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PREFACE. 

The following article is from a report made to the New York 

State Forest Commission in 1894. No claim or pretension Is 

made to any original researches of a botanical nature. The 

report aims rather to furnish information of a general character 

concerning this, the leading merchantable species in the great 

forest of Northern New York. At the same time it is hoped that 

there may be something in these few pages which may be of 

interest alike to the botanist, forester and lumberman. 

WILLIAM F. FOX. 

Avpany, N. Y., January 15, 1896. 





The Adirondack Black Spruce. 

PICEA NIGRA, Linx. 

Buiacs, Dousiz, or Rep Sprrvos. 

Fr., Epinette nowre;* Ger., Schwartztanne; Sp., Abeto negro. 

Leaves dark green, needle-shaped, four-sided, about one-half inch in length, 

and set thickly on all sides of the branches; flowers in May, the cells of the 
antlers opening lengthwise. Nodding cones, persistent for several years, 

from one to one and one-half inches long, ovate in shape, recurved, with thin, 

rigid scales having a characteristic broken or slightly jagged edge, the cones 

hanging on the end of short branches. Bark thin, of a dark-brown color 

somewhat tinged with gray, covered with roundish scales. 

While the principal habitat of this species is to be found in 
New York, Vermont, New Hampshire, Maine and Canada, it 
extends northward to Hudson Bay, and southward as far as North 
Carolina, although it grows but sparsely in Pennsylvania. It is 

found also as far west as Wisconsin. Years agoit formed a large 
part of the forest which covered the Catskill mountains, but 
was rarely found in the western part of this State. 

In New York it attains a common height of 80 feet (24.38 m.), 
with a common diameter of 18 inches (45.7 cm.); and a maximum 
height of 105 feet (82 m.), with a maximum diameter of 36 
inches (91.4cm.). It prefers a hilly and mountainous region with 
an altitude ranging from 1,200 to 1,800 feet, and while it is found 
at its best on mountain slopes it grows readily in low, swampy 

valleys. 
It furnishes a light softwood of medium strength, with a 

straight close grain. The heartwood has a tinge of red; it is 
very often white. The sapwood, which is generally of a lighter 
shade, or a pure white, is about two inches deep in trees which 
have attained a diameter of 20 inches or more. The smaller 
trees have a thicker sap proportionately. It has aspecific gravity 
of 0.534; percentage of ash, 0.27; average tensile strength, 

* The French Canadians call it Hpinette a la biére. 
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10,000 pounds to the square inch. It weighs about 28 pounds to 
the cubic foot, and when perfectly dry, 25 pounds. Spruce pulp- 
wood cut on high land, partly seasoned, will weigh about 3,800 

pounds per cord; that cut on low or swampy land about 4,200 

pounds. 
It is the leading merchantable species of the New York 

forests, the white pine having, substantially, been removed many 

years ago. In 1893 the total product of all the mills which ob- 
tained their stock of logs from the Adirondack forests was as 
follows: 

Feet, 

TS) 0) 6): 241,581,824 

Hemlock. ...... 0. cece ce cen nee eee ees 7T,910, 654 
PING... ce cece cece cece ee eeeeeeneeee sees OT, 844, 222 
Hardwood. ....... cee ce eee eee wees 7,718,828 

Total .. 0.0.0. e eee eens 855,050, 528 
ieee eens Seen Seeeeeaene at 

The production was still greater in 1892, owing to the low 
water during the previous year; but the figures given here for 
1893 will fairly represent the average annual product of this 
region. In addition to the 241,581,824 feet of spruce sawed in 
1893, the pulp mills consumed in that year 92,135,707 feet, B. M., 
all of which was used in the manufacture of paper. 

Spruce lumber is used for various purposes, but principally for 
house building, a large amount of it being made into flooring and 

ceiling, for which use it takes the place large:y of white pine. A 
large share of the product is also sawed into joists, scantling, 
square timber and dimension stuff. In market value it is cheaper 
than white pine, but dearer than hemlock. The value of the 
logs in the tree, or “stumpage,”’ is about 35 cents per market 
log, or $1.75 per 1,000 feet, the price varying somewhat more or 
less in proportion as the timber is accessible or within hauling 
distance of streams which will permit the floating or “ driving ” 
of logs to the mills. The value of the logs when delivered on 
the banks of these streams is about $1.80 per market, or $6.50 
per 1,000 feet. The bark has no commercial value. It is peeled 
from standing trees, occasionally by woodmen, guides or sports- 
men, who use it for covering the roof or sides of their shanties. 
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In the Albany lumber market the log run brings about $14 per 
1,000 feet. There is very little clear stuff to be sorted out; a 
small percentage of clear inch, however, is generally selected 
which sells for $23 per 1,000 feet. For this market it is sawed 
largely into nineinch boards, and into two-inch planks, nine 
inches wide; also into 2 by 10-inch planks. Shingles made from 
spruce are of inferior quality, and not durable; hence it is seldom 
used for this purpose. The wood decays rapidly when exposed 
to the weather, but when protected it will compare favorably 
with other softwoods in durability. The trees of this species 
growing in a dense forest furnish tall tapering trunks, free from 
branches, with an elastic, straight-grained timber, which makes 

it very desirable for spars and piles. One firm of lumbermen in 
the Adirondack region ships annually a large quantity of this 
timber “in the round,” the full length of the tree, for this pur- 

pose. It is used in boat building, the base of the tree and princi- 
pal roots furnishing knees, while the best quality of the straight- 
grained planks taken from the butt logs are manufactured into 
oars. In the southern part of the Adirondack forest the best 
trees are selec:ed, from which the clear butt logs are taken for 

the manufacture of sounding boards for pianos. Only choice 
logs are used for this purpose and these are “quarter sawed” 
into boards five-eighths of an inch thick. This class of lumber is 
worth $35 per 1,000 feet at the mills. The logs cut for this pur- - 
pose are known in the trade as “fiddle butts.” 

Mention should be made here, also, of the resinous gum which 
exudes from the tree trunks of this species, and which, after 
undergoing a slight preparation, is sold for chewing gum. A 
large number of men known as gum pickers follow this industry 
during the winter months, obtaining a good livelihood from this 
peculiar work. Years ago a favorite drink known as spruce beer 

was made by boiling the young branches and evaporating the 
infusion, but its place as a beverage has been so largely taken by 

other drinks that now one seldom sees or hears of the old. 

fashioned “spruce beer.” This decoction of the spruce twigs 
has valuable medicinal properties, and is a well-known antidote 

to the form of scurvy prevalent among seamen while on long 

voyages. 
The wood furnishes an inferior quality of fuel, giving out little 

heat comparatively, and, owing to the air contained in it, causing 
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a continual snapping, which makes it dangerous when burned in 

open fire-places. 

Occasionally, this species grows thickly in masses, or what the 

lumbermen term “clumps,” but, as a general thing, it is distrib- 

uted quite evenly through the forests in which it is found. 

Throughout the Adirondack woods it forms on an average from 
10 to 15 per cent. of the timber. The Adirondack forests, as a 
whole, are composed principally of hardwoods, the deciduous 
trees including about 7v per cent., among which the remaining 
80 per cent. of conifers are, as a general thing, somewhat evenly 
distributed. The black spruce is here found in company with the 
maple, beech, and yellow birch, among which there is a further 
but small admixture of ash, cherry, elm, basswood, and ironwood. 

The conifers assvciated with the spruce are composed of hemlock, 

balsam (Abies balsamea), tamarack and white cedar, the various 

species of pine having been nearly all removed by the lumber- 
men years ago. Michaux makes the statement that this species 

“often constitutes a third part of the forests by which they are 
uninterruptedly covered.” One of our leading text-books on 
botany states that “dark-mountain forests are often wholly com- 
posed of it.” While this statement may possibly be true of other 
localities, there is certainly no such composition in the Adiron- 
dack forests, aside from the occasional but small clumps of spruce 
previously referred to. 

In some localities there are large areas along the mountain 
slopes covered with a heavy proportion of evergreens whose 
sombre hues might give rise to such an impression to a distant 

spectator, but a closer examination of such forests discloses a 
large admixture of other conifers, together with a good propor- 
tion of broad-leafed trees which are apparent only in summer, 

and which even then are liable to be overshadowed and hidden 
by the overtopping or dominant crowns of tall conifers. 

In its habit the black spruce has very little of attraction or 
beauty in its appearance. When growing in masses, all its 
branches fall off, leaving groups of columnar, tapering shafts, 
each of which is surmounted by a small, sparsely-limbed and 
irregular crown; and this is also the case, to a considerable extent, 

where it is distributed among the hardwoods with plenty of 
surrounding space. When growing in openings, well removed 
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BLACK SPRUCE. 
Habit when grown in the Forest. 
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BLACK SPRUCE. 
Habit when grown in the open, 
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from other trees, its branches are persistent and cover the trunk 

from the ground to the crown, forming a pyramidal-shaped tree 

with a conical head whose regular and symmetrical outlines elicit 

praise from some, while the primness and exactness of shape is 

objectionable to others. 

In growing it attains height by the annual increase of one lead- 

ing terminal shoot, which adds to its height 10 to 15 inches each 

year. From the base of th's terminal shoot there is formed each 

year a whorl of branches which gradually shorten in passing 

from the lower to the upper ones, the lower ones having each 

one more year of growth than the one above it. The branches, 

which are in whorls of four or more, are horizontal with a slight 
tendency to an upward direction. As the trees increase in age 
the whorls become less distinct, owing to the decay and falling 

off of the branches. 
The black spruce derives its name from the very dark hue of 

its foliage which, when massed on some mountain slope, is of such 

a sombre color that it appears to be black rather than green. 

The name is also used in distinction from the white spruce, whose 
leaves are of a pale or glaucous hue. In many of our manuals 

the black and white spruce are designated respectively as the 

double and single spruce, but the reason for this peculiar distinc- 

tion is not readily apparent. 

These two species bear such a resemblance that it is not always 

easy to identify them, the cones, which differ but slightly in size 

and shape, furnishing the principal distinctive feature when the 

flowering season has past. The white spruce is far less abundant 

throughout the Adirondacks, being rarely seen outside of Essex 

county. It is a much smaller tree, and its branches are more per- 

sistent, most of the trees being covered with limbs from the py ra- 

midal apex down to the ground. The difference between these 

species is best described by Mr. Charles H. Peck, State Botanist, 

who in referring to their resemblance says: 

“The resemblance between the white spruce and some forms of 
the black sprue is so close that it is not always easy for an un 
skilled person to separite them. The descriptions of these trees, 
as given in the manual, indicate but a part of their distinctive 
features, and the characters there ascribed to the edges of the 
cone scales do not in all cases hold good. Having compared 

2 
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these trees at flowering time the following characters seem to me 
to be the most available ones for distinguishing them. 

WHITE SPRUCE. 

Young branchlets glabrous. Leaves 
six to eight lines long. Cones oblong 
or cylindrical, deciduous before next 
flowering time. Sterile aments pale, 
supported on slender whitish pedicels 
exserted from the basal cup of scales. 
Fertile aments eight to ten lines long. 
Young leaves visible at flowering time. 

BLACK SPRUCE. 

Young branchlets pubescent. Leaves 
four to seven lines long. Cones ovate 
or oblong, still on the tree at next 
flowering time. Sterile aments tinged 
with red, sessile in the basal cup of 
scales, Fertile aments five to six lines 
long. Young leaves not yet visible at 
flowering time. 

