averageannual 
accre
tion. 

1--------I-T:-e_a_r_B-.1' Inc/,eB. ----;:::--~ Cubicjt. ---_- ---- Percent. Ou.jt. Cu. ft. 

25................ 
 100 	 15.0 93 5.4 55.5 0.<!8 0.27 ----------------------------- 1---------------- 100 	 15.0 90 6.5 55.3 .51 .36 ----------------------------- 
26________________ 99 14.0 no 6.o 4i.3 .40 .21 .......... --------- 

16---------------- 86 14.3 88 5.0 43.1 .42 .18 ----------------------------- 
24._______________ 97 13.5 1 81 5.8 37.3 

1 

.46 .20 -------- ..!-------- .. 
5.. _______________ 99 12.6 86 7.2 37.1 .50 .14 ----------------------------- 
13 __________ n 13.2 so 5. 2 35. o .48 .30 ____________________I ==-------.. 

-~~~~--~__6:2__ ~2.___·J_o____· ::__::.:..:..:..:_= 1~::.:..:..:..:_:..:..:..: 

Average... 96 I 13.7 I 86 j 6. 0 I 42.8 . 48 I .23 ~ ---- .. ---- ~ ------ ----~------ .. -

Age class: 50 to 60 years. 

00)1[~.\~T GROWTH. 

55 14.0 61 3. 2 a4. 2 0.52 o. 69 5. 4 l. 85 0.~~--------------- I60 14.7 69 :J. 3 39.8 .50 . 47 4. 0 l. 59 
60 17.0 61 3.1 42. 8 .44 . 64 4. 6 l. 97 . 71 
59 19. 1 65 2. 8 60. 7 . 47 . 69 4.4 2. 07 l. 03I I I I I I[ L.S. "~rro~,--;u---- -a.t--;;u---.48 --.62 --4~
~02--.751 1 1 1 1 1 

. 66 

(2) SITE c: 	 York Couuty. Sample area: 1 acre. 

01le-jow·th acre Xu. 1. 

Soil: Gray sand, sometimes brown or loamy, deep, freRh, with 3 inches Yegetable mol!l, and a Age of pine : 50 to 60 years . 
leafy snrfnce cover; subsoil claye,r. probably 4 or 5 fret brlow sul'J'Hce. Density of crown cover: 0 .7. 

Fore1t conditions: \Vhite Vine, with scatterin~ Hrmlock and occasional ~11ruce and :Fir, on a level Number of trees : 328. 
plain i undergrowth, scanty, of Hazel ancL young llemlork. t 

Classification: White Pine. 

Dominant...... ---- .. ---------- ............ ------ ............. _____ .......per cent.. 9 

Codominnut . ........................... ... .. __ .... ____ ...... ____ ... __ . ........ do.... 45 

Op]Jressed ---- ........................ ... __ ..... __ ........................ __ .. do.... 23 

Suppressed ------ . ..................... ......... . ________ ------ ... ___ ... ......do.... 23 


ONE-FOURTIT .ACRE YIELD. 

E 
 ·white Piur. 


\olnwe. 
Diameter aNnmber lleight.(breast I Uerof trees. high). Bole. cbantable 

timber. 
1 

--~--~--

Incher. Feel. Cubic.feet. Peet B .:JI. 
ij4 4-3 2U 

32 7 55 256 
60 45 :130 
84 

7 
55 840 

8 
8 I45 72 

36 
8 
9 55 414 

8 10 65 1H 
52 10 55 780 
8 14-1 

12 
ll ·-----·-·· 
12 65 306 

12 55 240 
4 

12 
65 116 

8 
13 
17 75 	 408 

328 trees: 

Total cubic feet............ . ......... 4,070 


Average annual accretion: White Pine, U cubic feet. 
Cwn·ent annual accretion: White Pine, 133 cubic feet. 

J Inte1'ntixed speciei: Young White Pine, 160 i l[emlock, 20 mature and 20 small. 
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TABLE VII.-A.cre yields of second-growth White Pine, with mea3u1·emen ts of yonng 11ine taken for analysis-Continued. 

B.-MAINE-Continued. 
MEASUHEMEYTS OF SAMPLE YOUNG PINE TREES. 

DOMll\ANT GROWTH. 

I IRatio of 
Diameter I Ri~g' Factor length

A (u_reast 1 H ei.,"ht. per 1nnch \ olnme f of crown 
ge. h b) 0 of tree. ~ t~ total811 1161g · stump. · height of 

tree. 

l-------+ ~ rs-: Incht.<. I-;.:-~~ Cubicjeet. ----- ~--.-a-
9................. 50. 14.5 64 2.8 33.1 0.45 0.55 

4....... .. . .. .. . .. 59 13. 3 GO 3. 8 26. 4 . 44 . 58 

8................. 55 12.8 6i 3.3 25.6 .45 .38 

3 ................. ' 50 u.s 58 3.5 20.1 .52 .41
.......... 
 59 10.2 65 I 4.4 · 22.0 .59 35 

..........1-~__n~__o_2____a~ __:_::_1___·~__·3_5_ 

Average ... ! 54 I 12. 3 62 I 3.6 I 24.7 .49 .44E 3

CODOMI~AXT GROWTH. 

:::::::::: - ~~ 1g:g ~~ !:~ ~u o:gg i:Jfl:!~ 
.. .. .. .. .. 51 8. 8 58 4. 6 13. 3 . 5-! . 38 
....... -.. 50 9. 4 5:1 4. 3 12. 3 . 46 ( !) 


I r:::::::::::::::: ~~ U ~~ U ig:~ ·-~~ :~g I 
k:::::::::::::::l ~~ u ' g~ g:~ iU :;~ :~~ I 

AYerage ... ~,--s:7 5_7- ~--4.7f12.1--.51~ .39 I 
I 1 

OPPRESSKD GROWTH . 

.......... 49 7. 7 53 
·-------- 52 7. 8 54 
·--····--· 49 8. 0 51 

48 7. 7 54 
I 25................ 50 7.4 58 

·---- ----· 

E
.......... 
 51 8.2 47 
.......... 50 7.4 1 54 

AYerage... -;o~--7.SI ___73-

5. 2 
5. 0 
5. 0 
5.1 
5. 6 
5.1 
5.6 

9. 6 0. 56 
u. 5 . 50 
9. 5 . 53 
9. 0 . 52I 

9. 0 . 50 
8. 9 .51 

0. 30 
. 26 
. 39 
.40 
. 33 
. 34 

8. 0 . 50 I . 30 I 
--·52----:-331~·--5~~--9:1'1 

SUPPRESSED GROWTH. 

U: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ il U ~~ (fi n °~ EI 
0

~ ~ 
15......... ....... 48 5.6 50 7.Q 4.3 .52 ! .20 I 

28.:.............. so 6 o an 8.0 3.7 .48 .56 
23...... .. .. .. .. .. 48 5. 3 46 7. G I 3. G . 47 . 26I iL::::---------- _J!_I52 5.0 48 8.3 3.4 .52 

~~-~r:,·~~::: :-~~~+-~--~ ~-:~~~--:~--:~~-~-::: 

http:o~--7.SI
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TABLE VII.-.Jcre yield~ of second-!]!'Oirth While Fine, with measurements of yonng pine taken for analysis-Continued. 

B . -7\IAIXE-Continned. 
One fourth ac>·e No. 2. 

Soil: Brown sand,t loam with little pebbles in it. deep, fresh, 3 inches black soil ancl mold on top, .A.gu of pine; 50 to 60 years. 
nod leafy surface co.,er; clay prpbably 8 to 12 inch~s below surfacl\. Density of crown cover; 0.8 

Forest conditionB: \Vhite Pine, with occasional X orway Pine, on a slope to north 5° to 100; Number of trees; 306. 
undergrowth scanty, of llemlock. Oak, and Fir. 

Olas•ification; White Pine. 

Dominant................. . .............. .................... . ........... percent.. 18 

Co!lominant .................................................................do.... 27 


~~&~~~:;~ci: :·. ·. ·.:·::.:·.·.: ·. ·.·.:::·.::·.::::::::::::::::·.:::::::·.::·.::: ·. ·.:::·.:::: ·. : ~~:::: ~t 

ONE-FOURTIT L\CRE YIELD. r= a
While Pine. 
---,-olumc. 

I Number IDiameter . I
of trees 

I · 

4 
28 
20 
20 
84 
24 
36 
3~ 

8 
40 

4 
16 
24 
8 

16 
4 

12 
8 
4 
4 

(breast I lletgltt. Mer· 
lllgh). 

inches. 
6 
6 
7 
7 
8 
8 
~ 

10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
16 
17 

F ed . 
05 
55 
65 
55 
65 
55 
65 
05 
75 
65 
75 
65 
75 
05 
75 
65 
75 
65 
75 
75 

Bole. chantable 
timber. 

Oubicjeet. FeetB.JI. 
28 


168 

100 

160 


1, 008 
2~0 

522 

576 


! 108 
880 
100 
40 
006 
232 
552 
1~2 

462 
292 
18! 
20! 

~
=I396 trees; 
TotJI cubic feet. ..................... 7, 202 


Average anntutl accretion: \Vhite Pine, 131 cubic feet. 

One-half acre No. 3. 

Soil: Brown sand, deep. fresh, anclleafy surface cover; clay probably 4 to 6 feet below surface. Age of pine: 50 to 60 years.
Forest conditions: " ' h1te Piuo intermixt•(l with Norway Pine and occasional Sprucl~ and Fir, on Density of crown cover; 0.8. 

a slope to north ; undergrowth scanty, of small and few llemlock, l'ir, and Spruce. Number of trees; 314. 
Olassijication: W'hite Pine. 


Dominant ................................................................. percent.. 8 

l'odominant...................................................... . ...........do.... 36 

Oppressed ................................................................... do.... 30 

Suppressed ................ . ............. ....... ... ............. ............. .do.... 26 


HALF-•\.CRE YIELD. 

Whito Pine. Tolurne. I 

Xumber Diameter 1----:-~---
of trees (b~east lleigbt. 11er·E l 


1 • h1gb). Bole. c~:~~~~e 

----, Inches. --;:;:-- Cubicjeet. Feet B. M. 
U 7 U U2 
48 7 55 384 
60 8 65 720 
~G 8 55 260 
H 0 65 638 
6 9 55 69 
4 10 75 82 

38 10 65 684 
10 11 75 250 
28 11 65 616 • 
4 12 75 116 

14 12 65 357 
4 13 75 DR 
6 13 65 174 

14 75 77 
2 

314trees: 

1 15 _ 65 n 

=i 
Total cub1c feet ......... . ...... . ...~ 


Average annual accretion: White Pine, 87 cubic feet. 

http:FeetB.JI
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TABLE VII.-.Acre yields of second-growth White Pine, tt•ith measrwements of young pine taken jm· analysis-Continued. 

B.-MATh"'E-Cont inued. , 
MEASUREMENTS OF SAMPLE YOUNG PlNE T REES. 

DOMINA~T GUOWTH. 

Ratio of 
Rings lengthDiameter Factorper iucb Volume of crownA:;e. I (breast Height. ofTree number. of tree. to totalhigh). on shape.stump. height of 

tree. 
1------------i------------------1-- 

Years. ,l Inches. Feet. Xo. Ov.ft. 
7. . .. .. ......................... . .. ... 89 21. 8 80 a. 7 89. 3 
 o. 40 o. 42 
8•..•..••...•...•••• . .. . .• . . .. . ....•.. 85 19.0 85 4.0 76.5 .43 .50 
5-------- --- -·- ---------- -- · ··-------- 92 17. 3 87 4.4 69.5 .48 .52 
13----·---- -- ·----- --- --- - ----------- - 92 19.3 79 •. 2 69.3 . 42 .47 
2-- -- ·- --- - -- - ---- -·------ ------ ------ 82 18.8 80 3.8 08.0 .4:! .39 
10--- ---------------····--·---------- - 82 17.7 85 4.4 67.4 . 46 .41 
14.... -- --- -- --- -- -------- --------- --- 96 18.5 75 4.4 66.0 . 42 .46 
11..... - ... - ----·-·- --- --------------- 91 17.2 85 4. 5 06.4 . 49 . 48 
15 ..... -- -- -- ------------------------- 91 17.2 82 4. 4 63.7 . 49 . 45 

Average .. . .. ...... --.-- -- ---- -sg-~-18.6~'--83--4--2-~~--.45~--:46 

9 . .. -- --- - ------ --- --- ---· --- ----- --- - 89 I 2t.o 85 3. 3 12~.5 .45 .54 

SCPPRESSED GROWTJl. 

r; ________ __________ __________________, 100 I 12.6 8.0 I 24.9 I 0. 50 I 0.~57 

I 1.------------------ --------------- : .. ~~~--~--8~ --~---~---~~ 

j A.verage.... . ........... .... .. 95 I 11.3 63 8.3 I 22.5 I .51 J .46 \ 

PENOBSCOT COUN1'Y. 

Ratio of 
len l!'th AYerageFnctorDiamete.l . IVolume of crown Current annual annualAge. ofTree number. (b~·east lle1gbt. of tree to total accretion. acere.high). . shnpe. height of tion. 

1--------1------___I___ _t_r_ee_-- 1---~-------

Years. , I nches. Feet. I Ou.ft. Per cent. Ou.jt . O~t.ft. 
9.... ......... .. ..
1.----···-·· --- --

66 
77 

12.5 
16.0 

70 
62 

31.83 
34.55 

0.49 
. 39 

0.40 
.69 

2.8 
3.3 

0.89 
1.1 4 

0.48 
.44 

7.... .... ...... ... 73 12.7 80 35.51 .52 .45 3.7 1.31 .48 
10.... . .......... . 74 13.0 80 36.00 . 48 .40 3.1 1.12 .48 
6.. -- -- ---  - -- -- - 70 13.0 77 35.15 .ao .52 3.0 1. 05 .5o 
8---------------  - 69 13. 2 82 38.49 .51 .35 3.6 1.38 .55 
3.. . . . . . ..... . .. . . 73 13.5 83 40.43 .49 .32 2.1 .85 .55 
5................. 
1.----- ------ --

75 
70 

i4.7 
15.7 

83 
81 

43.20 
42.34 

.45 

.40 
. 35 
.43 

2.5 
3.0 

l.OR 
1.51 

.57 

.60 
4.. ........ .. ..... 
2............... .. 

73 
79 

14,0 
17. 0 

82 
74 

45.10 
51.H 

.47 

.43 
. 39 
.43 

3.2 
2.0 I 1.44 

1.02 
.61 
. G5 

3........... ... . .. 77 16.5 78 51.28 .44 .65 3. 8 1.95 .66 
2--- -- ---------  - 72 15.2 85 51.91 .48 .30 2.0 1. 04 . 72 

AYerage ... -731~~~---:;g~3QJ---40--.i.I--3:01--1-.21J---561 
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TABLE VII.-A.m·e yields of second-growth While Pine, with measu1·ements of young 11ine taken fo1' analyais-Continued. 

C.-MASSACHUSETTS: 

(1) SITE a: 	 Holl.>rook, Norfolk County. Sample area: 1 acre. 

Soil: 	Yellowish-brown sandy loam, slJallow, loose, dry, with 1 or 2 incl.>es mold on top ancl a mod· A.ge of pine: 35 to 38 years. 
erately leafy surface coY~r; subsoil, sane! wit!J stoues and gmvel. Deusity of crown cover: 0.6. 

F01·est conditions: White Pine on a slope (angle about 10°); unrlergrowth scanty, of Red Cedar 
with scattering Hemlock and White ancl Hed Oak. 1 N um l.>er of trees: 286, 

A.CRE YIELD. 

White Pine, 

[ Yolume.E, Diameter 1----,----1I
N~lmber (hreast Height. I Mer· 
of trees. high). Bole. ~hantable 

timber. 

Inches. Feet. Oubicfret. Feet B.M. 
169 8 60 1, 6UO 

5 10 60 80 
18 10 70 342 
24 11 70 o28 
23 12 70 598 
28 13 70 868 
1l 14 70 385 

7 15 70 2ao 
1 17 70 1 51 

286 trees: 
Total cn\Jic feet ...................... 4, 822 


Average llnn~talGccretion: 'l"hite Pine, 131 cubic feet. 

(2) SITE b: 	 Pembroke, Plymouth County. Sample area: 1 acre. 

Soil: Yellowish·brown sandy loam, medium grain, light, loose, fresh, " ·ith 2 to 3 inches mold on A.ge of pine: 50 to 55 years.
top and surface cover of abundant leaves. Densityofcrowncover: Thick 

ForeBt conditions: White Pine with scat teri ng Oak, :Maple, Gray Birch, and occasional Sassafras and quite even. 
and Hornbeam; undergrowth moderately dense of above species of hardwoods.' Number of trees: 339. 

A.CRE YIELD. 

White Pine, 

~ 
Diameter Number (breastof trees. high). 

Inches. 
226 8 
19 10 
18 10 
38 11 
22 12 
10 13 
2 14 
3 15 
1 16 

330 tree•: 
Total cubic feet ... _... --- .. . ........ 


Average annual acc}·etion: White Pine, 92 cubic feet. 

Hei):(bt. 

Feet. 
60 
60 
70 
70 
70 
70 
70 
70 
70 

Yolu 

I~IBole. 
el~~~~~:el 

----I 
Onbic.feet. FeetB.M. 

2, 260 

304 

342 

836 

572 

310 

70 


120 

45 

1 Intermixed •pecies: Red Cedar, 2 from 6 to 10 inches diameter and under M feet high; 8 from 3 to 6 inches diameter and under 40 feet 
high. Red Oak, 1 over 6 inches diameter and under 60 feet high; 1 o,·er 3 inches diameter an<l under 40 feet high. llemlock, 4 from 3 to 6 
inches diameter and under 40 feet hif,h, 'Vhite Oak, 3 from 3 to 6 in ches diameter and under 40 feet high. Young White Pine, S5. 

Undergrowth: Red Cedar, 29; \\bite Oak, 1 ; and llemlock , 3. 
'Intermixed species: Oak, 10 from 10 to U inches diameter and under 80 feet high; 1 over 6 inches diameter and over 60 feet high; 6 fJ'Olll 

6 to 10 inches diameter and unrler 60 feet high; 2 from 3 to 6 inches diameter unci over 40 feet high. Maple, 4 from 3 to 6 inches diameter ancl 
OYer <0 feet high; 8 from 3 to 6 inches diameter and under 40 feet hip;b. Gray .Birch , 1 over 6 inches diameter and over 60 feet high ; 6 from 
6 to JO inches diameter and nnder t<O feet high; 43 from Hto 6 inches oiameter ancl O'l'er 40 feet high. Young White Pine, 69, 

Undergrowth: Gray Birch, 21 ; Maple, 38; Hornbeam, 1, and Sassafras, 3. 
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TABLE VII.-.dcl'e yielrls of seconcl-[Jl'OWth. White Pine, Ieith meaBul'ements uf yonny pine taken fo1' aua7ysis-Continued . 

C.-MASSACIIUSETTS--Contin1tet1. 

(3) SITE c: Hanson, Plymouth County. Sample area: 1 acre . 
Soil: Yellowish loamy sand. medinm grain, porous, light. loose, deep, dry, and well drained, with Age of pine: 50 to 55 years.

about 2 inches mold on top anrl s urfare cover of abundant leayes; snbsoil, sand and gravel. Density of crown cover: ( 1) 
Forest conditions: Pure \Vhite Pine on le\·el plain, originally tmxed with hardwoods, but ten 

years ago ha rdwoods :mel dying pine cut out, leaving young oak• I to 2 feet high throughout 

Site; undergrowth of hardwoods.' N urn ber of trees: 310. 


A.CRE YIELD. 

E WbitePine. ~ 
.,------,~----,----V-o- llu~

Di Ameter 
Xnmher b t H . I t I " of trees. ( r eas e1g 1 • "u er· 

high). l:lole. chantahle 
, J timUer. 

--~------

I nche.<. Feet. !Cubic.feet. Feet TJ.il[. 
127 8 55 1, 143 

19 10 5:> 285 

21 10 70 399 

39 11 70 858 

31 12 70 800 

23 13 70 713 

22 14 70 770 


· 16 15 70 G40 

8 16 70 360 

2 17 70 102 

2 18 70 JJ2 


"' \,':'~! '""" 'OO'u u u n • "' Iu 

Average annttal accretion: Whit e Pine, 123 cubic feet. 

(4) SITEd: Weymouth, Norfolk County. Sample area: 1 acre. 

[180 feet ahoYe sea leyel.] 

Soil: Brown or yellow sanely loam , medium g rain , shallow, light, loose, dry, and well drained , A.ge of pine: 50 years.
with 1 or 2 inch Ps mold on top and surface cover of abundant leaves: subsoil, ,f!'ravel and stone. Density of crowu coYer: ( 1; 

Forest conditions: 'Vhite Pine, w"ith scattering Hec1 Oak and occasional .Maple :mel Hornbeam on 
somewhat hilly site; undergrowth <lense, of White Oak, J{ ed Oak, Gray llirch, and Black 
Birch.' ~umuer of trees: 295.. 

A.CRE YIELD. 

Diametrr 
J Nnmber (breast Height. 

Volume. 

I :Uer- Iof trees. high). Bole. cha ntahle 
timber.I 

--~----

FeetB.j][.lncheB. Feet. rCubic feet. I174 8 00 1, 740 

36 
 IU G5 612 

26 
 11 70 572 

21 
 12 70 54G 
16 13 70 496 

10 
 14 70 350 

4 15 70 160 
~ 16 Ja5 
1 

70 
17 70 51 

~ 19 70 183 
1 21 70 78 

295 tre~': 
Total cubic feet- .... _....... _.•. _... _ 4, 923 


Average annual acc1'etion: White Pine, 98 cnbic feet. 

1 Undergrowth: Hemlock, 7; 'Maple, l ; R eel Cedar, 1; Black Birch, 4; Cherry, 4; Poplar, 1; White Oak, 1, with 11umerons small oaks. 
'IntPrntixed species: White Oak, 5 from 3 to 6 inches diameter anrl 0\-er 40 feet high; 16 from 3 to 6 inches diameter ami under 40 feet high. 

Gray Birch, 8 from 3 to 6 inches diameter all(] OYer 40 teet high; 7 from 3 to 0 inches diameter and under 40 feet hig h. Red Oak, 2 from 10 to 
14 inches diameter and under 80 fee t high; 20 from 6 to 10 inches diameter anrlnnder60 feet high; 12 from 3 to 0 inches diameter anrl over 40 
feet high; 23 from 3 to 6 inches diameter and under 40 feet high. Cherry, 1 over 3 inches diameter an<! under 40 feet high. l:llack Birch, 2 
from 3 to 6 inches diameter an<l under 40 feet hi!ll1. Red Cedar, 1 O\'er 3 inches diameter ancl under 40 feet high. Maple, 1 over 3 inches 
diamett·r aucl 0\'er 40 feet high. Young White Pme, 47. 

Unde1·g!·owth: White Oak, 35, and numerous small ones; Cherry, 2; R ed Cedar, 1; Red Oak, 4; Black Birch, 19, ancl numerous small ones; 
HePllock, 1; Gray Birch, 2; Hornbeam, 1. 
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TABLE VII.-.Acre yields of RCCQ11ll-growth White Pine, with measn1·emenls of !JOltng pine taken jo1· analysis-Continued. 

C .- MASSACHUSETTS-Continued. 

(5) SITE e : Bridgewater, Plymouth County. Sample area: 1 acre. 

[100 feet above sea level.] 

Soil: Dark-brown loamy sand, medium grain, lig ht, loose, shallow, fresh, with about 2 inches mold Age of pine: 45 years. 
on top, and surface cover of abundant leaves; subsoil, yellow fine sand. Density of crown cover : ( 1) 

Fore•t conditions: Cultivated 'Vhite Pine, with occasional Gray Birch, on level plain; undergrowth 
of scattering Oak an<l M~tple. Number of trees: 374.1 

ACRE YIELD. 

E White Pine. 

VoluaDiameter Number (breast lleight. Mer·of trees. high ). Bole. chantable 
timber. 

O«bicjeet. Feet B. j)[, 
240 

Inches. Feet. 
55 2,160 

1 
8 

55 15 
42 

10 
67~6010 

60 41A 
27 
22 11 

12 60 621 
15 60 390 
13 

13 
429 

6 
14 65 
15 65 222 

2 16 84 
4 

65 
204 

2 
17 70 

70 11218 

374 trees: 

Total cubic feet.......... ..... .. .• .. 


.Average annual accretion: 'Vhite Pine, 118 cubic foet. 

Bridgewater, Plymouth County. 

[100 feet above sea level.] 

Soil: Li~tht·brown sandy loam, me<lium grain, shallow, li ght, loose, dry, well drained, with about 
2 inches mold on top, and surface cover of abundant leaves; subsoil, gravel of all sizes. 

Forest conditionl: Cultivated ·white Pine, intermixed with young hardwoods and Pitch Pine. 
(Pine seedlings from woods, 1 to 2 feet high, set in furrows at 6 or 8 feet each way.)' 