“These trees are in flower at the same time in the same locality. 
They were in bloom the past season in the vicinity of Elizabeth- 
town the last week in May.” 

The white spruce of the Adirondacks seems to be an inferior 
type of its kind. Prof. Charles 8. Sargent, in his “ Report on the 
Forests of North America,” tenth United States census, in de- 

scribing this species says: 

«A tree 15 to 50 meters in height, with a trunk 0.60 to 0.90 
meter in diameter; low, rather wet svil, borders of ponds and 
swamps; most common north of the boundary of the United 
States, and reaching its greatest development along the streams 
and lakes of the Flathead region of northern Montana, at an ele- 
vation of 2,500 to 3,500 feet; the most important timber tree of 
the American subarctic forests north of the sixtieth degree of 
latitude, here more generally multiplied and of larger size than 
the allied P. Vigra with which it is associated.” 

There is also a tree known as the red spruce which is occasion- 
ally found in the Adirondacks, but more plentifully in Canada. 
At one time this tree was described as a distinct species (Ad¢des 
rubra), but latterly it is held to be a variety of the black spruce. 
It has larger cones, and a reddish, softer wood, the latter feature 

being attributed by Michaux to some influence of the soil. 
Prof. N. L. Britton, of the Department of Botany, Columbia 

College, in an article on “New or Noteworthy North American 
Phanerogams”* says: 

“JT have lately been much interested in the spruces, and have 
observed them closely on the Blue Ridge in southwestern Vir- 
ginia, where I became familiar with two species, one of which 
1 supposed to be the white spruce, Picea Canadensis. The same 
two species occur on the slopes of Mounts Marcy and Mclutyre, 
in the Adirondacks, but neither of them is P. Canadensis, which 
species | did not see. It is reported from northern New York, 
but I did not encounter it. 

L mmmammuinniaoninenammnmmnedl 

* Bulletin of the Torrey Botanical Ciub, Vol. 21, No. 4, Jan., 1894, 



fig.1, Cone and leaves natural size. 

Fig. 2, A seed. 
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Fig.1, Cone and leaves, natural size. 
fig.2, Aseed. 

‘Nefwerican Sloe White Spruce 
Picea alba: 
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“The two species of the Blue Ridge and the Central Adiron- 
dacks are the black spruce, P. Mariana, and the red spruce, 
P. rubra. By most recent authors the latter has been regarded 
as a variety of the former, but this view has been ably attacked 
by Prof. George Lawson in a paper on ‘Remarks on the Dis- 
tinctive Characters of the Canadian Spruces,’ published, I think, 
in 1888. He there maintains that the red spruce is distinct from 
the black, and J am in entire accord with this opinion. The 
white spruce is very different from either of the others by its 
elongated cones, entirely glabrous and glaucous twigs and sterig- 
mata, and very light-green leaves. . rubra differs from LP. 
Mariana by its very slender twigs, which are sparingly pubes- 
cent, the sterigmata nearly or quite glabrous, its very slender 
light-green, nearly straight, very acute leaves, and its oblong 
cones, which are deciduous at the end of the season, the scales 
lacerated or two-lobed. . Mariana has stout, very pubescent 
twigs and sterigmata, stout and thick, merely mucronate, dark- 
green, Incurved leaves, and ovate, larger cones, which are per- 
sistent for two or more years, their scales entirely or merely 
erose. P. rubra, according to my observations, reaches a much 
greater altitude on McIntyre than does P. Mariana, and this 
agrees with our collections in the Blue Ridge of Virginia. The 
very slender twigs of 1’. rubra and its light-green leaves give it 
a much more graceful aspect than is exhibited by P. Marzana.” 

A noticeable peculiarity of the Adirondack spruce is the large 
number of defective trees scattered through the forest, which are 
known as “seamy trees,” this defect or “seam” rendering them 
unfit for lumber. The seam appears to bea crack which extends 
up and down the trunk, varying in length and extending in some 
cases from the butt log to the lower branches of the crown. 
These openings vary in depth, but sometimes the crack reaches 
to the heart. The edges of the seam are thickly coated with the 

resinous substance known as spruce gum, which exudes and then 
hardens, the larger and cleaner masses being gathered by the 
“oum pickers” who earn a livelihood by this work. The seams 
are mostly perpendicular, but in trees where the grain of the 
wood is not straight, the seam winds upward obliquely as it 
follows the grain. The cause of this defect has never been satis- 
factorily explained, although various reasons have been suggested. 

These seamy trees are not as observable now as before the 
great blight which, within the last 20 years, destroyed a 

large proportion of the spruce throughout the Adirondack 
forests. The seams were confined mostly to mature trees, as the 
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blight seldom attacked trees under 12 inches in diameter. 
The younger spruces which were spared, and which form a large 
part of the forest to-day, afford now comparatively few specimens 
of seamy timber. 

About 25 years ago, the black spruce throughout the great 

forest of northern New York began to show signs of blight, 
the first appearance of which was noticed in 1868. During the 
next 10 years this blight spread through most of the forest, 
only a few localities remaining untouched. Competent authori- 
ties who had made a study of the matter on the ground, esti- 
mated that at one time one-third to one-half of the matured 

spruce in the Adirondack region was dead. In some townships 

there was a recurrence of the evil after an interval of 25 years, 
the time of the first appearance being fixed by some observers at 
a date earlier than 1868. 

When the trees were first attacked by this scourge, the leaves 
commenced falling while they were jet green. The foliage 

remaining on the tree soon turned to a reddish-brown, whose 
hues made the mountain slopes and forest areas of the valleys 
appear as if a scorching fire had swept over them. About 1884 
there was a noticeable cessation in this destruction of timber, 

and since that time there has been no recurrence of the evil. The 
dead trees have mostly fallen, although here and there some tall 
“stubs”? remain as reminders of the calamity. The young trees, 
which everywhere escaped, now display their green foliage where 
the brown dead leaves of the blasted spruces were seen, and but 
little evidence remains of the blight that wrought such a wide- 
spread destruction in this class of property. 

The cause of this decay or death of the spruce has been the 

subject of much discussion, various reasons for it having been 
advanced. Some—among them, men who had been close 
observers of the blight from its beginning — attributed the death 
of the trees to drought; but this reason was hardly satisfactory, 
because the disease killed the timber growing in damp, moist 
places and swamps, as well as in localities where drought might 
have affected them; also, on northern as well as on southern 

slopes. Moreover the alleged drought did not affect in any way 
the other species, both deciduous and coniferous, which were 

growing in company with the diseased spruces. 
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BRANCH OF THE BLACK SPRUCE 
Not quite natural size. 
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BRANCH OF THE BLACK SPRUCE. 
One-third natural size. 
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Some claimed that this premature decay was due to the agita- 
tion of the trees by high winds, but the blight attacked also the 

timber standing in sheltered and protected situations. 
It was suggested that the evil might have been due to a hard 

winter, to some period of intense cold, or to some late and severe 
frost occurring after the sap had started in its vernal flow; but 
there is no record of any such unusual weather, and no reason 
why all the other species, some of them closely allied to the 

spruce, should not have been injured by the same cause. 

Others, including dendrologists as well as woodsmen, held 
stoutly to the theory that the spruce was a short-lived species, 
and that the trees died of old age. There was some ground for 
this theory in the fact that the smaller trees — those under 12 
inches in diameter or thereabouts—were uninjured. But, in 
reply, it has been shown that the spruce is not a short-lived tree ; 

that it is a hardy species which resists the extremes of altitude 
and latitude; that, where it grows subject to natural forest con- 
ditions, it is the slowest in growth of all the native trees of our 
State, and that there are live spruces standing in the Adirondacks 
which are nearly four centuries old. Spruces of equal diameters 
often vary 100 years in age, owing to difference in environment. 

But these trees died in masses or clumps, the same as when scat- 
tered, irrespective of the fact that, though of equal size, they 
differed a century or more in age. If the trees which died had 
all been planted at the same time, were all of the same size, 
diameter and age, and, furthermore, the limit of maturity had 

been ascertained and determined, then the theory of death from 

old age might be entertained. 
In view of the prevalence of insect blight elsewhere it seems 

strange that this cause should have been overlooked or summar- 
ily dismissed without consideration. Some investigators asserted 
that they had looked carefully for insects, both on the leaves and 
under the bark, and failed to find any. This proves nothing, 

however ; the entomologists found them when they took up the 

investigation. 
From statements made by Mr. Peck, the State Botanist, who 

first discovered the insect at work, and reports of entomologists 

whose observations justify his conclusions, there seems to be 

good ground for attributing the death of the Adirondack spruces 
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to the work of a small beetle known as the Aylurgus rujipen- 
nis, Kirby. Mr. Peck found both the mature insect and its 
larvee in countless numbers under the bark of the diseased trees. 
These insects excavate a passage between the bark and the wood, 

eating away a part of both, and thus, practically, girdling the 
tree, their numerous galleries forming an intricate network of 
furrows which traverse the most vital part. Woodsmen are apt 
to claim that worms or insects are found only in dead or fallen 
timber, and entomologists have often expressed a doubt as to any 
borer attacking a live tree. But both Mr. Peck and Dr. Packard, 
in their investigations of the Adirondack spruce blight, found 

these beetles in live spruces, trees in which the wood was full of 
sap and on which the leaves were fresh and green. 

Mr. Peck mentions having found dead beetles ina 10-inch tree. 
In this case the insects had commenced work, but the resin — 

which is so plentiful in the young spruces — oozed from the 
wounds, obstructing their passage, and the insects becoming 
embedded in gum were found dead, each in itsfurrow. The 
older and larger trees having less resinous matter, offered no such 
obstruction, which may account for the fact that only the mature 
trees perished —a much more plausible theory than the one of 
old age. 

The reason for the sudden cessation of the blight has been a 

subject of discussion as well as the origin. The complete disap- 
pearance of these insects has been attributed, with good reason, 
to the woodpeckers, which were observed at work inmany places, 
the dead trees having been pecked at by these birds in search of 

insect food until the bark had turned to a reddish hue. 
It is not at all improbable that there may be a recurrence of 

this blight, and another wholesale destruction of merchantable 
timber from this cause. If so, the timber as fast as it is attacked 

should be cut and marketed instead of allowing it to be wasted 
and lost. Unfortunately the State law will not permit any such 

economic action. The sale of any timber in the Forest Preserve, 
not only the matured but the dead and fallen trees as well, is 
specifically prohibited. Neither can the law be repealed or 
amended, for the persons who are responsible for this remarkable 
legislation succeeded in having it incorporated in the Constitution 
itself. 
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BARK ON BLACK SPRUCE 
Tree 12 inches in diameter. 
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Since the organization of the Forest Commission, 10 years ago, 

not a tree has been cut on State land with the consent of the 

Commission, and, under the new Constitution, 20 years must 

elapse before any such permission can be given. But on the lands 

owned by the clubs or used as private preserves, which include 
one-third of the Adirondack forest, timber cutting for revenue 

and also for forest improvement will always be carried on. 
Where the cutting 1s done with reference primarily to forest 
improvement, the trees are taken irrespective of size or species ; 

but where the thinning is done with reference to forest revenue 
rather than improvement, the cutting will probably be confined 
to one or two merchantable species, with some further restrictions 
to prevent the cutting of small trees or those which have not 
attained a mature size. 