ACRE YIELD. 

(6) SITEj: Sample area: 1 acre. 

Age of pine: 25 years. 
Density of crown cover: (I). 

N urn ber of trees: 560. 

E 
 WhitePine. 


Volume. 
DiameterNumber (breast I Height.I 
 Mer·
of trees. 
 high). Bole. chantable 

timber. 
----I--- 

Inches. Feet. Oubicjeet. FeetB.M. 
3 20115 ------···· ......... . 
184 303 to 6 

211 6 to 8 30 1, 055 
4i 8 to 10 30 423 
1 10 35 11 
2 14 35 46 

560 trees: 
Total cubic feet .......... ......... .. 1,536 

Average annual accTetion: '"'lbite Pine1 61 cubic feet. 

'Intermixed species : Gray Birch, 4 from 6 to 10 inches diameter aml under 60 feet l1igh; 7 from 3 to 6 inches diameter and over40 feet high.
Undergrowth: " 'hite Oak, 23; Maple, 3. 
' Inte>·mixed species: Gray Bircb, 13 from 3 to 6 inches diameter and under 30 feet hi~th. Pitch Pine, 1 over 8 inches diameter an<l under 

30 feet hil(h; 5 from 6 to 8 inches diameter and under 30 feet higlt; 28 from 3 to 6 inches diameter and under 30 feet high . Red Cedar, 1 over 3 
inches diam eter and under 30 feet high.

Unde>·grow tlt: Oak, 97; Gray Birch, 54; Pitch Pine, 16; Maple, 8; Cherry, 3; llickory, 1. 

20233-No. 22--11 
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TABLE VII.-.Acre yields of second growth White Pine, with nteasurements of young pine taken for analysis- Cont inued. 

C.-MASSACHUSETTS-Continued. 

(7) SITE g: Grafton, Middlesex County. Sample area: 1 acre. 

[500 feet above sea level.] 

Soil: Brown, nearly black, sandy lonm, medium grain, shallow, fresh, well drained, with 1 or 2 Age of pine: 40 years.
inches mold on top, and moderately leafy surface cover; subsoil, rook on ridge, yellowish Density of crown cover: 0.8 
sand on low ground. to 0.2 . 

FMest conditions: \Vhite Pine on hill; undergrowth, dense, ofMaplo an<l Oak and some Chestnut, N urn ber of trees: 323. 
Cherry, Gray Birch, and other hardwoods. ' 

ACRE YIELD. 

White Pine . 

\olnme. 
DinmeterNumber (breastof trees. high). 

Inches. 
176 8 

2 10 
43 10 
44 11 
23 12 
21 13 
8 14 
4 15 
2 18 

~~s: . 

H eight. 

Feet . 
60 
60 
70 
70 
70 
70 
70 
70 
70 

I Mer· 
Bole. chan table 

timber. 

Oubicfeet. 
FeetB.JJf. 

l, 760 

32 

8li 

968 

598 

651 

280 

160 

112 


=I 

~lcubic feet....................~ 


Average annual accretion: White Pin.,, 134 cubic feet. 

(8) SITE h: Worcester, Worcester County. Sample area: 1 acre. 

[About 600 feet above s ea level.] 

Soi!: Brown sandy loam, medium grain, deep. fresh, well drained, with about 1 inch mold on top Age of pine: 30 to 35 years.
and a moderately leafy surface cover; subsoil, drift gravl'l an<l stones. Densitr of crown cover: 0. 6 to 

Forest conditions: 'Vhite Pine, with scattering Gray Birch and occasional Poplar and Pitch Pine 0. 8 (Ill places 0. 2 and 0. 4). 
on a hill; undergrowth, scanty, of HemlocK.• Number of trees: 301. 

ACRE YIELD. 

E----.--WhHe_ e._ Pi_n-=1 
Number Volum:Jer.~~r':,':::) Height. 
of trees. high). Bole. chnntable 

timber. 

----~ Inches. 
193 8 
39 10 
34 11 
13 12 
12 13 
5 14 
3 15 
1 16 
1 17 

~ 
60 
70 
70 
70 
70 
70 
70 
70 
70 

Ottbicjee
l , 930 

741 
748 
338 
372 
175 
120 
45 
51 

t.FeetR .M. 

301 trees: 
Total culJic feet ...... ................ 4, 520 


Average annual accretion: 'Vhi te Pine, 141 cubic feet. 

'Intermixed specieB: Pitch Pine, 1 over 3 inches diameter and over 40 feet hi~tb; 1 over 6 inches diameter an<] under 60 feet hl~th; 1 over 
10 inches diameter and under 80 feet hi!(h. " ' bite Birch , 2 from 3 to 6 inches diameter and over 40 feet high. Gray Birch, 6 from3 to 6 
inches diameter aud under 40 feet high. Young White Pine, 35. 

Undergrowth (under 3 inches diameter and under 40 feet high}: Maple, 204 (mostly Striped Maple}; Oak, 133; Chestnut, 19; Cherry, 11; 
Gray Birch, 6; Thorn, 4; Hamamelis, 3; Hickory, 1 ; Hemlock, 1; Elm, 2. 

!Intermia;ed 'pecies: Pitch Pine, 3 from 6 to 10 inches diameter nml under 60 feet high. Populm grandidentata, 1 O'l'er 6 inches clinm
eter and under 60 feet high . Gray Birch, 6 from 6 to 10 inche& diameter ancl un•ler 60 feet high ; Rl from 3 to 6 inches diameter and o,·er 40 
feet hi~. Poplar, 2 from 6 to 10 inches diameter and under 60 feet high. Hemlock, 1 over 3 inches diameter and under40 feet high. Young 
\Vhite Yine, 90. 

Undergrowth: Oak, 53; Gray Birch, 1, and a few small Cherry, not counted. 
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TABLE VII.-Acre yields of second-g1·owth White Pine, with measu1·ements of young pine taken for analy3is-Continued. 

C.-MASSACHUSETTS-Continued. 

(9) SITE i: Northbridge, Worcester County. Sample area: 1 acre. 

[500 feet above sea level.] 

Soil: Yellow sandy loam, fine grain, deep, fresh. well drained, with about 4 inches mold on top, Age of pine: 35 years. 
and a moderately leafy surface coYer; subsoil, probably ledge rock. Density of crown cover: 0.8. 

ForeBt conditiO?>B: White Pine, with occasional Birch and Maple, on a hill ; undergrowth, moder- Number of trees: 413. 
ately dense, of Oak, Maple_and Chestnut. ' · 

ACRE YIELD. 

White Pine. 

Volu 
Uhtmeter aNumber (breast Height. MerIof trees. high). Bole. chantable 

timber. 

Oubic.feet. FeetB.M.Inches. Feet. 
50 
 2, 556 


53 

284 
 8 


70 
 1, 007 

36 


10 

70 
 792 


20 

lt 

70 
 520
12 

70 
 341 


7 

13
11 


245 

2 


14 
 70 

70 
 80
15 


413trees: =I 
Total cubic feet .....................~ 


1
 

.Avemge annual accretion: White Pine, 158 cubic feet. 

!10) SITEj: Brookfield, Worcester County. 

[800 to 900 feet above sea level.] 

Soil: Dark brown or black loam, fine grain, light, deep, fresh, well drained, with about 2 inches 
mold on top and a moderately l eafy surface cover; subsoil, rock not far below surface. 

ForeBt conditions: White Pine, with occasional Pitch Pine and hardwoods on north slope of uneven 
land ; undergrowth dense, of various hardwoods, with Oak and Chestnut predominating.• 

ACRE YIELD. 

E 
 WhitePme. 


- I Yolume. 
N Diameter 1----,----- 1 

umber (breast Height. Mer-
of trees. high). Bole. chautahle 

timber. 

Inches. Feet. Oubic.feet. FeetB. M. 
55 
 1, 485 


43 

165 
 8 


g 55 
 516 

1 
 55 
 15 


33 

10 

10 
 60 
 528 


60
25 
 11 
 475 

14 
 12 
 60 
 322 

14 
 60 
 364 

7 


13 

65
l4 231 


15 
 65 
 37
1 


303 trees: 

Total cubic feet ...................... 3, 973 


Sample area: 1 acre. 

Age ?f pine: 35 to 40 years.
Dens1tyofcrown cover: 0.8. 
Number of trees: 303. 

Average annual acc1·etion: White Pine,l04 cubic feet. 

'Intennixed ~pecies: White Maple, 1 over 6 inches diameter and under 60 feet high ; 2 from 3 to 6 inches diameter an<! over 40 feet high. 
Maple, 2 from 10 to 14 inches diameter and under 80 feet high j 8 from 3 to 6 in ches diame~er and over 40 feet high j 1 over 3 inches diameter 
and under 40 feet high. Apple, 1 over 3 inches diameter and over 40 feet high. Yotmg \Vhite Pine, 77. 

Undergrowth: Oak, 152 (and numerous small trees); Chestnut, 52; Gray Birch, 1; Mapl e, 12 (and numerous small trees); White 1\faple, 3. 
2 Inte>·lnixed species: Pitch Pine, 2 from 10 to 14 inchea diameter and nuder 80 feet high; 5 from 6 to 10 inches cliameter aud under 60 feet 

high. Oak, 1 over 6 inche• diameter aud under 60 feet high; 1 over 3 inches diameter and over 40 feet high; 1 o,·er 3 inches diameter and 
under 40 feet high. Gray Birch, 21 from 3 to 6 inches diameter ancl over 40 feet high; 4 from 3 to 6 inches diameter an<l under 40 feet high. 
\Vbite Birch, 1 O\'er 3 inche• diameter and over 40 feet high. Maple, 1 over 6 inches diameter and nuder 60 feet high; 1 over 3 inches diame
ter and under 40 feet high. Chestnut, 1 over 10 inches diameter and under 80 feet high; 1 over 3 inches diameter and under 40 feet high. 
Poplar, 1 over 10 inches diameter and under 80 feet high. Yonn~ \Vhite Pine, 89 . 

Un<Urgrowth: Oak, 404; Chestnnt.188; Maple (Red anrl White) , 93; Black Birch, 27; Hemlock, 7; Ash, 30; Gray Birch, 32; Cherry (and 
numerous small trees), 1. Numerous small Poplars not counted. 
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TABLE VII.-Acre yields of second-growth White Pine, with measu1·ements of young pine taken for analysis-Continued. 

C.-MASSACHUSETTS-Continued. 

~ (11) SITE k: Charlton, Worcester County. Sample area: 1 acre. 

[About 800 feet above sea level.] 

Soil: Dark-brown sandy lo:tm, medium grain, loose, doep, fresh, well drained, with about 2 inches Age of pine: 48 years.
mold on top, and a moderately leafy surface cover; oubsoll, rock and sand. Density of crown cover: 0. 6. 

Forest conditions: White Pine, nearly pure, with 18 young trees on a bill ; undergrowth scanty, of 
Chestnut, Maple, Oak, and Cherry. ACRE YIELD. Number of trees: 446. 

WhitoPiue. 

I Volume. 
Number Diameter ~ -------,~----1 
of trees. (breast Height. Mer-

high). Bole. chautable 
timber. 

Inches. ~~~ Oubicfeet. FeetB. M. 
277 8 60 2, 770 


62 
 10 70 1,178 

50 ll 70 1, 100 


i~ ~~ ~~ I ~~~ 
9 14 70 315 
3 15 70 120 
3 16 70 135 

«6trees: =I 
Total cubic feet .....................~ 


.A"erage annual accretion: White Pine, 141 cubic feet. 

MEASUREMENTS 01!' SAMPLE YOUNG PINE TREES. 

SITE b. 

I Ratio of 

Tree number. Age. 
Diameter 
(breast 
high) .• 

Factor 
Height. Volume I ofof tree. shape. 

length
of crown 
to total 

height of 

Avera§e 
annua 
accre-
Lion. 

---  ---  -  ----- 
tree. 

---  --- 

!. ................ 
2................. 
3................. 

Average ... 

Tear1. 
52.0 
50.0 
48.0 
- 

50.0 

Inches. 
13.0 

9. 0 
9. 2 

~:41 

Feet. Ou.jt. 
71.5 31.7 0. 47 
60.0 13. 8 . 52 
62.5 15.6 .54 

-65.0 1-20:4-- 
. 51 

0.47 
. 22 
.36 

--- 
.35 

Ou. jt. 
0. 61 
. 28 
.32 

-- 
.40 

SITE C. 

~ ................ 54.0 11.3 1 59.0 ]9.7 0.48 0. 37 0 .~ 

5........ _.. .. .. .. 52. o 13. 8 71. 5 36. 3 . 49 . 42 . 70 
 I 
6.. .. . .. .. .. .. .. .. 50. 0 9. 5 64. 0 16. 3 . 52 . 28 . 33IL Average ... 52:<i"'"-ll.5\_ii5.1)_27,4_-:5Q ___3-6---~~ 

SITE e. 

~................ 39.0 I I , 1 I 0.~
8.R 52.0 8.8 0.45 0.40 

I 

8................ _ 39. o 9. 2 58. o 13. o . 49 •36 . 33 I 

9................. ~~~~-~-:=._, ____J_s___~-~ 


L 9.8 I I 14. 7 I I .42 IAverage ... 39.0 56.0 .47 -~ 

SITE i. 

~ ............... . 40.0 I 9.5 1 55.0 14.3 0. 53 1 0.42 0.36 I 

20................ 36. o 11. 2 53. o 18. 4 . 51 . 55 . 51 
 I 
21. .. .. .. .. .. .. .. . 33. 0 6. 5 51. 0 5. 7 . 57 . 37 . 20IL Average ... 36:-a- ~--n:<i"'" ~-5a:<i"'" ----r3:1--.M-~--- 45--.~ 

SlTEj. 

~---------·-- ----· 37. o 10.5 53.0 16.4 1 0.51 o.45 1 o.:l 
23................ :J9.0 9.3 55.0 13.8 .54 .44 .35 
I 
24.. .............. 39. 0 7. 0 52.0 7.9 .56 . 37 .20
IL Average .. . 38:-3 --8~~12~~--.M --.42~---~ 

SITEk. 

- ............. .. . 48.0 10.0 I 63.0 I 17.0 I 0.50 0.26 1 0.35 

6.... __ .... __ .... 48. o 12. 8 69. 5 33. o . 53 . 38 . 69 
7.......... .. .. .. 48. 0 9. 1 64. 0 16. 0 . 54 . 40 . 33
~ 

II 

L Average ... "48.o-io.6T65.5/-22.0 1-~-~~---:46j 
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TABLE VII.-Acre yield~ of second-growth TJThite Pine, with measm·entelllB of young pine taken for analysis-Continued. 

D.-1'\"'EW H AMPSIIIHE : 

(1) SITE l: Boscawen, Merrimack Cottnty. Sample area: 1 acre. 

[300 feet above sea level.] 

Soil: Dark· brown loamy sand, coarse grain, porous, loose, shallow, dr,r, well drained, with 1 inch .Age of J)ine : 40 years. 
mold on top and moderately leafy surface cover; subsoil, yellow sand. Density of crown co>er: (1) 

Forest conditions: White Pine, with scattering Red Pine on somewhat uneven land, which slopes 
east to tho Merrimack River and falls ofl' west to bordering run; undergrowth of few H em
lock and small Whi te Pine.' Number of trees: 1,077. 

ACRE YIELD. 

White Pine. 

Number Diameter 
of trees I (h;east. hJgb). 

----~ lncht•. 
150 
 Und.,r3 

619 
 3 to 6 

195 
 6 to 8 

65 
 8 to 10 

30 
 10 

7 
 11 

4 
 12 

5 
 13 

1 
 14 

1 
 16 


1,077 trees: 
Total cnbic feet. .. .. ..... ... .......... 2,832 


Average annual accretion: White Pine, 71 cubic feet. 

(2) S ITE m: Franklin, Merrimack County. 

(900 to 1,000 feet above sea le>el.] 

Soil: Brown sandy loam, medium grain, compact, moist, well drained, with 1 to 3 inches mold on 
top ancl moderately leafy sltl'face cover; suh~oil, rock. 

ForeBt conditions: White Pine intermixed with Maple and Birch, on a hill; undergrowth, moder
ately dense, of young Maple, Birch, and other scattering harclwoods .• 

ACRE YIELD. 

Yolnme. 

Height. I Mer-
Bole. chantable 

timber. 

Feet. /Oubicjeet. Feet B. M. 
20 
 ----·----·140 .......... 

50 1,365 

50 715 

50 390 

50 112 
 I
50 76 

50 110 

50 25 

50 39 
 I
I 


Sample area: 1acre. 

Age of pine: 40 to 45 years.
Dens1 ty of crown cover: 0.9. 

Number of trees: 410. 

E
Number 
of trees. 

298 

7 


47 

38 

9 

7 

2 

1 

1 


White Pine. 

I 
Diameter 

(breast Height.
high). Bole. 

---  ---  --- 
Inches. F<et Cubic feet. 

8 60 

I 
2, 980 

9 60 91 
10 70 893 
11 70 836 
12 70 234 
13 70 217 
14 70 70 
15 70 40 
10 70 45 

-- 
410 trees: 

Total cubic feet................. .. .. . 5, 406 

Volume. 

Mer
chan table 

timber. 

FeetB.M. 

Average annual accretion: 'Vhite Pine, 120 cubic feet. 

I Inte>-mixed RpecieB: Red Pino, 1 over 10 inches diameter and under 40 feet high ; 2 from 8 to 10 inches diameter and under 40 feet high;

4 from 6 to 8 inches diameter ancl over 40 feet high; 4 from 6 to 8 inches diameter an<! under 40 feet high; j from 3 to 6 inches diameter and 

over 40 feet high: 13 from 3 to 6 inches diumeter and unde1· 40 feet high. Red Pine, 1 over 8 inches diameter m,d O"er 40 feet high; 1 over 3 

inchc: diameter and over 40 feet high; 1 over a inches diameter and under 40 feet high. 


Undergrowth: Hemlock, 26; Gray Birch, 1. 
•Intermixed species: Re<l Maple, 11 from 6 to 10 inches diameter and over 60 feet high ; 6 from 6 to 10 inches diameter am\ under 60 feet 


high; 30 from 3 to 6 i ncbes diameter and over 40 feet high: 3 from 3 to 6 inches diameter and under 40 feet high. White .Birch, 7 from 10 to 

14 Inches <liameter and under 80 feet high; 26 from 6 to 10 inch~s cliameter anrl over 60 feet high; 29 from 3 to 6 inches diameter and over 40 

feet high. Red Oak, 2 from 3 to 6 inches diameter and ovot· 40 feet high . Prtt1WB Btl'Otina, 1 o'•er 6 inches diameter and under 00 feet high. 

Poplar, 2 from 6 to 10 inches cliameter ancl over 60 feet high. Hem look, 2 from 3 to 6 inches diameter and under 40 feet high. Chestnu t, 1 

over 6 inches diameter and over 60 feet nigh. Young W hite Pine, 119. 


Unde>·growth : Red Maple, 23; Cherry, 3; Hamamelis, 14: " 7 hite Birch, 2; Hemlock, 4: Ash, 1; Poplar, 1. 
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TABLE VII.-Ac1·e yields of second·growth White Pine, with measurements of young pine take1t for analyris-Continued. 


D .-NEW HAMPSHIRE-Continued. 

13) SITE n: Hopkinton, Merrimack Couuty. Saople area: 1 acre. 

[800 to 900 feet abo,·e sea level.] 

Soil: Brown. £ray, or nearly black sandy loam, fine ~ain, moist, well drained, with mold on top A.ge of pine: 60 to 65 years.
and moclerate1y leafy surface cover; subsoil, rocK. D<;,::sJ~l. of crown cover: 0.8 

ForeBt conditions: "White Pine, with occasional Red Pine, on a hill; undergrowth, moderately dense, 
of Hemlock and scattering l:ardwoods; on occasions dead and little suppressed trees cut out 
and trimming done.' Number of trees: 291. 

ACRE YIELD. 

'Vhite Pine. 

IN=""of trees. 

54 
43 
48 
36 
37 
27 
14 
14 
8 
3 

Diamete) 
Volu 

(breast 
high). 

Height. 

---  --  -
Inchea. Feet. 

8 60 
10 70 
11 70 
12 70 
13 70 
14 70 
15 70 
16 70 
17 80 
18 80 

Bole. 

-  --
IOubicjeet. 

540 
817 

1. 056 

I 036 
l . 147 

I 945 
560 

I 630 
464 
192 

Mer. 
chan table 

timber. 

FeetB.M. 

I19 80 210 
20 so 7.7 
22 80 192~ 23 so 104 I 

A. verage annual accretion: White Pine, 127 cubic feet. 

{4) S ITE 0: Hopkinton, Merrimack County. Sample area: 1 acre. 

[800 to 900 feet above sea level. ] 

Soil: Brown loam, fino grain, moderately loose, fresh, well drained, with 3 to 4 inches mold on A.ge of pine: 35 to 40 vears. 
top and leafy surface cover; subsoil, rocks not very far down. Density of crown C0\'~'6r: 0.8. 

Forest conditions: W bite Pine with occasional Red Pine on a north slope of hill; undergrowth, 
moderately dense, of Elm, Maple, Hemlock, and occasional hardwoods.' Number of trees: 435. 

ACRE YIELD. 

IN="·+·=·-j""p,.,._-~~· I 
of trees {b.reast Height. I Mer- 1 

· high). Bole. chantablel 
timber. 

Inches. Feet. Oubicfeet. FeetB.M. 
63 3 tO 6 40 

1R9 6tol0 50 1,701 

56 10 60 876 

52 11 60 988 

26 12 60 598 

27 13 60 702 

8 U 60 Ul 

11 15 65 418 , 
3 16 65 126 1 

435trees: =I 
Total cubic feet .........••......... ~ 


Average annual accretion: White Pine, 148 cubic feet. 

I Intermized species: Red Pine, 6 from 10 to 14 inches diameter and under 80 feet high; Maple, 1 over 10 inches diameter and under 
SO feet high . 

T:ndergrowth: H emlock, 98; Beech, 4. 
'lnterrnized species: Red Pine, 3 from 10 to H inches diameter and under 80 feet high. Maple, 2 from 3 to 6 inches diameter and over 

40 feet high. White Birch, 1 over 3 inches diameter ancl over 40 feet high. Apple, 2 from10 to 14 inches diameter and under 80 feet high. 
H emlqck, 3 from 3 to 6 inches diameter and under 40 feet high.

Undergrototh: Elm, 64; Oornu• alternifo!ia, 1; Beech, 1; ITem lock, 36; Cherry, 2; Ash, 1 ; Hamamelis, 1; Maple, 62; numerous small 
Maples; small Oaks. 
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TABLE VII.-.de~·e yields of secantl-grau•th White Pine, 1Vith measu1·ements of young pine taken far analysis-Continued. 


D.--NE-nr HAMPSHIRE-Continued. 

(51 SITE p: Litcbfi el<l , Hillsboro County. Sample area: 1 acre. 
[About 250 feet above sea level.] 

Soil: Dkrk-brown sandy loam, fine grain, porous, light, loose, shallow. dry, well drained, with 
about 2 mches mold on lop nnd moderately leafy surface cover; subsoil, yellowish fine sand 
with clay about 4 to 6 feet below surfnce. · 

Forest condition•: White Pine with scattering Pitch Pine on level plain; undergrowth scanty, of 

Ag of pine: 35 to 40 years.
Deoeityofcrowncover: 0.7 to 

0.8. 

Maple, Birch, and few ot-her hard woods.• Number of trees: 517. 
ACRE YIELD. 

F 
 White Pine. 


Volume. 

N ber IDiameter I Mer·ottmees (breast Height. 
r · high). Bole. ohantable 

I ' 

----I Inches. ,--:;::- 

5 Under3 J 20 
182 3 to 6 40 
233 6 to 10 50 
30 10 60 
19 11 60 
13 

- 10 
12 
6 
2 

12 
13 
H 
15 
16 

I 
\ 

I 

60 
60 
65 
65 
65 

2 17 70 
1 18 70 
1 19 70 
1 I 22 70 

1 timber. 

-;:;;:;::;.IFeet B. M. 
...... ... . 

··-·-····· 

2, 097 

480 

361 

199 

260 

396 

222 

84 


102 

56 

61 

78 


-· 

517 trees: 
Total cubic feet ................. .... 4, 396 

Average annual accretion.: 'Vbito Pine, 15 cubic feet. 

(6) SITE q: Hillsboro County. 

[About 700 feet above sea level.] 

Soil: Brown loam, fine grain, deep, moist, well drained, with 2 to 4 inches mold on top aml abund
ant leafy surface cover; subsoil, compact, clayey sand. 

Forest cond•tions: ·white Pine with scattering M~tple and Hemlock on hill; undergrowth dense, 
of Maple, Oak, Chestnut mainly, and few other scattering hardwoods.' 

ACRE YIELD. 

White Pine. 

Volume. 
Dia1neterNumber Mer(breast IH eight.of trees. high) . Bole. chan table 

limber.I 

Sample area: 1 acre. 