Except in a few localities the hardwood timber, which con- 
stitutes over 70 per cent. of the average forest, is not cut, 
while from the remaining evergreens only two* species are 

taken to any extent. There is little or no white pine left 

in northern New York. Hemlock is valuable only for its bark, 

owing to the low market price for that kind of lumber, and is 

not cut for bark except where there is a short haul or easy ship- 
ment to some tannery. Balsam, cedar, and tamarack have so 

small a place in the lumber market that these species are seldom 

removed. But the black spruce, which forms from 5 to 10 per 
cent. of our northern forests is a merchantable species in great 
demand, and forest owners desirous of obtaining a revenue from 
their property can take the matured trees of this species without 
any serious injury to existing conditions. In fact, so few spruce 
trees are cut to the acre on a well-managed job that their absence 

would be noticed only by those familiar with the business, there 
being no apparent diminution in the density of the forest or 
quantity of foliage. Of course, such a system, however closely 

restricted, would not fill the requirements for forest improve- 
ment; but it does not necessarily imply forest injury, much less 
forest destruction, as recently claimed by some very good but 

very stupid people. 
Laying aside the question of cutting timber with reference to 

forest improvement, the cutting on the private preserves of 

* Spruce and hemlock 
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matured spruce for revenue only, still involves a discussion of 
certain points closely connected with forestry principles. 
No matter how well our people may become educated in the 

tenets of scientific forestry, or how amply provided our land- 
owners may be with skillful, professional foresters, the system 

under which the Adirondack forest must be managed for years, 
well or poorly, will be the one known as that of “selection.” This 
is indicated by various conditions. Our forests are already grown, 
and the market price of their product will not warrant anything 
in the line of planted forests other than some experimental work. 
Moreover, as only one merchantable species is accessible, the cut- 
ting will be limited for a long time to that one species, — the 

black spruce. In order to insure a future and permanent supply 
the selection will be further confined to the matured trees, so far 

as the problem of tree-growth and interest account will permit. 

AGE or THE SPRUCE. 

Here arises the question, what constitutes a matured spruce in 
the Adirondack forests? How old must it be when it grows 
under natural conditions? How large, how tall, and what must 
its diameter be? Under any system, whether the thinning be 
done for improvement or reveuue, this point is one of the first to 
be determined. 

For the purpose of obtaining definite information on this sub- 
ject the Forest Commission instituted some researches, the result of 
which is here submitted. Acting under definite instructions from 

the Superintendent some of the foresters, specially detailed for 
this work, went to different localities in the Adirondack forest, 
where, by counting the annual rings of tree-growth as revealed 
by the stumps and cross sections of the trunks, they accumulated 
a mass of data and statistics which furnish satisfactory informa- 
tion on this point. In counting the rings on the stumps the for- 
esters used large magnifying glasses, which were necessary owing 
to the slow growth of the spruce and crowded condition of the 
annual rings. In many cases it would be impossible to count 
these rings, or “grains” as the woodsmen term them, with the 
naked eye. The rings were counted on the line of the greatest 
diameter, and from the center along the longest radiating line. 
Small pins were inserted at every inch, and the rings in each 
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inch counted and recorded separately. By the latter arrange- 
ment the amount of eccentricity in the growth is apparent in 
each case. In the black spruce the heart is seldom found in the 
exact center of the tree, this lack of concentricity in the rings of 
annual growth being a noticeable feature. 

The statistics offered first are based on the work done by 
Forester Humes, in St. Lawrence county, who examined and 
counted the rings on £37 spruce trees with reference to estab- 
lishing the facts as to age and maximum size only. The statistics 
showing number of years for each successive individual inch of 
diameter, together with amount of eccentricity, are given in 
other and subsequent tables. 

3 
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TABLE LI. 

Diameter | Number of | *Length of | Diameter | Number helgnt of 
SPECIMEN ump,in|; rin 0 shaft, in at top, in f rings 
NUMBER. of inches, stump. feet. inches. “at top, in’ feet. 

L vieeee oe 30 825 72 11 98 93 
DQ cccccsecencece 30 289 68 9 105 &7 
Bow seeceeeeeeees 30 315 o4 12 123 82 
A cence ew enees 30 275 54 11 104 91 
Bocce cceeeceeee 30 291 08 12 116 92 
Bcc cene eee cee 29 333 58 13 112 81 

29 298 04 10 100 79 
Bo. cece eee eeee 29 321 04 9 97 75 
Div ccceeneeees 29 287 58 12 103 87 

10... cc een ee eee 29 312 o4 14 138 91 
LL ccc cece eens 29 310 54 13 106 83 
12 ieee ee eee wee 29 278 o4 11 94 80 
1 re 28 278 58 10 100 70 
TE icc c eee nee 28 293 58 13 118 76 
15 cee eee eee 28 273 54 10 84 70 
16... cece ee ee eee 28 247 58 8 99 68 
a 28 301 60 7 93 72 
1B Lo. cece eee eee 28 300 04. 12 68 70 
19 Lc cere e eee eee 28 271 o4 10 123 70 
20 Ln reece acces a7 281 58 12 1038 68 
2 27 302 54 11 98 76 
re 27 298 58 10 99 69 
2B occ aweenes 27 258 v4 9 107 80 
Bb iv eenececcees 27 209 v4 13 156 78 
QD ccc cee ee cane a7 316 ot 10 121 T1 
ee 27 273 58 11 99 81 
| ai 301 54 12 136 69 
QB wv cee ee enens 27 298 54 14 134 86 
1! re a7 294. d8 12 123 80 
BO... eee cease a7 284. 58 10 118 71 
re a7 294 54 14 119 64 
5) weeenes 27 a74 o4 11 100 80 
BB ec e ee cece ee 27 278 58 11 87 67 
B4 Lee eee e ee seee 27 304 54 11 101 70 
BO vec cec ee wees at 293 d8 11 112 71 
BB Lecce eee ee a0 278 54 10 97 68 
on 27 301 58 10 80 68 
5 rr 26 301 o4 13 155 G4. 
39 26 302 d8 12 102 74, 
40... cece eee 26 293 54 12 138 69 
3 26 284 54 13 138 80 
a 26 354 65 9 102 94 
rn 26 291 54 12 129 81 
44 ce eee 26 a74 54 13 154 83 
45 Lo. cece eee, 26 a71 54 10 98 80 
46... cece ee eaee 26 285 d8 13 128 69 
AT ccc eee eae 26 290 o4 10 102 78 
4B vce eee cane 26 258 54 9 100 80 
AD Lo cere eee eeee 26 291 58 12 91 63 
BO... eens eee 26 23h 54 10 62 70 
OL... te veseene 26 261 54 8 92 80 
DR ccc c cee ce cees 26 293 58 12 102 88 
2 20 219 44 10 61 71 
3, 25 291 58 11 100 81 

* Not including crown or stump. The stumps average 32 incheg in height. 
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Taste I — (Continued). 

SPE"IMEN 
NUMBER. 
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Diameter | Number of | Length of | Diameter | Number hele of 
of stump, rings on shaft, in at top of rings 
in inches, stump. feet. ininches. | at top. infest. 

25 281 54. 11 81 62 
25 271 54 10 94. 80 
25 219 48 12 99 62 
25 2838 58 10 73 61 
25 261 54. 9 51 %3 
25 300 58 11 91 71 
25 300 54, 11 98 61 
25 281 of 12 162 71 
25 800 58 14 152 67 
25 800 54 11 92 61 
25 291 54 13 100 62 
25 195 48 11 76 57 
25 208 54, 8 80 64 
25 302 58 10 103 71 
2D 271 54 12 94. 67 
25 284 58 18 151 71 
25 293 54. 10 102 71 
25 273 54. 18 108 72 
25 284 54, 9 132 71 
25 274, 58 12 93 61 
25 281 04. 14 152 75 
25 258 54. 11 124 91 
25 274 58 10 119 82 
25 271 04 14 120 92 
25 198 54 10 104 81 
25 291 56 12 161 91 
25 267 48 15 126 65 
24 269 54. 14 130 82 
24, 264 54 11 101 71 
24. a74 58 13 121 73 
24 261 54. 11 104 80 
24. 291 58 12 100 69 
24 272 54. li 93 U1 
24, 281 58 12 126 &0 
24 300 62 11 158 8&6 
24 271 54. 14 132 71 
24 299 54. 13 121 70 
24, 801 58 10 141 80 
24, 291 54. 14. 182 65 
24 254. 54, 11 91 rel 
24 239 54. 18 106 61 
24. 267 56 14 123 74, 
24, 281 58 12 85 80 
24. 178 54 15 74, 68 
24 267 o4 11 124. 71 
24. 271 58 13 100 69 
23 256 54. 12 92 67 
28 800 48 12 120 70 
23 278 54 11 100 78 
23 283 55 12 98 71 
23 291 54 14 141 70 
23 283 48 11 104 80 
28 283 58 11 106 Ts 
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Taste I — (Continued ). 

‘ Total Diameter | Number of | Length of | Diameter | Number | yp oiont f SPECIMEN haft, in at top, | of rings | 7¢'82to 
NUMBER. Sa inches, ‘stump. ° feet. in inches. at top. in fect. 

109 ..... ... 2... 23 291 54 12 108 69 
110.1... .. eee, 28 281 58 11 127 70 
W11 ............. 23 271 54 11 97 69 
112 0... ee eee 23 217 54 14 85 70 
113... eee, 23 253 D4 13 132 v1 
114... ee 23 219 54 12 116 62 
115 0... eee. 23 271 58 li 121 ° 
116 ......... 08. 23 189 48 10 79 62 
10 22 314 d4 12 155 73 
118 ...........,. 22 263 54 12 152 73 
119 2... eee ee 22 281 o4 13 121 80 
120 ............. 22 288 54 Il 82 76 
1 22 261 54 10 99 71 
122 1... .. eco, 22 345 58 9 152 69 
128 0... eee. 22 204 54 10 91 70 
124 ....... 0... 22 215 58 8 100 67 
125. 6.6... 0. 22 2038 54 11 89 10 
126 0... ......08. 22 251 54 9 93 V1 
1] 22 261 58 7 80 i 
128 ............. 22 201 48 9 78 60 
129 ..........04. 22 281 o4 12 121 64 
130 ............. 22 107 54 9 91 65 
131 ........0..,. 22 Q71 54 8 89 71 
1382. 22... ee, 22 201 54, 12 101 67 
188 ..... ee... 22 265 o4 7 97 69 
184 .........0... 22 261 58 11 99 72 185 .......... 2. 22 198 o4 13 75 64 
1386 .....0 21... 21 256 48 9 100 63 1) 21 201 54 8 76 61 188 2... 21 251 48 11 103 73 189.0... wee. 21 251 54 11 99 71 140 2... eee, 21 242 54 13 121 74, 1) 21 201 48 7 100 71 142 0... cece 21 199 54 10 78 80 143 2... eee. 21 291 54 14 123 76 144... 21 271 56 10 99 70 145 0... ee, 21 236 54 12 100 69 146. eee. 21 281 54 10 104 76 147 oa ee 21 261 o4 12 123 80 148... ee, 21 271 54 8 100 76 149 Jo. a1 199 54 11 108 T1 150 2... eee, 21 283 58 14 99 81 1) 20 200 d4 11 101 68 162 ...... Cav enee 20 201 48 9 99 67 158 Le ee, 20 261 54 12 89 70 164 2... 20 206 54 10 99 71 155 2... eee, 20 213 48 11 100 69 156 60... ek, 20 204 54 8 87 72 1) Ge 20 208 54 7 82 69 158 20... 2.2... 20 199 48 9 100 70 159 2... eae, 20 189 54 8 100 78 160 .......6 08, 20 201 54 11 102 71 161 2... 20 194 52 9 99 70 162 2.0... 20 204 48 12 132 60 