Ago of pine: 40 to 45 years. 
D ensity of crown cover: In 

clusters. 
Number of trees: 371. 

76 
153 
36 
40 
31 
17 
~ 

6 
3 
1 

Inches. 
ato 6 

G to 10 
10 
11 
12 
13 
u 
15 
16 
17 

--:;.:-10ubicjeet. FeetB.JJf. 
40 ···· ·-···· 
50 1, 377 
60 576 
60 760 
60 713 
60 442 
6U 240 
65 222 
65 126 
G5 I 47 

371 trees: 

Total cubic fe~t .... .... ............. . 4,503 


Average annual accretion: White Pine,l07 cuuic feet. 

1Intermiud species: Gray Birch, 1 over 3 inche~ diameter and over 40 feet high; 1 o,·er 3 inches diameter an<l under 40 feet high.
Maple, 1 over 6 inches diameter and under60 feet high; 1 over 3 inches diameter an<l over 40 feet high ; 2 over 3 inches diameter and under 4.0 
feet high. Pitch Pine, 1 over 10 inches diameter a nd over 80 feet high; 9 from 10 to H inches diameter and under 80 feet high. 

Undergrowth: Maple, 9; Gray Birch. 8; Cherry, 1: Onk,4; Spruce, 1; numerous small Oaks and Poplars. 
' lnte,-mixed species: Hemlock, 12 from 6 to 10 inches diameter and under 60 feet high ; 8 from 3 to 6 inches diameter and under 40 feet 

high. Maple,! over 10 iuches dialll~ter and m~der 80 feet high; 2 from 6 to JO in?hes dim;neter and over 60 feet htgh; 21 from 6 to 10 ln~ltes 
diameter and under 60 feet !ugh ; 26 from 3 to 6 mches <hameter and over 40 feet h1gb; 11 from 3 to 6 wches chameter and under 40 feet htgb.
Wh1te Oak, 5 from 3 to 6 inches diameter and over 40 feet high; 3 from 3 to 6 iuches di ameter and nntler40 feet high. Cherry, 1 over 10 inches 
diameter and under 80 feet high; 1 over 6 inches diameter and under 60 feet high; 2 from 3 to 6 inches diameter and over 40 feet high. 

Undergrowth: Chestnut,202; Cherry,8 ; Maple,4.92; lllackBirch,3; Asll,21; White0ak,229; Hemlook,20; Elm,9; Thorn,!. 

http:Maple,4.92
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168 THE WHITE PINE. 

TABLE VII.-Acrt yields of second-growth White Pine, with measurements of young pine taken for analysis-Continued. 

D.-NEW IIAMPSHIRE-Uontinued. 

(7) SITE r: Milford, Hill•horo County. Sample area: 2 acres. 

[300 to 400 feet above sea le,el.] 

.d.cre No. 1. 

Soil: Dark·brown sandy loam, fine grain, shallow, dry, well drained, with 1 to 2 inches mold ou Age of pine: 35 to 40 years. 
top and surface co,•er of abundant leaves; subsoil, light colored and powdery, Gto 10 inches Density of crown coYer: Full. 
deep, probably sandy lower down. 

Forest conditions: White Pine on slope; undergrowth, deuse, of Oak mixed with Maple, Chestnut, 
and other scattering hardwoods .' 

E
Number 
of trees. 

339 
323 
108 

11 
9 
2 
2 

794 trees: 

Number of trees: 794. 
ACRE YIELD. 

White Pine. 

Yolu 
Diameter 

(breast Height. 
high). 

Feet.Inches. 
40 

6 to 8 
3 to 6 

50 
8 to 10 50 

10 50 
11 50 
12 I 50 
13 50 

Bole. 

Oubicjeet. 
··· ·-- ---

2, 261 
1,188 

143 
144 

38 
44 

Mer. 
chautable 

timber. ( 

FeetB.Jlf. 

Total cubic feet ..................... 


Average amwal accretion: White Pine, 109 cubic feet. 

Acre No.2. Age of piue: 35 to 40 years. 

Soil: Brown sandy loam, medium grain, loose, fresh, 1 foot deep, with 2 inches mold on top and a Density of crown cover: 0.6 
moderately leafy surface cover. to 0.7. 

Forest conditions: 'Vhit~ Pine with scattering Maple on north slope of bill; undergrowth, in parts
moderately dense, of Ash, Maple, and few other hardwoods, and in denser parts very little 
undergrowth.' Nuwher of trees: 503. 

ACRE YIELD. 

E DiameterNumber (breastof trees. high). 

Jnche•. 
151 3 to 6 
236 6 to 10 
44 10 
21 11 
17 12 
10 13 

1411 
5 15 

163 
2 17 
1 19 

201 
1 21 

White Pine. 

Height. 

Feet. 
40 
50 
55 
55 
55 
55 
60 
60 
60 
60 
60 
70 
70 

Volume. 

Bole. 

Oubicjeet. 
..... ..... 


2. 12i 
660 
378 
357 
240 
330 
175 
117 
86 
57 
72 
78 

Mer· 
chan table 

timber. 

FeetB.M. 

503 trees: 

Total cubic feet ..................... . 4,674 


Average annual accretion: White Pine, 123 cubic feet. 

'Intermixed •pecies: Oak, 1 over 10 inches diameter and OYer 50 feet hig;h; 1 over 8 inches diameter ancl under 50 feet high; 3 from 3 to 6 
incbAs diameter and over 40 feet high. 

Undergrowth: Oak, 381; Maple, 64; Chestnut, 41 ; Gray liircb, 4; T ello'" Birch, 1: Hemlock, 1; Cherry, 14, with numerous small trees. 
'Intermixed 6pecies: Maple, 1 o,·er 10 inches diameter and under 80 feet high ; 5 from 6 to 10 inches diameter and under 60 feet hi~rh: 

4 from 3 to 6 inches diameter and over 40 feet h1gh; 2 from 3 to 6 inches diameter and nuder 40 feet high. Oberry, 1 over 6 inches diameter 
and under 60 leet high; 2 from 3 to 6 inches diameter and under 40 feet !Jig b. .Apple, 1 over 6 inches diameter and under 60 feet high; 1 over 
3 inches diameter and under 40 feet high. Pitch Pine, 2 from 6 to 10 inclies diam eter and under 60 feet high. White Birch, 1 over 6 inches 
diameter and over 60 feet hi~rh. 

Undergrowth: .Ash, 45; Maple, 8; Cherry, 3; Onl<, 5; Hamamelis, 10; Chestnut, 1; Elm,~. 
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TABLE VII.-.dc1·e yields of second-(]1'011'111 White Pine, with measm·ements of young pine taken fo1' analysis-Continued. 

D.-NE"' HAMPSHUtE-Continued. 

MEASUREMENTS OF SAMPLE YOUNG PINJ.~ TimES. 

Age claa•' Under 50 years. 

SITE!. 

I natioof / 
n· t I Rings F t . leng-th Aaveruaage

tame er . per inch I Volume ac or of crown Current annual 0 11 11Tree number. Age. (b~east Retgbt. on of tree. I of to total accretion. accre
1htgh). stump. 8 tape. height of tion. 

tree. 
1----------------- '--- --------- I 

______ .... ______ Yea,[{ Inc~"{ Fee~4 __ --~~: ___ Oub~{t O. 51 l O. 43 1 .-:.•:_c~~·- l .?:~~i_"_~~--1 Outic/ot.28 

1E:.,:~ -~~+-~--~~ ~~~~~~; I~~~--:!H--:~J~~~f~~~~--·~ 

SITE 'ln. 

~---------------- 42 9.7 63 __________ I 16 I 0.50 0.38 _________ f 0.~_________ _1_ 
32---------------- 42 10.4 70 __________ 21.3 .51 .34 __________ !__________ .51 I 
33.----. ---------- 42 8. 7 65 ------.--. 13. 1 . 49 . 34 . ---------1---------- .31 

1 11L Average ... -42--9~ --66~=~--16:-gl--- 50--.351~:-~-~-r=~=~---~ 

SITE 0. 

~---------------- 38 I 9.3 I 57.5 1---------- 0.51 I 0.39 ---------- ------·· --' 0.~13.8 
1 36................ ~--~-625 .:..:..:..:.:..:.:..:..:.._~-~-~.:..:.:..:..:...:..:..:..::..:.:.:.:..:.:..:..:.._~1 
\ Average ... 38.5 I 9.8 I 60 1·-- ------- 15.9 .50 I .39 .......... ---------· j -~ 


S ITE r. 

~----- ----------- 81 17 I 73 I 4 I 48. 2 I I I I 0.~0.42 0.53 4.6 2.22I 2.... ·-------------~--~~----4- 52~__·~ ___·~--3~ __L_~__·~I

L 79 I 73.5 I 4 I 50.3 I .43 I .M I 3.8 I 1.89 I -~Average... 17 

http:1----------0.51
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SCHEDULES AND SAMPLE RECORDS. 

FORMS USED IN THE INVESTIGATION. 

FORM NO.1. 

United States Department of Agriculture. 
DIVISION OF FORESTRY. 

RECORDS OF TREE MEASUREMENTS. 

Name of collector: N. 
Species: ·wh ite Pine. 
Year: 1897. 

GENERAL DESCRIPTION OF STATION, 

[Denoted by capital letter.] 

State : Pennsylvania. County: Clearfield. Town: Dubois. 

Longitude: 78° 45 '. Latitude: 41° 31

• Altitude: 1,200 to 1,500 feet. 

Geneml configuration: Pl::tins hills p lateau 1lto1t71tainotts. 

General trend ofval!eys or bills: (Not noted.) 

Climatic features : (Meteorological tables furnished.) 

General forest conditions of the region: This region in 1876 extended over 20,000 acres. The lumber operation 


carried on for twenty years by Mr. DuBois left for the present only from 1,500 to 2,000 acres standing timber in a 
pritue,·al COJH1ition. 

Tl.ll'ee typical forms of forest conditions are suggested to tho observer: 
(1) Hemlock and Wh ite P ine forest, with an admixture of mature hardwoods and a number of young hard

woods and young Hemlock, wl1ich form the nudergrowth. 
(2) Hcmlo~k m ixed w ith White Pine, with scattering hard woods; the undergrowth usually moderately dense, 

consists mainly of young Hemlock with the admixture of young hardwoods. 
(3) Hardwoods intermixed with \Vhite Pine and scattering Hemlock. The undergrowth here consists ruamry 

of young hardwoods. 
Among tlte harawoods, the Oak, Birch, and Maple form the staple of the hardwood forest, whilo the Beech, 

Chestnnt, Hickory, Cucumber, Ash, Cherry, and Basswood aro comparatively few in number. The re<Tion has a 
u niform soil and subsoil as it may be jndgeu by the sample areas NN. 5, 6, and 7, and is well provided with moisture 
by the many streams crossing it all over in different directions. 

173 
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FORM NO.2. 

DESCRIPTION OF SITE. 

[Denoted by small letter.] 
Sample area, No. 5 : (One acre. ) 
Conformation of surface: Hill sloping toward south west, where it is bordered by the left-hand branch of Irish 

Narrow Creek. 
Soil and drainage conditions: Yellow clay loam of a medium grain (fine shale in it), deep, fresh, well drained, 

with 2 to 3 inches mold on top. 
Subsoil: Laminated shale of an indefinite depth. 
Soil cover: Scant y leaves, fern, and teaberries. . 
Origin of ~tand: Natural regeneration. 
Form: Uniform; storied. ·white Pine forms first and Hemlock the second. 
Composition: A stanc of Hemlock mixei with ·white Pine, intermixed with scattering Maple, Beech, and Birch. 
Undergrowth: Absent; dense; moderately dense; scanty; consists of very young Beech, Hemlock, and occa

sional Birch, Cucumber, and Dogwood (Laurel in northeast corner) . 
Density of stand: 0.7 (in places 0.8). 
REMARKS.-Crowns of White Pine generally well developed; clear and straight stems. Age of White Pine 

230 to 260 years. Age of IJemlocK almost the same as that of White Pine. 

ACRE·YIELD MEASUREMENTS. 

..., Name of species. Undergrowth.
"f.·;;; I DiameterHemlock. Maple. Beech. -Birch.White Pine. (brenst high)."' 
~i 
f]
"' " "..,.
~e_ 

... 
.£ 
"s.. 
i=i 

- -

"'""' 
., ::;"'"' ~::)""..... .;;og

-~ 0 ·-..., ..... 
~~ ,::;.. ~3 -.s 

0 "o... ... """' a"' a~ :;l:o ·e s.§ g~ ~a 
0..000 

§t!::t! '0 .... E;~o-
A 0 0 
----

..., 
"f.··-1\l 
~~ 

.s 
~g.. _ 
"" · 0§c!: 
A -

., 
"'... ·~~ .., ..... 
-;;.s 
""' ""' ·a E 
oo 
-g..:: 
0 

., 
~. 
· ;>

""' "'.s 
a;s 
~s 
"o
~.I-;:;:
0 

., ., ., 
"' "' .c 
.=..og "" · ""··a~ · ;> 

~s 
.,., 

"'o ""s
§~.,0 """' ""' ""' 

., ... 
¢....; ·as gJ.,
"" ., 

· 0 o:': ,_ oe.... .,., ... 
""""o 0 "'A 0 0 

---

., ..., ..., ..., ., ..., 
"' "' .c .c .c .c.,. ""· ... .!:Fg "" · ...
·a§: ·-o ·o;g ·;;;~ · 0 

-==~ ""' I ~.-I '"" ~3 "' .s -:..s "'.sI 0., 
" 

I 

..., 
~g"'"o "'"' ""0 +>o ""0""' ""' 

., ... 
""' 

., ... 
.~ g ·- s ig ~s ·;;a gJ.,

So fo· 0 -o 
~~ 

o,.. ...... 
§~ .g~ c:....t:"''"' ....... 

0 c. 0 "' A 0 0 A 0 0 
--- ---

.. 
0 

'<) 

";. 
.... 
0 

0 
E.. 

:<; 
-

3-6 
inches. 

-

Under 
3inr.heo . 

--
6 _,. 29 
7 
8 
9 

10 

IH/1/'1111 

/I/
I I 

I 

I 
I " 0 

'E 
"':q 

36 
43 
37 
34 

11 I 11 
12 
13 

/Ill -
I I 

I 47 
38 

14 
15 
16 
li 
18 
19 
20 
21 

I 

I 
I 

I 
/I l l 
II 
Ill 

Ill 
I'HJ 
II
ff/1 
II 

Ill 
I ll /
I 
!HI 

I 

II 
I 

I 

.s 
"'.. 

::<1 

-5 

31 
42 
38 

22 
23 
24 

I I I 
Ill 
I l l 

IN/ :il 
~ 10 

25 f7i.l Ill 
26 
27 

I ll/ I 
! Ill ..; 

4 

28 
29 
30 
31 

I 

I I 

Ill 
/ Ill 
I 

I 
I 
I 

~ 

~ 

32 II 
33 I I 
34 I l l ~ 35 "'36 
37 
38 
39 
40 
41 
42 
43 

I I 
I 

I 
I 
I 

I 

s 
"s 
5 

44 
45 

I 

I I ' 
DEDUCED UESULTS. 

Total number of trees on the acre: 132, of which there were-
First species: White Pine, 37; dominant, 41 per cent; codominant, 48 per cent; oppressed, 11 per cent. 
Second: Hemlock, 84; dominant, 32 per cent; codominant, 26 per cent; oppressed, 42 per cent. 
Third: Maple, 5. 
Fourth: Beech, 3. 
Fifth: Birch, 3. 
Total yield of the acre: Volume of stems, 15,686 cubic feet; merchantable timber, 90,103 feet B. M. 
Of which there were-
First species : White Pine, 58 per cent of total yield. 
Second species: Hemlock, 4.2 per cent of total yield. 
Third, fourth, and fifth species: Hemlock not taken into consideration. 
Average annual accretion: In cubic feet, 65; merchantable timber, in feet B. M., 375. 
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FORM NO.3. 

MEASUREMENTS OF SAMPJ~l~ TREES. 

Srm: f. SPECIES: Wbit,e Pine. 

..,_ 
Character.,; .QDiameter (in inches) at a height (in feet) from groun<l of- 0 

of "' Condition of timber. s ., ~ "' growth."' :o...:. 
"' 0::0 	 ..0~ 

... 

.., "'~ .; Position and surrounding.. :0~ Remarks.species.-~ 	 00 § .,;.... f..., .s.., .,; "' 
..<::; 	 00 > .;:; ·~"' .., 8 16 24 32 40 48 56 6-t 72 80 88 96 lOJ ll2 120 128 .., .Q " "' z .0 :g _,." ~ "' ·a" "' "" ..0 ~~ ~ 0 ~ 0 "' 	 .., g " ·a" 0 .."' .."' 0 0 "'.. 	 "" 0 " 0 

~ 

0 
0 .s "' c;""" "' 8 P=l 	 !;q ['< A Q "" 0 ;:;!"' <11" Q" Q ~ ,... "' --------1----------1------------- 

1 35~ 	 34 29 28 28 27 26~ 26 25 2i 23 22 20 19 16~ 13 11 90 158 X 3, 030 X ... ... ... ... ... White Pine, Hemlock, an<l 
smalll3eech. 

2 36 	 33 31 30 29 28 28 27 26 26 25 23 21~ l9~ 18 15 13 00 157 X 3,401 IIe1nlock, Pine, .Birch,X ... ... . .. . .. ... 
Maple, and Ash. 


3 32 30 28 28 27 25~ 25 24~ 2~ 23! 23! 21~ 19~ 18 15! 12~ 
 Hemlock and Pine. 

4 32 au 27! 26 26 25 24 23§ 22! 21! 20! 18! 


. .. . 84 152 X 2, 637 ---·------ ... ... ... ... ... 
8 	 62 .. ...do ......................
2, 079 ...17t 15 12! 10! 150 IX5 29 27! 26 25 25 2J 23 22 21! 21 18! 17 6 100 140 ... 	X .. ...do ......................
1, 905 X ... ... ... ... ...15! 14 11! 8 Crowded. 


6 29 26~ 25! 24! 23! 23 22! 21! 20 20 19 17! 
 7 110 140 ... 	X .. ... do .. ~...................
16 	 15 13 9 1, 631 X Do. 

7 29 25! 2J! 23t 23 21! 21 21 19! 19 18 
 9! 112 152 X 1,8.'>4 .....clo ...... .. .............. 
 Do.16! 15! 14 12t X ... ... --· ... ...27!18 6 	 86 14229 	 26 23! 22t 22 21 20 19 18! 18§ 17 16! X .. ...do ......................
14! 13 11 8 1, 313 Core at ... ... ··- . .. ... Do. 

28! 25! 24;\ 23t 23 22 21 
30! 29 27! 26! 25! 25 24 
28! 27 25 2~ 24 23 22t 
21 I 24! 24 23 1 23 22 .21 

9 
10 
11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
30 

33 
34 
35 
36 
37 
38 
39 
40 

32 
33 
30 
28 
23 
25 

26 
24! 
25 
39 

34 
44 
34 
31 
34 
25 
28t 
26 
19 
28~ 
26! 

33 
33 
31 
31!1: 
37 
23 
20~ 
16t 

20! 
23~ 

24;\ 
21!1: 
23;\ 
36 

32 
30 
3 1 ~ 
29 
31!1: 
23! 
26! 
24 
18 
26 
24!1: 

30 
30 
27 
28! 
35 
22 
1R~ 
16 ' 

20~ 	20~ 19~ 19 l Si20!122t ~2 21 20!1: 19~ 18;\ 

23! 22! 21! 
19 	 18!19!1: 

22 21 	 20 
32;\ 	 3033 

29 	 2830 
38 36! 	 35!1: 
28 27 	 26! 
27 27 	 25 
29 28 	 27 
22 21 	 20 
25!1: 24! 	 241 
21t 21 	 20! 

17t 	16!17!1: 
24 23 	 22! 
23 22! 	21 

27! 25~ 	 25i 
27 	 2627! 

24;\ 23 t 	 23 
26,\ 26 	 25 

32 	 3]32~ 
21! 20 	 l'i~ 
18 17! 	17 

15 lJ15~ 

21 21 20! 
17!1: 17 16!1: 
20 19 10 
29!1: 28!1: 28 

27!1: 26! 25 
34 32~ 31t 
25~ 24;\ 28! 
2J 23 23 
25i 25 24 
19 1Ri 17! 
24 22! 21! 

1719,1816 15~ 15 
22 21! 21 
20i 20 19~ 

~4! 2~ 22 
25 25 24!1: 
22j 2q 20! 
u 24 2:Jt 
ao 28A 28 

18'19 17!1: 
16 15 1H 
1:1~ 13 12~ 

21 	 18~ 18 16! 15 
23 	 21! 21 

19 1 18 20! 	19tl 18! 17! 16t 
20/t 19! 

16t17- ~ 
18 

20;\ 
lli 
18 
26 

2~ 
30!1: 
22!1: 
21 
236 
1flj 
21 
16! 
14 
20 
19! 

21 
23i 
20 
21t 
26! 
17 
13! 
12 

17;\ 

18~ 
14j 
17~ 
26 

23 
28 
21t 
19~ 
22 
15 
20! 
16 
14 
10 
18 

20 
22t 
19i 
21 
26 
16 
12! 
11 

19 	 17 16 
15 15 H 
16 14!' 13 

17!1: 17 
H 12 
16! 15 
23 22! 

22 	 10! 
27 26 
21 19!1: 
19;\ 17 
20! 20t 
14 13 
19 18 
15 14 
13 12 
18 17 
16~ 15 

18 16 
21 20 
19 16;\ 
19 16! 
23! 2'>--! 
15 14 
12 11! 
10 8~ 

16 
10! 
14 
21! 

18 
23 
18 
l4t 
18 
12 
16 
12!
llt 
15 
13 

13! 
19 
14!1: 
15 
21! 
12! 
10! 

7! 

7 	 84 14214 	 11 8 
8 	 96 14615! 	 13! 1~! 1 6 81 lH13! llt 

13! 12 9! 
12;\ 11! 9j 
11;\ 9 6! 

14 	 12!1: 10 
8 4i--- 

12~ 8! .... 
18! 18 14! 

16A 13~ 10! 
2lt 20 14! 
16! 14~ 11! 
12 9~ 
16! 13! 0!1: 
10 7 
15!1: 13 11 
llt 9 6 
9! 8~ 6t 

13!1: 10! 7 
11 9 6 

12! 9 5! 
15! 15! 12 
13 11 8 
12 10 7~ 

17 14 11! 
11 9 5 
9~ 	 5 
4! .... ··- 

8 88 156 
7~ 93 141 

.... 98 139 

7 98 136 
tl3 124 

.... 108 128 
11! 88 153 

8 78 134 
10;\ 100 144 
8 92 146 

82 130 
6 90 U2 

84 t:JO 
5 107 138 

98 136 
.... 94 132 
-- -- 75 138 

90--- - 134 

91 133 
9 90 146 
51 82 136 

.... 88 134 
8 106 146 

---- 96 137 
109 123 

··-  82 	 120 

X 
X 
... X 
X 

X 
X 

X 
X 
X 

X 

X 
X 
X 
... X 
X 
... X ... 	X 
... X 
... 
... 	X 
... 	X 

X 
X 

X 

X 

X 


butt. 

1, 648 ....do ... ... ··- --- .. . -- .. ... <lo .................... .. 


.....do .... .. ................ 

... 1, 9J7 ------ --- ... ..... do .... .. ................ 

... 	2, 38J X ... . .. --- --- . . . 

------ -- -· 
... 	1, 648 ·--------- ... ··- ... -- ---- .....do ................ .... .. 


1, 048 ... --· ... --- ..... do ...................... 

1, 233 Core at ... .. . --- ...... ..... do .... .... .... ...... .... 


lJutt. 
1, 389 .... do ... ... ------ -- -... .....do ...................... 

815 ....do ... --- ... ... .. ... do .... ........ .......... 
1.183 ....do ... ... ... . .. --- ... ..... do .... .... ........ ...... 

3, 318 ...... .....
···· ······ ... ------ ... ... ..... do .. ... ......
 

2, 397 - --- -·· ...... .. . .....do .... .... .............. 

4, 388 X ... ... . .... . do .... .. ...............
----- .. 
2, 248 X ... ··- ·-- .. ... do ...... ........ ........ 


... 1, 731 X --- ... ... .. . ..... do ........ .. .... ........ 

2, 318 X .. . --- ... ...... .....do ...................... 


... 1,102 X ... --- ... . .. --- ..... do ................ ...... 


... 1, 954 X ... .. . . .. --- .. . .....do ...................... 


... 1, 021 .....do ......................
------ -- -- ·-· -- 
X 683 X ·· - ... ... -- - ..... do ...................... 

1 1, 551 X ... ::: .....do .......... .... ........ 


... 1, 336 Core at ...... ........do .................. .... 

butt. 


1, 770 ... --- ... -- - ........do .............. .... .. .. 

2, 220 X --- --- .. . --- ........do .......... ............ 

1, 458 X ··- ... --- ... .....do ...................... 

1,855 X -·- --- ------ ........do ...................... 