SPECIMEN 
NUMBER. 

eaee ee ean ve ena 

ae eee ewan e ne oe 

ee neem mena med 

@ree eer etenn men 

ean we *# 2 ee oe HH He 

Ce ee ee ee 

oe ee eee © 2 Oe 

Ce ee ee 2 ee) 

enn ee etc anneve 

Be ee ene eeoeae ene 

eaeneeeeoeceaneen 

Ce ee ee 

see eee eevee 

heer n vee ee th oe & 

pee eeaeeeseevan 

eoeaneaeenehoeees 

pe ae eun ee ena eat 

ee ee ee nm ena ee 

ee ee ee 

» ** € Bee maawe @ & 

sep eet arena eee 

eee yvoeoreonae 

ea eee eeaeenveen 

| 

seen 8 bese neen 

Oe ee | 

een eee hen eeotea 

ae eo # ee oo ee 

an ete en awe uwn ene 

eee ata heen te ee 

ee ane ern eeen ee 

ee ee sane eee ee 

Ce ee ee 

een ee ean erenenn 

eee eee eee enews 

anes eo ee ore ee 

en ee hee ee 8 He 

@hoaseaenenanewe 

eee eee vee ee me 

oe ee ee ee ee ey 

Ce ee 2 

eee een ee ee awe 

ent aes een eeoe 

oe ee ee 2 

eevee een anaansnwe 

ee 

esp eee mew hoe ae 

eee eee mene ene 

ee ae ee 

oo at Oe een foe 

ane eee ee Hee we 

Seeaet ene eau eve 

ewe toa ee ee awe 

THE ADIRONDACK BLACK SPRUCE. 21 

Taste I— (Continued). 

Diameter | Number of | Length of | Diameter | Number hei cht of 
of stump, rings on shaft, in at top, of rings te ms 
in inches. stump. feet. in inches. | at top. | in feet. 

20 203 54 10 99 68 
20 207 54 8 124 71 
20 289 54 10 124 74 
19 280 46 11 130 78 
19 193 54 9 105 70 
19 208 54 8 99 68 
19 283 62 7 136 82 
19 194 54 13 100 70 
19 209 54 10 100 72 
19 209 48 8 100 67 
19 238 54 14 96 72 
19 189 54 12 121 69 
19 218 48 9 129 74, 
19 201 54 11 99 67 
19 231 54 6 76 65 
19 213 58 10 141 76 
19 194 54 9 100 70 
19 201 54. 10 99 80 
19 194 56 12 101 71 
19 204. 54 8 78 67 
19 207 54 11 121 71 
19 201 48 12 103 69 
19 184 54 6 78 67 
19 200 48 9) 100 65 
19 201 54 9 89 10 
19 199 54. 8 89 71 
18 185 54 vi 101 72 
18 178 46 9 90 70 
18 200 54. 10 100 71 
18 179 44. 8 92 69 
17 182 46 6 78 65 
17 200 54 10 89 65 
17 156 46 8 100 70 
17 200 48 7 89 67 
17 192 50 10 102 71 
17 172 44. 6 78 68 
16 171 50 5 79 66 
16 200 54. 9 121 73 
16 178 54 8 79 69 
16 201 50 11 99 70 
16 167 44. 9 100 62 
15 178 46 10 97 68 
15 208 42 9 87 71 
15 174 48 6 78 63 
15 183 50 5 100 70 
14 275 27% 11 155 74 
14 182 48 11 108 68 
14 156 44 vi 89 65 
14 157 44 7 99 69 
14 200 54 5 78 64 
14 145 40 8 88 60 
14 175 50 9 98 70 
14 161 48 11 1038 67 
14 182 42 12 99 59 
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Taste I — (Concluded). 

: Total ter ength iameter | Number : 
FE OMMEN ot eta, ro vee in vat top, of rings height of 

. in inches. stump. feet. in inches at top. | in feet. 

2 18 176 48 4, 85 59 

218 ... cece ewe eee 18 180 86 6 50 61 

RID ..cccsecccnce 18 157 42 q 60 57 

B20 2.00 wencnee 13 150 28 8 76 57 
a 13 200 44 10 102 66 
B22 cccecccacves 13 138 40 4, 59 58 
7 li 162 34 6 87 60 
1 13 172 27 8 108 61 
RAD voce eee wees 13 192 38 v4 96 70 
226 we cccaccceces 18 200 44, 9 136 "2 

Mr. Humes subsequently forwarded some additional notes 
which are intended to show the maximum size and age of the 
spruce. Thus far our foresters have been unable to find any 
black spruce over 36 inches in diameter on the stump. The 
stumps average about 80 inches in height, and in measuring 
standing timber the girth is taken at about the same height. 
The maximum size of the Adirondack black spruce is indicated 

in the following figures : 

TABLE IT. 

1 : Tota 
Diameter | Number | Length of | Diameter | Number : 

REO MEN of stump, | of rings | shaft, in at top, of rings height of 
. in inches | on stump. feet. in inches.| at top. in fect 

been eee neenes 850 90 12 102 110 
beeen ne en weeee 326 84. 8 87 90 
arr 10 

5 weeee Se eRe He Ee H 

Statistics showing the age, size or other characteristics of 
any particular species should be accompanied by some further 
information regarding the various kinds of trees which are g-ow- 
ing on the same ground. To this end Forester Humes, in 
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accordance with instructions from the Superintendent, meas- 
ured off a tract of four acres, situated in the forest in which he 
made the measurements and other memoranda embodied in Tables 
I and II, and noted all the other trees growing there in company 
with the spruce. These notes are embodied in Table III. This 
forest is located in the south part of Township 14 (“ Bloomfield”), 
Town of Fine, St. Lawrence county. It stands on the north 
slope of a hill, the spruce being thickly interspersed with hard- 

woods— maple, beech, and yellow birch (Betula lutea). The 
land on which the timber stands has an elevation of about 1,800 
feet above the sea. 

The four acres which furnish the statistics in the following 
table represent the maximum yield of spruce per acre, the tim- 
ber being far above the average in size, height and quantity. 

The spruce on this piece of four acres — not including trees less 
than twelve inches in diameter — will yield 60,000 feet of logs, 

or 15,000 feet to the acre. This is a remarkable exhibit; and, in 
addition to the spruce, the figures indicate 18,000 feet of hemlock 
on these four acres, or 4,500 feet per acre. The average quan- 
tity of spruce per acre throughout the Adirondack forests, on 

large tracts, is estimated at 3,000 feet per acre, and some town- 

ships have yielded as low as 2,500. 

Mr. Fremont Fuller, of Duane, Franklin county, N. Y., reports 

a black spruce, 10 feet 3 inches in circumference, or about 41 

inches in diameter, outside the bark, breast high above the 

ground. This tree, which is sound and healthy, is standing in a 

clump of spruces with six other large ones near it, and overtops 

the surrounding forest. It stands on the N. W. 4 of Town- 

ship 15, on Lot 8, about two miles from the hotel at Meacham 

Lake. 
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Taste IIL — (Continued ). 

DIAMETER ~ Incuzs. Spruce. |Hemlock.| Maple. | Birch. | Beech. | Total. 

Ra eee n eee vceereeeereees 5 2 1 Bo] vseeee 11 
RD eee c ce rereeenceneeenens 4] ...eee re er 6 
RG ee ceccccereneewtececs 6 L | .....- RB | veeeee 9 
7 Al ccceee | ceeeee | cneeee | veeeee 4 
ne 6 Z| weccee | ceceee | coeees 8 
2 7 rs Bil cecees 5 
5 ee L | cease 3 
2) a 2 es ere 1 
Bo. cece cece cece cee ee 1 B | cvecee | seccen | seveee 3 
a ; re 1 
Bh cece eee cece eee een e| terete | ceeeee | ceeeee | eaeeee | seeee | ceeeees 
2 a es re 1 
i 1 Lf ween 2 | weweee | veeeee 2 

| 202 58 | Si 101 182 574 

The average diameters are: Spruce, 174 inches; hemlock, 

17 inches; maple, 14% inches; yellow birch, 163 inches, 
and beech, 144 inches. This average does not include trees 

of less than nine inches in diameter. Number of trees to the 
acre (nine inches or more in diameter), 144, or lessthan one to 

each square rod.* 
The statistics in the next following table are based on measure 

ments and counts made by Foresters Olmsted and Sanford, who 
were instructed to measure and count the rings of tree growth 

on 1,000 trees. Of this number the first 700 were examined on 

Lots 33 and 34, Township 20, Town of Santa Clara, Franklin 

county. This piece of forest is situated about four miles west of 
the Upper Saranac lake and lies between Floodwocd and Long 
Ponds. 

The 203 specimens next following were examined in St. Law- 
rence county on Lots 8£ and 35, Township 3, Town of 
Hopkinton. 

The remaining 97, embracing specimens 903-1,000, were 
measured and counted on Lots 50 and 63, Township 3, Town of 

Hopkinton, St. Lawrence county. 

Each locality was covered by a virgin forest, the trees 
examined being the first that had been cut in that vicinity. The 

* Not including the young trees under nine inches in diameter, of which there was the usual 

number intermixed with the undergrowth. 
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foresters were directed to confine their examinations to trees 
which were 12 inches or more in diameter on the stump, 
although the lumbermen were cutting the spruce there as low as 
10 inches and occasionally smaller. With the exception of the 

trees under 12 inches in diameter, the foresters examined 
every spruce stump and top within the area selected until the 
required number had been measured. 

In counting the rings of growth in these trees note was made 
of the number at each inch of the radius with a view to deter- 
mining the annual increase in diameter. 

In the following tabulation, Table IV, the first column con- 
tains the specimen number, the next the diameter inside the bark 
of the tree on the stump; then follows the number of rings per 
inch on the stump, counting from the heart outward, and along 
the line of what might be termed the longest radius; the last or 
right-hand column on the left-hand page shows the total number 
of rings, or age of the tree, as indicated at the height of the 
stump. 

On the right-hand page the statistics for each tree are continued, 
following the same specimen number, which, as before, is found 

in the first column; the next column shows the diameter of the 

shaft at the top, or at the small end of the top log; then come 
the number of rings per inch at the top, counting outward from 
the heart; the next column shows the height of the stump; the 
next the combined length of the logs into which the trunk was 
cut, each log beingas arule 13 feet 4 inches long; the next 
shows the length of the tree top or ‘leader” left by the lumber- 
men, and the last column the total height of the tree as indicated 
by the combined figures of the three preceding columns. 

The short dash or hyphen-mark, which appears occasionally in 
connection with the last figure in a line, indicates that the radius 

terminated in a fractional inch and, consequently, a smaller 
number of rings. 
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TABLE IV. 

MEASUREMENTS ON STUMP. 

| Age in years. 

Number of rings per inch on stump, counting from the heart outward. 
SPECIMEN 
NUMBER 

Diameter of 

stump. 