2, 970 X --- ··- ... --- .. ...... do .................... .. 


X 987 X ... ...... .. . -·- .....do ...................... 
X ·-- -- ----·5:\8 -· - ... .. , .....do .............. .. .... .. 

X 339 -------- -· .. . .. . --- -·· ... .....clo ...................... 


Do. 
Crown free. 
Somewhat crowded. 

Crow<led . 
Do. 

Top kHie<l; somewhat crowded. 
Crowded. 

Do. 
At 134 feet top lost.; free crown about 

16 feet. 

Crown free . 

Crown free i sound. 

Crown Romewlutt crowded. 

Crown free. 

Somewhat aowde<l . 

Do. 

Crown Yery crowde-d . 

Somewhat crowded. 

Free expmmre. 
Do. 

Top a bon t 8 feet not fonnd. 
Do. 
Do. 

Crown very crowded . 
Do. 

Crown very small. 



---- ----
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--- - -- ------
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FORM NO.4. 

MEASUREMJ~NTS Ol!' DIAMETER DEVELOPMENT. 


SECTION: Stump. 


SlTJ•] f. AGE CI~ASS: SPECIES : ·white P ine. 


'-< .;
0 Radius a.t ago of-a l'o I Sap 8 . wood. ;a~ I'd rl!l . " 
~000 ~§ ~~ $00--. "' Itemarks. -"'~ '" 

! 
l2< 

~=n::: .:::"'!o~~_g s.Ef ~ 150 
 160 
 230
10 
 80 
 \iO 100 
 170 
 180 
 190 
 200 
 210 
 220 
 240 
 250 
 260 
 270
50 
 280 
 290 
 300
<020 l ao 60 1 70 
 1101: 130 
 140
"~ t; ~~ ~ ~ 
--- -- - -- - - - - - - - -- - "- "" 

1nm. mm 
3!)5330 
 307 
 400 
254 
 179 
 2731 292 
 306 
 320 
 329 
 341 
 348 
 359 
 376 
 385 
 410 
... . ... . 1 
 2 
 36 
 38 
 125 
 139 
 157 
 4 15 
1981 218 2-14
38 
~01 105 

-· 

·· -·--·· 235 2J9 281 
 308 
 336 
 397 
 429 
 444
254 
 103 
 180 213 
 325 
 346 
 304 
 380 
 40~ 418 
 452 
• .•.37 
 24 
 54 71 
 85 
 96 
 109 
 139 
 .... 4. 54:2, 2 
 33 
 ---· 
351
102 
 209 228 250 207 
 283 
 300 
 312 
 319 
 326 
 3~5 343 
 363 
 375 
 383 
 389 
 400 
.••.2 
 253 
 34 
 72 98 
 177
3 
 55 
 33 
 119 135 156 
 405 
35
~~ 276 304 
 369 
 377 
 388 
 417 
 426 
 442
4 
 25 
 235 
 25 
 59 107 
 221 
 256 
 398 
 407 
 435
20 
 13~~ 178 i 2UO 3131 330 
 346 
 357 
 --- - 447--- · 

2:18 257 276 295 309 
 322 333 
 362 
 408 
 430 
350 
 370 
 389 
 398 
 415 
 422
10 
 40 
 47 
 30 
 145 180 
 205 
 244 
 us --- - .... 434 
38 
 781 110 
~I 
55 


2!i6 334
186 200 
 214 229 
 2~0 253 
 268 
 275 
 284 
 294 
 310 
 319 
 329 
 339 
 345 
.. ..12 
 30. 45 
 28 
 32 
 61 80 
 9~ 121 
 1:J8 158 
 178 
 303 
 350
-- -· 
223 2<6 268 295 
 321 
 349 
 375 
 391 
 426 
 457 
 464 
 498
18 
 2 
 50 
 38 
 259 
 24 
 40 74 
 102 121 
 ]4~ 175 
 201 
 409 
 441 
 481 
 513 
 541
28 
 528. - -  § · --· --- · 

392 
 453
19 
 50 
 50 
 244 
 27 
 5J 75 
 182 
 199 
 212 232 
 311 
 322 
 336 
 349 
 364 
 417 
 432 
 472
35 
 .... 477 
2501 263 
 282 
 303
1031 129 
 154
21 
 ---· 
260 
 292 
 345 
 372 392 
 409 426 
 444 
 461 
 477 
 488 
 500 
 509 
 516 
 525 
 547 
 544 
 561
20 
 30 
 18 
 165 200 
 251 
 537 
 · · -··-~ " ~~ ~~ I 1~~~ I 

50 

239 
 186 203 
 225 245 
 270 
 294 
 315 
 334 
 347 
 3i8 406
21 
 40 
 30 
 102 121 
 139 
 158 
 175 
 359 
 369 
 385 
 395 
 41 6
37 
 -- -· A210 244 257 274 
 288 
 302 
 342 
 366 
 413 
23 
 2 
 49 
 22 
 242 
 19 
53 77 
 120 
 167 
 311 
 324 
 353 
 359 
 374 
 383 
 420
24 
 99 
 144 
 190 
 .... .... 421
: ~~~w~ 

30.;150 180 200 222 
 24G 265 
 406 
36 
 235 
 26 
 56 77 
 92 
 109 
 278 
 292 
 318 
 331 
 350 
 383
35 
 45 
 120 
 130 
 138 
 378 
 ... . 415
·- -
357 
 390 
 415 
256 
 275 290 302 316 
 348 
 367 
 376 
 382 
 398 
 408 
34 
 40 
 46 
 35 
 187 
 222 
 261 
 423
1331 160 
 --- - .... 432
3281 336 
 4291 ....23 
 601 97


2j 116 1J 1 
 229 241 
 251[ 265 
 282 
 293 
 307 
 319 
 330 
 342 
 349 
 358 
 385
33 
 48 
 253 
 27 
 57 85 
 168 
 191 
 220 
 369 
 378 
 390 
 395 ....3:J ... . 397 
~I 
25 


246 255 
 265 
 276 
 338 
 358
35 
 2 
 50 
 4 1 28 
 257 
 34 
74 110 
 J:l8 161 
 209 
 222 
 289 
 293 
 304 
 318 
 329 
 345 
 352 
 365 
 373 .. •.182 
 378
2291 237 

439 
 458
30 
 27 
 255 
 152 
 234 
 2U7 283 303 
 323 341 
 356 
 370 
 386 
 398 
 411 
 422 
 432 
 445 
 452 
 466 
 473 . . ..37 
 46 
 28 
 76 106 
 ... . . . . . 476
1781 203
21 