76’ | 88} 8] 10) 10] 12 | 18 | 12) 18 | 10 | 20 | 16 |... eee. nf 
96 22 23 19 19 20 18 10- eheatTanoeeiomheepoas eeeefeenale 

23 25 18 24 1u 16 11 9 eeesfaeaelseeelseaefeventeranartoud 

27 28 6 15 17 £20 16 eoerfeewafonaelfenan ae betel eaee 

28 18 16 18 2 19 19 17 aee@opemer[eeenleus eveelenovite 

23 22 15 va 9 10 il 6- eee pee ec tr etafeeecefeaeatevaevfaaecfa 

27 23 19 16 18 17 14 seeoapareae,astaaepeeaerpesne . ee 

7 8 16 12 ty eeeafeatotrauste 

13 15 12 ee tens tee eeee aeewleee 

18 16 10 eo WaT ee eet ewer es eee te he 

ape*@ eevee aete 

Oe ee ee 

ae soese 

ve 16 12 Seek RRM H TERR APR a OE ae enaate 

32 36 26 24 14 15 22 eee fleeaeleatateoers i emee paneer seen lavaaeioeer 

36 40 30 17 ve 8 vd eee afewanfaeaafewar (seme fewael cena fecarioaae 

30 30 28 12 11 11 10 eaeelaetaloeasetronr teens fren eeaeloeeectoner . 

16 38 23 13 10 9 oe aTe ee eienee oeee eeoe eenreteeane eer eat eee seer 112 

26 28 30 24 14 8 v v ve aeae shane epee aaea aote eeana * * 

96 28 22 22 15 13 12 6- ySepvtireaetvaesetane tae stlignvoloenentioaeanovolaags 144 

24 28 30 24 15 9 8 8 eeerfaevalevanteeeniscoarleseetinnnes a 

30 26 19 « 17 14 T— eb eoleweetlensatsoevtoeonaleeee) »-oeniawas s e 

98 30 19 20 18 6 eeeaTeaaa en ee ame eeu ae boepasaye een ebhelaahataane 181 

15 16 24 20 28 25 18 14 seen peeee Leesa teoeea tome lean e tease lewartiaane 160 

24 “18 18 17 14 13 Tom] wees *eotvtee eet eoen ees e tre eel awa etoaneerioetilases 111 

20 23 24 23 21 18 18 10- sear treet laeeeetoeserleneotaventoacsnatasnntas 

88 80 24 23 3 12 jJ~ enn *@ee toe uh eeeetpuean een eens aot wae 

20 i8 2 28 80 26 8 ee ee ee ee ee ee ee Se ee | 174 

26 33 30 24 17 8 17 19 18 17 eee wees eGanrfpagdeeloavwes awe eema 

32 24 20 21 12 11 18 15 eee ee ee ee | eegalanas 

30 22 &3 Pe 25 18 taeeivegga eae tedtan eae seen faeas Oeastoenmaas an ao 145 

24 36 26 20 15 12 ve sae se ene Lent paw efeata Parleneajanes o* 140 

4t 50 21 14 13 "2 roma leew etreeefoeseianwealoeaatoecrtioeeet rene laedanianan 

4§ 31 23 26 10 li 12 ii eee lobee a eeenvleewe han eo" aoe ae 

28 21 Qt 25 22 21 17 18 27 weae eee pe ees eed riareat aoa alt aeeaniuwss 1£8 

23 | 86 | 85 | 25 | 15 | 9} 12] 20] 10 | 10] OD fecacleseclaccelesnsteccsteces 
26 37 23 18 20 22 somal oeeatbeeoetaerelwonetenvaelooe sl eevaleae heme we 146 
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2 
0 
0 
1 
1 
1 
2 
1 
1 
1 
0 
2 
2 
3 
2 
8 
3 
2 
2g 
4 
4 
1 
4 
} 

3 80 30 29 16 9 10 8 9 5- sH#@efestateeaataeewelto eee feaeeianar 

0 
1 
0 
3 
3 
3 
0 
0 
2 
2 
2 
1 
1 
5 
R 
1 
0 
0 
2 
6 
7 
0 
¢ 

ees e * Cay a” 

shavisaahe ee eH ie ewe “* vey 168 

3 
* e@ee *eees ¢e eehak aa ae oana 151 

3 
s ele aare wawe anwe weue eee fete 170 

2 20 24 36 18 22 96 23 27 *GahetTeaseseeataeea seme ohms ee ee weer eens eae e 196 

2 30 36 30 25 23 16 16 14 PORE Le HBP eee alL eae efewmakleneateeaatana eases 190 

0 25 34 30 20 10 10 reeetee tate eweteenal amen, vues sewonloneefoanataene 129 
2 24 30 26 20 13 16 30 Peau ladaePesealesmatraeeleeoantnawateasaiasvateans 159 
0 25 23 18 14 14 18 Pee etre see aan epeeaelaeaeiagens tees lens tres loves eae 112 

2 28 26 25 14 8 10 12 C~ eouulagvanlaneuleawatioens ee eter eetetawas 129 
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TABLE IV. 
cepa nme nreeensieeer renin a a 

3 Es a a7 
wes | 84 Tor MmAsUREMENTS. so g 3 
oe BS | Ge 7 Set io] 

ams | 2S ° 4, Koes) ° S 
ted O. » viol x 
Ba § m : . Ss aa ‘3 
gOS | ga} Number of rings per inch at top, counting "te 3 & & &0 | 
O24 | 28 from the heart outward. Su | &g A = 
2 bral es a ted = 

Lisseee| 8 16 ae foweede foo vee | a 6" | 58 4” | 317 0” | 87 OF 

@ veer 1 12 evec| ae | vas] as 8 4 | 2 8 | 42 0 | 72 0 

2 seen 0 10 sl aesleeneles 8 0 |26 8 | 388 0 | 67 8 

4 suas 9 15 re rere ee eee 2 & | 26 8 | 80 0 | 59 4 

B sees] 10 12 eact oe fos . 28 | 26 8 | 380 0 | 59 4 

Gi vaes | 9 9 vessfeveoleaa 2 8 | 26 8 5 O | Bt 4 

T esaes| 8 9 soneteser|soesloaee 3.0 8 | 26 0 | 55 8 

S.ceeee} Al 21 seevleveelaearte 2 4 126 8 | 26 0 | 55 0 

9 sscee| Il li pewolee . 3 i 40 0 | 8 O | 75 1 

10......| 9 14 e[eee | eeeles 8 0 | 2% 8 | 30 0 | 59 8 

11... 9 3 | socttean [evaclvees 28 | 26 8 | 84 0 | 68 4 

WR. wees 8 10 | e@epur ees ooo * 9 8 6 8 31 0 69 4 

UB.ssceel 9 vi vooel won| os lovee 29 | 40 0 | 26 0 58 9 

14.... 8 18 ae leencfecacleaes 20 |26 8 |27 0 (55 8 

LB.scees] 9 15 seartvoarteens 2 10 26 8 | 81 0 | 60 6 

16......] 10 12 slrwnslenwelouny 83 2 |26 8 | 8% O | 66 10 

LZ ccees 10 14 Ld aa . Ld 2 6 26 8 33 ve €2 9 

18 eee] 9 11 vane as 8 1 |2 8 | 32 9 | 6 6 

19.cc0c6( 9 | 10 sfocscfecesdecce[e 3:9 140 0 (27 6 | 71 4 
QO. avons 8 12 . . 3 4 40 Q 29 Q 2 4 

ZL sess} 9 13 . 8 1 |£6 8 | 38t 7 | 61 4 

QResveeel 9D 14 . 8 2 |26 8 | 8 8 | 68 6 

QBiveeee, & 1] , 8 4 126 8 | 27 0 | 57 0 

Baeeveset 9 13 . 2 8 }26 8 | 26 6 | 63510 

25 soe 8 9 as 8 0 | 40 0 | 24 9 | & 9 

Zb.evees| 9 18 . 28 153 0 | 20 0 | & 8 

Qrrecere| 8 14 ‘ 8 0 |40 0 | 24 9 | 67 9 

QB.veeee} 10 15 . 38 0 |40 0 | 2t 6 | 64 6 

29.006 9 13 os 81140 0 | 27 0 | 70 I 

BO0...00.) 9 13 . 3 0)}40 0 | 24 9 | 67 9 

B31 veeee] 8 12 , 8 2 126 8 | 2 0 | 49 10 

B2.sc0eet 8 18 ‘ 8 6 140 0 | 380 6 | 74 Q 

33.. 9 13 aa 8 1140 0 | 2 4 | €9 5 

Stiscoee| 9 13 38 0 |26 8 | 384 O | 68 8 

BB. cease 9 16 3 2/26 8 | 338 7 | 6 5 

B6..e00] 8 14 8 6 | 26 8 | 29 0 | 59 2 

Bloseens| 9 17 40 {2 8 | 30 6 | 61 2 

BS..e000] 10 13 § 8 140 0 | 33 0 | %6 8 

BY.se000f 8 14 8 2 |26 8 | 31 8 | 61 6 

40 .caes 8 15 8 0 146 8 | 80 0 | 59 8 

41.... 8 1 28 |46 8 | 24 4 | 58 8 

42.4. 8 12 24 126 8 | 2 0 | 4 0 

4Bieeeee] 8 12 8 2140 0 | 380 4 | 738 6 

4d. coset 9 18 82 )40 0 | 84 5 | 77 7 

45 noes 9 li 38 0 140 0 | 389 0 | & 0 

4G..c00.] 8 12 38 1126 8 | 8 0 | 65 9 

47 ccaes 8 18 24 {26 8 | 29 6 | 58 6 

48 ..0007 8 13 8 8 |40 0 | 27 4 170 7 

49...00.| 10 14 28 }2 8 | 288 0 | 67 4 

BO. aes. 8 12 . 80 {40 0 | 27 3 | 70 8 

Bh aeses 8 14 . 211 | 2% 8 | 24 8 | 54 3 

B2..e000) 8 11 8 4 126 & | 24 7 | BE 7 

BS. sans 8 16 . 8 2140 0 | 28 6 | 6 8 

Bd..eeee} 9 18 : 2 7 |} 40 0 | 88 6 | 76 1 

BB veeee| 9 14 . 241268 | 33 0 | & 0 

BG. eevee vi 9 
. 2 6 26 8 Q7 0 56 2 

BZ ase 8 15 . 8 2 (2 8 |25 6 | 55 4 

BS .eees} 8 12 . 28 i140 0 | 21 8 | 64 4 

59......| 10 15 | 1013101} 14 112 | 15 | 18 [.eeej.es. 84/158 4 | 380 4 | 8% 0 

60...00.] 10 15 - 8 2 153 4 | 84 6 | 91 0 

Bliseoest 8 13 , 24 |2 8 | 24 8 | 58 8 

B2,..00.| 8 18 ve 24140 0 | 385 8 | %8 0 

BS. sacs R 16 26,40 0 | 83 7 |%6 1 

64......1 10 | 20 3 4140 0 | 88 8 | 72 0 
BB i.e] & 15 8 0 [8&3 4 | 21 6 | 77 10 

BB .secee 1] 16 
2 10 53 4 i 0 6Y 2 

C7. ese0| 8 19 2 8 | 40 0 | 8 0 | 78 8 

veces} S= | 16 26 |26 8 |&0 0 | 58 8 

69'.....110 | 18 38 140 0 | 82 8 176 4 
WO,.e00-1 8 15 24/2 8 |40 4 | 69 4 

sovevel 10 17 | 18 22 |/26 8 | 8 6 | 61 4 
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Taste [VY — (Continued). 

SPECIMEN 
NUMBER. 

eter 

atavea 

Diameter of 

Beh a nk fat Bed ak ak Bek fk pak Fok fe ak Pk ek Fa ed ek ek ak ek Rk bd pk Bk Bek ek ak feed ek ek at bed fk Pek fed Rad Pek kt a dk Be bk RR ped ad feel ek ed eek ek ek ek ek A) ee ek Ak DD ed ek ek ek Rk 

stump. 

os 
“~ 

wr OF 

2 

MWMBOMH HOO OPN HOHHONAMTARN NOOR OOH ROO PRY © OO DRM i 6509 © DO 9 HD OD OD COO OT 09 OF OO FO OF 

MEASUREMENTS ON STUMP. 

Number of rings per inch on stump, counting from the heart outward. 

8- eee 

18 | 14- 
15 | 24 
petateeeea;se 

seametn 

Pane lanen 

eeegies es 

rid] e 6 = Pha * 

> CM + = © Gripe 

* . 8 «a . 

ry] a . > - ~~ es ~ . 

Se a ee ee ee ee ee ee Wroo= = = s «+ & ? 

=. » ca 

* 

ane eee 

eebpaneae 

4eefeean 

‘ ote 

ewprene 

®eetaeee 

eee se 

1 fees 

ae oben 

bealee 

aoe ae 

oan ee 

13 | 16 
, aa 

ef ene 

shee aan 

ee@aetesasn 

ean oe 

toe e 

Sealoeocae 

*eeetene 

vee eeae 

ae eee 

eo ahee 

oe wae 

Ce oe 

. aaee 

eee oes 

eohee eae 

en eae 

otee eee 

eeseeloenon 

It]... 
hoe wee 

* 

Le * * 

+ 7 

ave 

ahee aes 

the oe 

oem ‘te 

10 |... 
eeotrean 

awe at * 

eae el esneon 

ebeeetuesaa 

eboeleane 

#e ent aaece 

eerel pee & 

e@eejlenae 

teoatsovaltes 

aelenaa 

ee eatTosaetoleans 

ee a@@ voene 

aeee La eet 

aaee "a aeeu 

oe eae eeo 

eereyeroa eae 

eeanu e@entTaaeod 

eeanwl epee ew 

11 | 8 | 14 
wepeetae ene eee e 

ane tr aoe 

14 | 16 | 24 
aone @eaelTees ea 

6— eavlead a 

eae ane aos 

18 | 18 | 16 
bane an aeea 

apeyTapar ene 

#eanloeana ae 

* ope ee 

aeeaTuaan ane 

SPSS TERE REH ED 

eee Treagaeei aurea 

s@aetleaoeval sae 

ee @euelaaa 

eee ane 

on ee aete 

pe ealtsens ene 

14 eeeatToenra 

ene pTeauctaae 

or aeeadrann 

eevalepoeoaataane 

eeeei cena {ane 

opeetToaee aene 

eee ete eee gee 

ehpestwpaoselaeres 

eteatleoaaapaeea 

aeeaetTaanoaep ace 

@teotessataave 

Pee tele oeetoewe 

* oleae napee 

Se@eaelteeaesrpaeaas 

onan esate ene 

*#@an weateaeage 

*@ealereunataaseen 

¢eae na aehe 

oe ea abe 

e@e#oeiecaee oa 

eerntvace aoe 

an vee . * 

eeelweenant ane 

eas eBPeupee on 

ea sees een 

seee * wane 

aaa aer> nh ewe 

eee te eelathan 

eee ‘eon 7 

oe eee alas ae 

oe ol ane 

Baer eeeep wane 

oe ah eee 

a¢ ee alana 4 

mee Ld ee 

aoe eae “e 

aeretaenae ae 

etal eae et wage 

eee eaeeriavtan 

wee ete ee atoae as 

ener lToanatlewae 

oaenereear abs 

eeeelae eet onan 

eeoetTenrean e 

wene aee * 

aGenmjaoe eae 

aa ene eee 

eeee a aed 

eee ateeoe eae 

wenies aeter 

eeotaae eee 

16 | 11 |.... 
oa @asaeteace@n 

Seee Paseo toee 

eee aT aeeeet eaten 

adh aporees e 

ee¢eetTaowetaada 

ee evel eae eate et 

*G¢apenaneeteeha 

eee oe 

#eeianaesfaegeea 

ae a4e@6 aege 

ae fheneloaee 

e@aeatoae ateeoan 

eae oe ee 

. eebenitmnenae 

eee ntoae see 

. sent Lm) 

eee ene aawe 

eeraetlaaa one 

eat **s #ee 

e@eetleas one 

ae oon aeee 

« * e+ eeat 

eae on oene 

eovett eae aeant 

ene es ene 

aoe ae eene 

oeee a6 aoe 

ese@ieue ap 

eswptioawe eat 

pe RH eRe ee eeen 

ae a] eae 

ae eer ivan 

weestenn . 

eae ese saw 

soe een een 

eeenvwtoeada @e@tae 

eees ehetinanteea 

| eet >wene 

ate eevee Toeaua 

see see @#eoae 

* ee ee lLehae 

een oewetTate 

ont eeeelamas 

eee@estToeau 64 

6eanwtiaewse sans 

wae ee ea ees 

wGe@etoae aaee 

e* ean eee 

es oe ae 

ea om aee 

ane ef rene 

aa etaae hee 

aeeecpene enn 

eevee panded ee he 

ee eal wanwalane 

Lai aoe eeee 

weeetTeotcaiae ne 

aCe anes iaene 

eweeectaae ona 

apeatoeoer eet aean 

eM baeleeeei even 

oh geeatanan 

| Agein years. 
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Taste IV — (Continued ). 
ner eee eee eee SS 

m fou 
z, 8 “3 Top MEASUREMENTS. 3o £ 3 
Bes | .2 + = “i a0 
Le Ral te a oO ~~ apt Sed =) ri 

Bas | 38 2ai\#s|4 | = 
S28 A a, Number of rings per inch at top, counting tw 3 8 to a0 ‘a 

) rom tne heart outward. @ 2 si oD 

a= 1a ss 2\ a Bs 

72. one 11 16 17 19 23 12 9 oe eas *e eena ae Q/ §" 40/ 0” 86/ 6" 78/ 8* 

W.ceee| 8 14} 12/16; 19). salroccleccclecccloccstecee! 2 6 | 40 0 | 4t 6 | 84 0 
T4.e00+| 10 17 | 18 | 18 | 32 | 14 Liscclasecleccuelooscloeee{oees) 8 O | 40 O | 28 6 |; 66 6 
Vis 8 j2 14 i4 12 wi eee eeselawaelaeesateve name 2 4 26 8 33 8 62 8 

76..000| 9 14.1 16 | 16 | 12 | 14 |....leeceleeeclencclocoofoees| 2 8 | 26 8 | 84 O | 6211 
7. ae 11 13 17 15 15 15 eeoelnonetooeelesentaas oeee 3 0 26 8 43 6 73 2 

TB.cece 8 16 13 17 9 eae aojeaseloaua eaenleoentanes 3 1 53 4 23 0 79 5 

79. ues 8 19 15 11 12 . eeelesnaleaselaeaealenn eee 2 4 40 0 26 4 68 8 

80. . 10 18 13 412 12 14 eeealewsrataaeeatfaaeet gas eames 3 0 66 8 24 8 04 4 

8 weeesr 15 14 15 16 seoteoeoewmtionealeoeea se Pea foeecenwriaena 2 8 53 4 25 6 81 6 

B2....- 10 16 | 16 | 15 | 12 | 1B | sclseee] eeelecvelooecteres| 210 | 53 4 | 29 7 | 8 Q 
83 eons 8 18 9 10 16 enealaseol cate foetal seeastaeeataees 2 8 66 8 15 5 84 9 

4.005 9 16 17 11 10 it seeeleseal esas pessslesael ees 2 4 40 Q 34 v 76 li 

85... ‘ 8 13 16 12 14 pece toast toesaleneseleavetaeus ae 3 0 53 4 21 5 UT 9 

BG. aes 9 17 19 ll 15 42 Aa 'puveeaeleeeatoetseoteaeealoe bat 3 1 53 4 28 4 84 9 

iY rn 12 14 16 16 19 20 24 eenetaneeioaeeteess tena 8 2 66 8 23 9 93 va 

88... 8 13 14 12 9 Gon * eoeatoseelaeealoaeertres 3 0 26 8 30 0 59 8 

89. woe li 17 19 13 13 12 14 pw ieee one eeeotree 210 26 8 83 8 63 2 

90.... 9 18 12 17 17 18 woe eoeleneeteae ee oan g 9 26 8 87 7 67 0 

9l.. . 8 16 14 12 16 eeen oe eee e aes eeentage 2 6 40 0 28 4 #0 10 

Od..0, 8 17 14 12 15 10- eae weasel laaeantaa aon 8 1 26 8 24 0 53 9 

OB. ees 8 16 10 14 15 pene eae seeeloeratas ota 8 4 40 0 27 ii val 3 

94.... 9 19 11 12 18 J1- eon eeteotiowrelmeheloenra os 8 1 40 0 a1 8 4 9 

O5.... 10 17 18 12 13 16 ae peewee eepearet ana eee 8 0 25 8 34 6 64 2 

96.... 8 19 17 14 19 eeeeloweelegnealanaet ate eae sea Q 8 40 0 26 8 69 4 

O7 cane 10 19 19 11 17 12 as aemeloneataeeeataae oan g 9 26 8 31 5 60 10 

QB. .eee| SB | 17} 19 [1B | 10 | 17 | caclrecnleceolencefecnefene- 211,88 4 | 2410 | 81 1 
99... 8 14 17 14 18 nae a@nblTaesve oe ae ee whee 8 0 25 8 23 6 538 2 

{00.... m™ | 18 | 16 | 10 | 12 Lrescclecsslerecloceeleweeteras 810 | 66 8 | 1610 | 8 4 
101 ee 8- 18 18 12 15 1 seetreee jesus 3 2 26 8 36 0 65 10 

102.. vi 19 | 12 | 14 | 10]. Jeceeteovelsues 2 6 | 40 0 | 24 7 | OF 1 
103.....) 9 16 | 21 | 13 | 13 | 16 perelonce 3 1 | 26 8 | 26 9 | 56 6 
104.... 10- 19 19 12 12 12 16 eecaieane 2 8 30 0 37 0 69 8 

105.....) 11 2} 9118 | 16} 16 | 19 eae 8 3 | 26 8 | 88 4 | 68 3 
106.....; 8 16 | 10 | 14) 17 |... celsecutec 210 | 26 8 | 2? 9 | 57 8 
107 one 8 19 12 13 14 eattiswroleoee ane 3 0 40 0 21 7 64 va 

108.... 8 2\ 16 9 Ll eaaet @aeGciaeeaiag ese 2 4 40 0 28 4 70 8 

109.... 8 14 18 17 12 eee Bealaeealaetetea 2 8 4) 0 20 10 63 6 

110,... | 8 15 | 16 | 19 | 10 [owesleoeel wenlesee 8 0 | 53 4 {21 8 | 78 0 
111.....) 7 9) 14517 | 13 joweclieee see 22/40 0 | 27 6 | 6 8 
112.....| 7 16 | 17 1 121 12 [oecedeees wleees 8 2 | 40 0 | 24 & | 67 10 
113.....] 9 2! | 16|138 | 12 | 12 |... raee 20 | 2 8 139 7 | & 8 
114 wee 6~ 19 18 10 12 eoeslraee aloees 3 0 53 4 21 0 we 4 