2251 237
36 
 721 104 
 Z51 262 
 270 
 279 
 285 
 293 
 306 
 312 
28 
 39 
 48 
 28 
 256 
 135 
 160 178 
 195 
 207 
 211 
 218 
 274 
 289 
 298 
 320 
 325 
... .... . . .. 328
~ I 261 
 335 
 375 
....25 
 40 
 35 
 238 
 15 
 114 
 1JJ 153 
 173 
 198 220 
 237 
 249 
 276 
 289 
 303 
 319 
 350 
 365 
 . . ..38 
 41 58 
 71 
 89 104 
 . ... 381 
· --
255
24 
 2 
 37 
 15 
 94 
 110 123 
 136 
 HO 146 
 173 
 181 
 189 
 197 
 208 
 218 
 237 
 298 
 314 
 .... . . . . ..; . .. .25 
 25 
 239 
 45 73 
 131 
 277 
 .. .. .. .. 320 


~~~ ~ ~~~ 316 
 375
40 
 241 
 254 
 263 
 324 
 332 
 343 
 356 
 365 
 407
43 
 30 
 240 
 32 
 137 
 156 195 
 218 
 306 
 385 
 390 
 412 
.. . . .. . . .... .... . .. . . 
711 111 
 "150 
 168 
 178 
 21D ~38 251 
 263 
 277 
 294 
 324 
 356 
2 
 45 
 35 
 25 
 258 
 26 
 86 
 104 
 140 
 1Dti 204 
 309 
 337 
 347 
 363 
 .. · . . . .. .373 . ...51 70 
 120 
 . ... 382
.s "'2~i 

2 


2ij9202 
 218 
 26 1 276 
 286 
 293 
 327
2 
 40 
 28 
 25 
 2581 23 
 122 
 146 
 183 
 227 239 253 
 306 
 318 
 338 
 349 
 358 
 305 
 ... . . .. .71 102 
 1d6 372 
 . . .. .... 377
2 

0244 
 255 
 263 
 295
7 
 2 
 30 
 35 
 236 
 269 
 278 
 287 
 302 
 312 
 319 
 323 
 ... . . .. . 24 
 256 25 
 53 
 D2 114 
 128 
 334 
 .... ... . 337
141 
 155 
 1671 177 
 189 2041 225 


.... .... Core for 3 inches .8 
 2
 02291} "' 09 
 2 
.... .... .. .. 230 
 Core fur 3 inches . 
11 
 2 
 247 
 342 
 384 
 .. ..32 
 29 
 238 
 258 
 270 
 284 
 314 
 327 
 371 
 .. . . .... . .. . .. .. 37 
 31 
 55 
 69 
 8i 105 
 300 
 357 
 396
121 
 1321 1471 1661 1831 199 
 221 

13 
 2 
 42 
 246
252 
 20 
 158 172 185 199 214 
 2'l6 236 
 255 
 264 
 282 
 295 
 316 
 321 
 326 
.. .. .... ....32 
 61 
 114 
 131 
 272 
 290 
 300 
 309 
 ... . 93 
 144 
 327 


2 
....14 
 Core fur 4! inches...20 .·I2:w 
2 
.. ..15 
 . .. . 258 
 Core for 5 inches. 
2 
..• .16 
 ..•. 229 
 Core for 3 i ncbes. 


17 
 2 
.. .. . • . . 256 
} 

Core for 6 inches. 
26 
 2 
 27 
 29 
 40 
 239 
 25 
 60 
 193 
 266 
 281 
 310 
 .... 176 
 184 
 200 
 211 
 222 
 234 
 247 
 295 
 .... .. .. .... . . ..81 
 91 
 112 
 121 
 125 
 132 
 145 
 150 164 
 . ... 321 

30 
 2 
 27 
 253 
 28 
 240 
 297
40 
 42 
 58 
 80 
 102 
 229 
 252 
 262 
 272 
 281 
 289 
 303 
 309 
 312 
 320 
 326 
... . ... . ....121 
 162 
 175 
 182 
 .... 329 
143 
 ,.,,~·I 
27 
 2 
 20 
 45 
 24 
 253 
 66 
 89 
 106 
 125 
 2311 236 
 239 
 242 
 246
30 
 141 
 209 
 217 
 224 
 252 
 259 
 261 
 270 
 .... -d .. .. . . ..158 
173 
 178 
 183 187 


,
193 203 
 271!-· · · 38 
 2 
 38 
 47 
 29 
 254 
 119 
 137 
 152
35 
 73 
 97 
 165 
 176 
 221 
 231 
 237 
 244 
 264 
 269 
 273 
 277
185 
 192 201 
 210 
 281 
 284 
 285
6.. ~250 2561 261 
39 
 2 
 32 
 54 
 24 
 252 
 37 
 102 
 122 
 127 
 148 
 156
81 
 163 
 190 
 200 
 220 
 226 
 235 
 238 
 o gj

'" 
167 
 170 176 
 1~3 191 
 203 
 230 
 241
205[ 208 214 
 241! 

40 
 2 
 22 
 35 
 16 
 255 
 29 
 64 
 81 
 101 
 131 
 141 
 151
117 
 155 
 183 
 221 
 . .. . 177 
 208 
 211 
 Zl5 225 
 229 
.... ... . p. •••. 232
1861 191 
158 1621 170 
 1951 200 205 




FORM NO. 4-Coutinued. 

~ 

~ 
SECTION No.3.~ 

~ 

SITE f. AGE CLASS: SPECIES: \Vhite Pine.~ 
~ ~,-.-~------~--------------------------------------------------------------------------------,-~-------------------------s ""' s ....~ o oaopd· I0 	 Radius at age of- .,;b:> 1-o • 

0 
w . 	 .s 

Remarks.I ~ :] ~~:; ~ ~ ~ II I I ---~--- I "'-~-M. .ci 
...... :l ~6;,~.0 '8 .;= ~ ,e:·;: 10 20 	 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300"" ~ I~ ~ ~,:: ~ z I I 	 ~ 

~ ~g mn ~ m~]· ~i! l ~g 1 ~~ ~~ ~ i~~ n~l 1~g~ ~t~~ m ~ ~; ~~ ~~~ ~~~ ~g~l ~r~ m~~:! :::: ::::::::-::/::::::: :::: -~-~--i~~ i~~ i~~ m ~~~ ~~~ -	 ~ ~----------------1	 13 50 171 47 42 2271 33 72 07 	 112 127 138 150 164 176 185 196 204 210 217 226 234 243 253 263 272 280 288 293 
14 50 11 50 30 208 40 74 107 129 148 1U2 175 188 2001 210 219 228 237 245 2531 258 266 272 278 282---.----:::: ::::r:::: ::: ::::: :::::::: 286 


10 50 14 50 30 2101 42 80110130144158172185196 205 217 225 234 245 253 259 265 272 2781 283 293 ____________ 1____ -------------------- 
12 50 12 55 32 228 26 76 95 116 130I 142 Vi5 169 178 189 198 205 209 214 219 225' 230 235 241 247 252 258---- ----1---- _.; ---- ---- ---- .... 264 

18 so 19, 41 40 223 351 64 86 106 125 130 !57 176 195 213 2281 243 257 2631 275 288 . 292 306 318 328 _3_3_7_ _3_4_6_ -_-_-__ -_ -_-_-_ -_-_-_·_ " ---- -------- ---- 349 

19 50 20 39 38 200 40 67 90 106 1201 132 146 165 180 194 207 217 230 241 253 265 279 290 3021 311 ~ ---- ---- -- -- ---- 317 


1	 
1 

1
~~ ~g i~ ~g i~ mg~ ~~~ ~~ ig~ ~~5 mi!~ ~g~ m1i~g m~~~ m~i~ m m ~~g ~~~ m~~~ -~~~ :::: :::::::: :::: -~ :::::::::::::::: m 
23 50 15 40 40 204 20 61 91 109 122 134 148 163 177 190 200 212 223 233 242 250 259 270 280 295 ---- ---- ---- ---- "" ---- ---- ---- ---- 300 

36 50 15 4.5 38 202 25 37 53 67 78 06 115 134 150 167 ]78 190 201 211 221 228 236 245 253 261---- -- -- ----.---- --------.-------- 263 

34 50 15 41 30 223 45 82 110 135 153 161 17i 190 '200 210 216 225 234 242 248 256 265 276 283 2001 '98 301 1 ........ ____ .... 307 

33 50 15 48 30 223 48 78 103 124 142 140 158 167 174 183 187 196 204 213 218 223 231 238 243 248 254 258 :::: :::: -- .. ---- ---- --.. 260 

35 50 15 47 20 226 47 84 114 135 148 155 161 168 176 183 190 198 204 210 217 222 228 233 239 242 247 251 .... ---- ---- ---- .... -- -- 254 

37 50 12 44 30 217 51103 145 173 105 214 229 232 244 253 261 269 277 289 295 302 309 314 321 328 3311 ____ -- -- .... ---- ---------------- 340 


28 50 12 63 29 228 44 81 109 127 142 153 160 167 175 184 195 204 208 214 220 225 230 235 240 243 248 253 -- .. -------- -- .. 257 

25 50 15 50 40 1881 38 69 92 117 133 156 172 184 194 204 215 226 238 245 253 261 268 278 -- .. -- -- ---- -- .. ---- -- -- --.. ---- ---- ---- -- .. 284 

24 50 12 26 25 193 13 18 25 33 53 75 89 101 111 118 126 137 147 160 173 188 202 214 220-- .. ---- -- .. ---- -- .. --.. ---- ---- ---- ---- 221 

22 50 15 43 27 203 34 74 107 129 148 161 174 187 197 208 216 224 230 235 241 247 254 260 266 271 ---- -- .. ---- -- -- -- .. ---- ---- ---- ---- 273 

1i ~g ~~ ~~ ~~ ~~~ ~J ~~ ~ ~~ 

1
g~ l5~ m m ~~~~ m~gt i~~ m m m m,~~~ m m ~~g ~g~ ~~~ ~~L:: :::::::: .., :::::::::::::::: -~~~-

6 50 17 45 30 222 40 d 93 	 108 110 128 137 148 159 170 180 100 200 207 2151 221 229 236 243 250 255 261 .... -------- " ---------- -- ---- 262 

1 0 260
~ ~g i~ ~~ ~g m~~ ~~1 g~ ~~ ~~~ ~~g ~tg gg ~~~ m~~ m m ig~ i~~ ~~~ m~~I-~~~ -~~ .~~~ ------------ -~ ---- -------- ____ ~~~ 

9 50 15 42 35 102 35 58 78 961 113 131 150 162 177 180 198 208 214 230 241 250 257 -264 273 .. __ .... o 275111 50 20 44 « 200 37 62 78 8n. 102 113 121 141 156 !661 176 187 200 214 221ll 239 249 2fi9 262 210. __ __ -g ::::1__ .. _ 
i! ~g g ~: ~~ m~~ ~~ ~~~ ~g ~~ 

1
~~ ~~~ :5~ m~~; i~g m~~; ;g~ m m m i~~~ ~~~ ~~t~~~ z21 

o ---- ---- ---- ::::I ~~g 

15 50 15 39 39 210 35 62 78 88 100 107 115 123 134 142 ! 51 158 164 1721 !80 189 198 209 217 228 239---- -- ... --- ---- ---- ---- ---- .. -- 248 

15 50 15 45 37 185 27 55 72 85 100 112 122 132 140 148 153 161 169 170 186 195 204 211 .... ---- -------- -------- -·-- ---- ------------ 216 

26 50 10 35 35 194 21 46 65 83 89 97 107 117 123 129 137 146 155 168 179 189 199 210 220------ -- -- -- --------.... -- -------- -- -- -- 223 

30 48 10 51 30 220 38 71 98 114 125 134 141 150 161 171 179 187 1921 198 203 210 215 220 225 2~3 239 244-- -- . - .... -- -- -- -- .. ---- -- -- -- - .. 


27 50 14 40 19 223 43 71 89 103 113 117 120 122 125 129 133 138 143 148 !50 152 156 160 163 107 171 174 .......... -- -ci .. -- -- .. ---- ---- 175i 

38 50 10 53 19 223 4~ 60 98 111 121 129 136 145 153 160 166 172 1174861 114838 118851 115925 196 201 204 207 210 2171~~---_-_ -_ 06.~ ---- 213 

39 50 12 52 19 226 30 66 86 99 108 113 1]6 120 127 134 139 143 160 165 169 173 176 " ::; 181 

40 50 10 52 19 222 30 55 70 79 84 89 94 99 105 109 113 116 1201 123 126 130 135 137 140 145 149 153---- l:i.l---- 155 
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178 THE WHITE PINE. 

FORM NO.5. 

SITE: f. AGE CLASS: 240 to 260 years. 8PECIKS: \Vhite Pine. 

. nVolume. ·I~I 
.E !.Ep.I 
~ ' ' Is e:<tlc1::;;; ,.; 0"" ~ "1:.!'!' s~!..:>... " ..... ' "'..., ....." .... o •= .§., 0Location. Description of site. 0 '0,;... * 

T 
~~;"..",; ~ "" t.IJ..... ( 8:;" .0 -" ~ """"" .0.o · " --" "- .s "' ""' 0" .;s .E "" I> 

. 

..., 
., 

.8 ....; " .;:~" "'.c " 0 ' z<l"" 0 0 "1l "t ~ G3" 0g ~ :+3 ! "' 8 ~ 
~ " E-<" <j"" iii " iJ:I " iJ:I ~ ~ ~ ~ ~ 

Feet . -,-- .E 

y,.• B.M.No. ICtt.jt., 
·-A "' 

.. I: IDubois, Clear llemlock, mix e d 1 260 7. 6 435.435~ 158 90 3, 030 0. 40 0. 43 5811
field County, with White Pine, 2 260 36 157 90 7. 0 481.3 3, 401 .43 . 42 

591 
tude, 41 03'; 
Pa; l ati  w i t h scatterin~ 3 259 152 396.032 84 7. 8 2, 637 . 46 .44 55 

Maple, Beech , anrl 4 241 32 150 347.762 6. 6 2, 079 . 41 . 59 
l ongitude, .Birch, on a hill 10 244 146 365. 933 96 6. 8 2,384 .42 
78° 45'; nlti  sloping toward 12 262 156 285.828 88 9. 0 1,648 .43 . 43 

. 34 ~~ ll..;
tude, 1,200 to southwest, where 18 265 153 511.139 88 6. 0 3, 318 . 40 . 42 54 ~ 

1,400 feet. it is bordered by 150 402.478 6. 3 2,397 .42 49 

l·a
g. 48 

the l eft-hand 144 100 5. 7 638. 4 4, 3881 . 42 . 30 
branch of Narrow 

~~ ~~~· ~! 
57121 245 34 146 92 7. I 366. 7 2, 248l . 40 . 37 51 · 0 

Creek. T he mod 23 248 34 142 oo 7. 2 an. 4 2, 318 . 42 . :n 511 A1erately dense nn 33 259 33 133 91 8. 0 304. 5 1, 7701 . 40 . 31 
derg rowth c o n . 34 262 33 144 90 7. 4 369. 2 2,220 .42 .38 504811 
sistsofveryyoun g 35 263 31 144 82 8. 5 275. 2 I, 4581 . 36 . 43 
Beech, Hemlock, ~6 241 31! ~~ I134 881 7. 1 307 . 7 1, 853 . 421 . 34 
nn<l occasiona l l 37 261 37 146 106 6. 7 482. 9 2, 970 . 44 . 271 

-:
50

I
1)

Birch and Cucnm- -·- 
ber. --~-----, 

A,·erage .. ----- ·... 255 34 147 88 7. 0 390.0 2, 507 . 41 . 39 

Soil : Yellow c I a y 28 262 28~ 138 75 9. 8 264. 3 1, 551 . 43 • 451 
loam of a medium 25 244 28! 138 107 7. 7 298.1 1, 954 . 49 . 22 
!:rai n (fino shales 24 245 25 130 84 9. 3 192. 1 1, 102 . 43 . 35 
mit) , deep, fresb , 22 246 31 ~il 1130 82 7. 3 310.3 1, 731 . 45 . 371 

140 100 8. 4 300.4 1, 905 . 47 . 28rt~
1
3dr:~~:~·~~~3 ~ ~~! · ~~ 140 110 8.5 291.4 1,631 .45 .21 

on top, and wi tb a 7 262 29 152 112 9. 5 302. 8 1, 854 . 46 . 261 ~r[ l . 
snrfnce co,-er of 8 235 29 .,1................... oo, 44 I"C 

scanty l ea,. os, 9 236 32 142 84 . .. . 287 . 7 1, 648 . 36 . 41 
fern , teaberries, 11 244 30 141 81 7. 5 305. 3 1' 947 . 44 . 42 ~~ ~ l.s 
a nd scatterin~ 13 258 21 141 93 9. 6 206. 0 1, 048 . 48 . 371 421' sDogwood (Laure 14 242 25 139 98 .... 217. 1 1, 233 . 46 . 30 47 Iiin northeast cor- 15 262 26 136 98 .. '. 257. 2 1, 389 . 51 . 281 45110 
ner a nd on north 16 235 24~ 124 93 .. '. 163.8 815 . 40 . 25 
side). 17 262 25 128 108 . ' .. 214.4 1, 183 . 49 . 161 

Subsoil: Laminated 26 245 26 136 98 9. 3 199. 2 1, 021 . 40 . 281 !~j l
shale of au indefi 30 259 26A 134 90 9. 2 228 6 1, 336 . u . 321 
nite depth. 291 264 28 141 841 9. 2 276 51 1, 577 . 461 . 40 !~1 , 

31 262 25~ 132 88 10.0 191.8 863 . 41 . 331 37 
32 261 26 

142 .....::1--=--: 23!1. 9 1, 322 ~~~~I J 
Average...... -:-:-:-1 253 27 138 93 9. 0 250. 0 1, 421 . 44 . 32 471 

27 259 19 132 94 11. 6 138. 8 683 . 53 . 29 
38 260 23 41} .,; 
39 258 20~ 

137 9611.1 1 8~. 6 987 . 48 . 30 
12a toolta . o 130. 91 558 . 461 .11 

• ~~ wa~~t3.7 89 . 6~~~~ ~~ 5~1 
.A. verage.... . . _.. 259 20 1281 95,12. 3 137. 01 642 . 49! . 251 371 

I---'-----



- ---- ---

FORM NO. 6. 

S ITE : f . LOCATION : Clearfield County, Pa. SPECIES: White Pine. Do~nNANT GROWTH: Sixteen trees. 

centoftotal ------------·-------.,----,,--------------- :;; 
volun1e. Diameter and corresponding area. ~ 

" " Cross I Cross Cross Cros~ Cross Cross Cross Cross I Cross ~ ~ .,· 
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