115 pee 8 13 11 15 21 eeatlonte aaee 2 4 40 0 27 3 69 v4 

116.....; 8 14) 15)17) 12]... ].. veswlees 22 | 40 0 | 27 8 | 6910 
W7.....| 9 16 | 12 | 12} 10 | 15 }j.... ‘ 8 4 | 40 0 | 2 0 | 68 4 
118.....| Z— | 19} 12 | 16] 10 j..ceheweefenee wee 27 |53 4 (19 0 | 7411 
119...) I 10} 9{|15 1154 10 | 4? , 2 8 | 26 8 | 41 6 | 70 10 
120... 7 16 | 20|;15 | 9] ...].. see 24/53 4 |1710 | 7% 6 
121.....| 5 12 | 11 | 16 |.... ae oe 8 8 1538 4 | 29 0 | 8 7 

123... 9 17} 13/14] 9) 15].... ees 26 |40 0 | 2 8 | 69 2 
124.. 9 16 | 12] 14] 10] 18 ].... ee 38 4 | 26 8 | 8l O | Gt 0 
125... 9 19} 16,12) 16) 8]... oe 83 | 23 8 | 87 5 | 67 4 

126.....| 11 16 | 14 | 10] 12] 18) 1 ee 40 |40 0 | 8 8 | 75 8 
127. 8 14) 17111 113] 7]... reas & 2 | 26 8 | 27 6 | B? 4 
128... 8 18) 9|19} 14) 8)... aes 210 | 40 0 | 2% 6 | 69 4 

129.....| 9 16} 12) 14]; 18 | 12 |.... ne 3 0 | 26 8 | 86 4 | 66 90 
130,. il 15 | 17 | 14 | 16 | 10 - 3 2 140 0 | 8? 6 | 80 8 
131... 9 12/12 )17 |) 14) 11)... we 3 0 | 26 8 | 23 0 | 5? 8 
132. 4 8 16 14 15 10 eeeel ane aes 2 10 4 8 27 6 57 0 

133... 8 18116 )12) 14] 9-|... oe 38 1 | 26 8 | 2510 | 55 7 

134.. 10 14, 12/16) 14) I4).... see 341490 0 1°90 | 6 4 

1385... 6 17 | 10 | 12 | Tj..eedeee eee 3 1 | 40 0 | 18 O | 61 1 

186....., & | 19} 16]18 | 10) 12]... . 3.0 | 40 0 | 29 6 | 7 6 
137 eons ve 16 17 15 12 aaes a6 aaae 3 4 40 0 23 8 67 0 

138. .. | 8 15 | 12 | 15 | 21 |. , we 210 | 40 0 | 26 7 | 69 5 

139.....| 9 V7} 14} 13) 11) O).... es rs ree 38 u | 40 0 | 22 4 | 65 4 

140 fee 8 12 14 16 13 Yom oe] en 2 8 40 0 26 8 69 4 

141.....| 9 16 | 14 p14] 11 | 16 | cc elewcefeeeetoneatanee g 0 40 0 | 20 6 | 72 4 
142, s00. 8 16 19 14 12 vite eene een te eee te etal anns 10 40 0 80 0 72 10 
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Taste LV — (Continued ). 

MEASUREMENTS ON STUMP. 

SPECIMEN 
NUMBER. 

Diameter of 

stump. 

Tar ADIRONDACK BLACK SPRUCKH. 

Number of rings per inch on stump, counting from the heart outward. 

143.,.. Vi" 30 34 33 25 18 i1 11 9 seaopesoaloeeefoseanfeneefaveataeeeteoselene 

144 as 1 2 aL 35 36 16 9 14 10 10 Peeovioeentaaeetseaslioariowes [ene eee 

145... 1 1 3t 2 £5 16 15 20 21 suseloeeoefeeeeleeerfoanepoeeeleaasfaetefraeantoee 

146.... 1 0 22 20 29 19 17 15 lwetatpeoealeseelevan anetlaaaa an ease teanwetaeeat 

147.... 1 0 30 28 26 a2 7 19 seer leosateeeefaeeataane seofecentasee | ene aae 

148... 1 0 33 19 14 33 19 16 pease eeataaantinevsl eee eeeeleenetveo ee toueetoas eaes 

149.. * j 0 16 17 #3 14 18 17 “ieee etseontaae eanepare eereteaeateas ee oe 

150.. . 1 3 24 30 . Z1 il 14 15 18~], 00. eeeetona eaetoeesfaweet arene leowetvene 

181... . 1 0 28 27 22 14 v4 17 ii eeonteeeafaaeel eases oeaelTosesfaoseetoasationn eee 

152.04. 1 0 32 24 23 25 35 18 ae en ehoaet wwe ae ae eee, eee eee eHe i oe a8 ead 

15B. ese 1 0 24 23 14 14 10 18 Il weontene eeeleeeetamanrinaadleaas n sear lateas 

154.... 1 2 26 «5 12 6 8 10 13 em iae ede ena eae peeaopowvatage eeeo lesen 

155 over | R 24 24 16 11 10 7 vi 6 6 pevejosesfota ever easporen euewtoan 

156.00. 1 2 25 26 30 22 12 12 8 8 5 oF beans ean at beer aeee least leae 

1B? see. 1 1 25 18 22 28 18 17 12 . eeesloaens oe e@a aeaelaawefaeeniane eee 

158... * 1 0 25 27 22 17 16 23 weer lene ype anes ° eee poe evoloonetaeeetoaans 

159... 1 0 340 Oe ot 18 9 9 eean par ees ot eet eee ae aaeea eene ean e@e 

160.... | 10 | 18 | 16 | 20 | 14 | TR | 8} 10 | Glaser line funeefeoesteas | oe fowssleves[oes 
161..65 1 1 Q4 23 19 25 22 7 18 12 eee oe eae eepe oe aees eane eoun *n 

162... 1 7 16 16 18 13 12 13 13 14 11 16 20 14 ae ee nee ane wae 

163....., 14 | 17) 17 | 17 | 16 | TZ | 12) 14] 9] 8] 10 Jccsfeeeefewecfece Jeceelucecfoce- 
164.... 1 1 24 30 26 12 12 13 19 13 Bete sn leanne t ae et ene aoe ot ** ee 

165.000 1 1 29 28 24 16 13 9 a2 ll}... ate pena tete aon oan eeefoeas anne 

166... 14 | 24) 23 | 29 | 16 | 16 | 15 | 17 | 18 | oe feces lecealoeue] corlecor|eessloeestocs 
167 eee 1 2 21 22 15 14 14 8 16 19 aeeantone oon eos eae one eaeetene wae 

168... 1 0 23 36 20 22 24 12 191... ates ehaleanejeee aoe oe ‘a eae yee 

169.... 1 2 24 ai 22 10 13 12 18 wieee@oised waentene oe anes 

170.000 1 0 32 18 13 14 12 21 Bm) sees eo68 poe aeeatTn as owe anon 

Wie. 1 0 32 a1 26 16 18 9 11 eres oe oe oo eee a Woe 

172.. "4 1 4 23 Sh 22 35 15 16 Ww aa6 on eee eas aa 

173... 1 3 88 30 19 ay 18 12 18 9 9 sean leoae Pease fore ntoas Jaen eteneas eee 

174.00. 1 5 46 18 20 14 13 il 16 li 16 15 eae eene eee ees 

175... 1 7 18 16 15 2a 29 23 14 a4 li- ane eonelaon oe oee 

176.445 1 1 24 25 20 21 13 10 17 weoolaessetaeanions woos aeenteneon 

197 eee 1 3 22 24 23 17 ve 8 15 7 6 i) oon eee a) vee 

178 wee 1 Q 18 23 R2 18 15 13 7 8 4~ senhivoae{etan aeontewge 

179 eons 1 0 25 18 16 16 19 10 5- a eons ae sesaleeoen peeeloeos 

180 eee 1 2 20 80 By 20 15 18 12 5- aene eeatoeaen aoe een eee 

181 ene 1 2 28 QI 27 ll 15 17 14 vi aeae na aee ohe eeaeteona 

182.,.,. 1 0 26 22 21 11 12 18 9 easiness aan as eens ene eee 

188..... 1 0 20 26 17 15 8 9 g Vean]oas es senretoeae feeatoe 

184..... 1 0 20 a2 26 17 16 16 *#e@entene * a sepaetaneae eesti aver 

185.2005 1 1 21 18 17 18 19 11 10 teeetaen nee oun oe fener 

186..... 1 1 16 20 2) 14 12 13 li ? F- eena oe oe aee een 

187..... 1 0 17 22 17 15 138 12 @e@eelaaes + eee nae thor wenalanes 

188.00. J 0 30 Q3 21 13 14 13 aaee « aeettoas nee * eae 

189... ] 1 19 20 17 20 8 9 9 een eae eeting aeae ae eae 

190.... 1 1 20 24 17 14 17 12 i ore aero * we eawetoean 

191...,. 18 | 24) 84 | 80 | 18 | 18) 14] 8) 15) 10) 20) 44,... sunelene 
192....., 18 | 8£ } 21 (19 | 16 | 14 | 16117 [10 | 14/10 | to}... veerloees 
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ae 28 PAs} 26 18 li 18 14 perelreanteue enentoee teeelaae oe ee ee 160 
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18 16 16 18 15 11 16 14 oueelevwntae anetaaas he we ehaetesan 124 
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a7 19 18 16 16 12 18 eeeh le aae treo e] eae oa en we eo eeretvawe 121 
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Tan ADIRONDACK BLACK SPRUCE. 35 

Taste TV — (Continued). 

Top MEASUREMENTS. 

cee 

Continued. Number of rings per inch at top, counting 
from the heart outward. 

SPECIMEN 
NUMBER 

Diameter of 
top in inches. 

Combined 
length of logs. Length of top 

f Total height. 

14 5- eevelasewelaseert eave 

17 18 pevufeassefecestaove 

19 yo peaaleaeriooantoere 

14 15 aeseleeeeleeoentsaae 

19 17 aeooleeeslaaeetaaee 

— 

Goro 

71 

9 0 16 asaeteeoeoe leo arroeees ea eat seen eee 26 22 52 

291. wees 10 1% i8 eens leaaapaeestaaeatToceeatye 40 82 "41 

19 io seenlogeetosesteene 

13 econtaeealecors se anjteren 
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16 eeeeteaaatae eel onevele tan 
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16 sean pT aae seer leeeatasen 

14 eeeelaeeatoaes eneetoene 

17 sarnleneo eo ee ee eeotenae 

16 ~“leseoleoee | eo eet eean 

16 12 aeeelaeaelaateeletee 

21 8 teen faceepaaeeteead 

14 9 eseeteeaea | Powe eaeate 

18 16 9 eeaet eetal eave 

12 Qi 17 aaeolesestiaaestaaes 

eeslseeatlas en 

be? A 

. ° ° 
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14 16 eroantreer se eelonee 

4, een 

0 
8 

#eove seenToeeeleeasieneaep rans 29 58 v4 

B28. cons 19 14 10 enatooeeloeemefeeeataseant eens 13 26 Bl 5 

BQi eee 10- 21 17 12 15 ee oetToeeataeeopeearteeee 
34 57 4 

825,000. 8 10 16 weno leoeveteaeeteaesntreon 26 19 48. 9 

326 eese 9 18 16 12 seenelaeeatsosateseaeleeroalp eons 13 38 53 9 

B27. eee 7 18 18 seoeloonsfeoee [eos aet ee ee oo aatee we 40 Q7 70 0 

828. as 4 15 13 eeateceeleeeetoametet eet tene eee 
82 0 

B29 , ave 8 eeealeeaateaae 26 33 62 8 

8 8 
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g eons aeee 

° 

DY OS BD BO 2 68 G9 BO BO BO 209 09 2 W 6G GO ro 

erpeepeeesn 
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B14. wees 
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36 THE ADIRONDACK BLACK SPRUCE. 

Tasrze IV — (Contenued ). 

MEASUREMENTS ON STUMP. 

ae i Be 

BS | 8 
AS ga Number of rings per inch on stump, counting from the heart outward. 
7) fj 

B56. .05. 1/2" 26 32 20 1” 20 x6 18 eetaledaelewaeie oeenleeae 

857 cee 1 4 ra 3l 13 21 17 14 18 16 Beetle eeealever 

B58..0.-1 16 | 85 | 45 | 24 | 27] 2k) 18) 10) 6] 10).... voerlevne 
B59. vee. 1 2 37 37 16 30 28 17 14 waeelaoteloane aenelooee 

860.0008 111 | 21 | 81 | 86 | 20 | 17 | 18 15 | 20 eeeeloces 
BGl.veee 1 0 30 36 32 22 21 15 10 eeeneletpentaone @beclaonea 

862.0006 1 0 88 31 20 17 18 18 oo detoloeves ehealeane 

B63. sees 1 2 23 23 23 25 24 23 28 17 wiseee eeesirewe 

864.....; 16 | 80 | 88 | 14; 11 | 10; 15 | 16 | 16 | 28 ).... soesloces 
B65. sees 1 0 316 25 18 20 19 24 oes bras ealiggaen oe hs seas 

806.0000, 15 | 85 | 24 | 25 | 281 18} 12] 8 | 18 |} 14 fae. coenloase 
BET. sees 1 4 25 20 21 138 13 12 18 24 eeenloees gue otne 

868..065, 18 | 28; 20 | 26] 138 | 138 | 10) 11 | 12] 22 | 16 soueleens 
869.,...; 13 | 15119 | 15] 16; 17 | 12 | 18 | 15 j....].e.. veenfoees 
870 enas 1 0 30 34 19 18 20 24 srecalweeoaleveslaane coaaleees 

B71..e00, 18 | 18) 17) 1%) 12); 12) 9 14 sossleans 
B72.,00.) 14 | 28) 112) 11) 9] 17 | 2] 23) 6,. sonrloves 
878.,00.{ 16 | 2 | 22) 17) 16) 13) 11) 10] 8} 18) 11 searteoue 
B74. cas 1 3 18 27 25 24 15 12 18 li- toe anne bbeutoaes 

B75.ee0e] 14 | 16) 47) 15] 17 | 23) 121] 16 | 17 | 18 caceleens 
B76..000{ 10 | 20) 18 | 20] 17 | Bj 10] D frsaclecsalsoas coecleoes 
377 eoee 1 0 “8 22 2) 13 10 9 iW out @8 aannlaeeee 

B78. eas 1 4 46 : 20 15 14 16 20 380 #etelane eeealeene 

379 enue 1 8 36 14 13 18 22 13 18 19 oaeeteeann poanleone 

880 oer 1 0 13 31 a4 38 24 22 Ceeofecsetacesiveons peoafaane 

381 oan 1 5 18 36 23 21 20 7 10 reese deeontrane 
882 ....; 14 | 28] 26] 8) | 20 | 12) 12 | 18] 28 ],...]... elecseleces 
883....., 2 0 | 19] 19 | 23/15 | 11] 17 | 10 | 10 11 10 
884..... 16 | 19 | 42) 27 | 11 | 12) 12 | 10 | 18 | 13 | 22 veesteane 
885 oaee 1 4 20 28 a2 18 19 16 20 16 eae eee een eaone 

886. Bee 1 4 18 25 Re 17 9 ll 13 ereleae sane seeuloeee 

887.0004, 14 | 23) 19] 80] 85 | 23) 8 6; 9} 11 seveleoee 
388.. he 1 0 17 30 20 18 11 20 18 eae see pees seaelowwuty 
B89..006 1 2 29 21 “0 18 22 16 23 12- teeetowes eeoeeleooden 

890..00., 16 | 20/19} 13} 16] 16/19) 18}] 9 | 11 | 18 seeelrece 
891 oo 1 1 80 83 16 25 18 16 8 ee eel aomal rane eesateene 

BOR. wae j 0 36 25 13 & £0 17 ant #nanteaeunrs ara eGteatoeaane 

B038..0.0.{ 2 O | 86 | 22] 37 | 16 91} 10 | 14 | 80 | 16 reos| eens 
894....., 18 | 82] 27 | 20] 20/12/1138] 8] 9] 8} 12 ceveloeee 
BOB. cee J 2 19 23 18 16 17 19 10 §- ee eas eeeotaaean 

396 ees 1 4 23 27 24 22 18 12 13 22 8- sane etealiaeve 

B97. 2005 1 7 25 2h a7 al 14 14 15 17 17 evpneteaee 

398 oor 1 1 24 8) a2 18 il 18 18 senelrtne pheeteewe 

B99. see 1 1 20 18 27 28 21 17 2) wuvfeeactonae epeontenee 
400 one 2 1 12 a2 13 17 25 14 14 14 18 15 seerlonnsa 
401 saan 1 3 at 26 16 1t 15 13 1) 9 deloese aeeafeuas 

AQ2, . 0s 1 0 Pal 21 al 17 13 23 9 fees laaewlone eeoeeteean 
403 ater 1 4 28 28 Pal 17 16 13 13 138 eeenlaae eehetToeas 

404,....., 12 | 27 | 45] 14) 26] 17 | 12118 | 22} wl... vousleens 
405 bene 1 4 26 80 19 16 16 19 20 hae toe ete eeee Te ees 

406.....{ 18 | 22 | 24 | 24115 | 18 | 18 | 18 | 14 | 13 | 12 seeeleves 
407.0005] 15 | 20 } 28 | 14 | 12 | 19 | 22/47] 141 271... secsleees 
408.....{ 110 | 22 | 24) 23 | 42) 13} 15115) 14/14] 17 ee 
409.....) 19 | 86) 42) 20) 41/ 11) 61141] 8] 12] 18 eesefoene 
410.....{ 18 | 25 | 22) 8! | 18 | 12 | 38 | 12 | 16 | 80 | 238 vesstnons 
All.....| 17 | 40 a7 }16)12;14] 9) 8] 10) 34 sensleues 
412...004 15 | 30) 26 | 24] 141 18 | 16 15; 8 | 18 oafenerleces 
418....., 16 | 26) 80/86) 15/11) 12/14) 8] 71 45 suestaees 
414... 1 1 26 a0 22 17 16 8 woes [eeee eewelnwae 
re 1 5 22 18 16 #l 12 12 10 9 5- ae oeeufawe 
416. .005 1 1 20 34 21 13 j2 23 8- eeteteeee fl eaes eeet  apane 
AIZ. vee, 1 2 23 8 19 18 17 18 9 i peestoaen eeerleeta 
418 ae 1 2 23 26 16 15 15 8 14 11 weeetones ee een bee 419..... 12 | Qt} 88 | 2120) 16 | 16} 10113 1,. faees sresfenes 420.....1 15 | 34 | 84 | 27 | 21] 16 | 18] 10] 20] 18 ].... seestenns 421....., 10 | £4] 82] 19 | 22)371168 | 10] 10 |....1...,. reveloene 
422. os 1 1 24 80 32 30 24 18 ese laeeel rene oene 423.,...1 10 | 241 26/20/21) 38} a4] 0 ff teeslecee 
4 *enue 1 2 30 80 27 12 15 9 16 13 Whew eee tawe 425.....{ 11 | 20 16} 37 | 10} 9] 30 |...occ: veelenes 
42 aeete 1 1 av 28 18 15 13 1 PACHTER HOT H ED aeO8 non 



Tar ADIRONDACK BLACK SPRUCE. 37 

TasLe LV — (Continued ). 

31.8 ¥, c. r, 
zoos | Sa Top MEASUREMENTS. SS 8 2 

Bas | es 3s. | 81 3 | 3B 
sok | & os | 36 © 
eae | 34 He | ga | <i 
BD E ry Number gf ring 8 per inch at top, counting wee & bo ey ‘a 

° rom tae heart outwar D @ =| 8) 
o~ |A* fy 2| 4 B 

356 oeen 8 12 22 21 17 10- seonbapwtatawaelanns eenleves 2/ 8" 46/ 0" 24/ 8" 66’ 11‘ 

B57.000e] 8 16 | 19 | 20 | 2O Jisejine [ooesloovc{sens[eoecjeoee) 2 0 | 53 4 | 26 8 | 82 0 
3 wee 8 17 20 13 15 vo eee leaee eee etsseealaees inane 1] 8 53 4 19 4 4, 4 

B59. eee 8 19 19 12 16 B-liees eevee leseateecaleonalocas 2 0 53 4 4. 0 79 4 

860 f#eue 10 8 18 £0 23 19 Oe ee aeoe es seer leaner 2 8 66 8 18 6 87 5 

BEL. aces ve 16 12 9 14 @oaleeeer(eecefeseefesaciasaaletanr 2 0 26 8 ai 4 56 0 

362..++.) 8 17 | QL | SB LAL jreenlressleonsleoccieouc| evolooee| 38 0 146 8 | 25 7 155 8 
BOS. eee. 8 21 16 12 12 Ym) aes oenetseonelsreaniennstioan 2 8 40 0 35 10 78 6 

364 eann 11 ot 22 17 11 13 on #eeapyeseoewise@astoeeue 2 8 40 0 89 9 82 5 

$65 #ene 8 16 9 22 13 Tal as eeeetaeve een eeetase 2 6 40 0 23 6 66 0 

866 tote 9 10 16 23 15 12 vhe eoaleeuateoee oe oe 2 4 53 4 at 0 V6 8 

BB? wo eeee 8 12 19 19 16 6- teelecaetiaaetloeneleewrioane 2 3 53 4 24 8 80 3 

868. .06. 8 V7 21 11 18 9-|,.0 atectovactoewasteseriaeer 3 0 53 4 25 6 BL 10 

869...04) 9 19 |} 16 | 2.) 1 | 12 cecalecoclosnc|sesstoeeey 2 8 | 26 8 | 26 0 155 4 
B70. eas 8- 21 ll 20 t 10- aeeleceataaeelecneloensl eons 2 6 26 8 a2 10 52 0 

BTL vees 8 6 12 20 ae li- veaeele ee ep eeeetosas Paetoeage 3 10 66 8 18 6 8&9 0 

B72. .00s 11 19 22 2: 18 12 Li-| wees seaefoaartiosevlacer 2 4 25 8 36 0 65 0 

373.606.) 10 16 | 20 | 21 | 19 | 14 |... leceelaceelecesloeee oe | 8 0 | 40 0 | 8310 | 7610 
874 eaee 9 9 23 17 12 16 eoarfesortanas] os aeeeteas 2 10 40 8) 22 6 65 4 

Blaevees 8 2 12 19 15 sere loveetoanel sanmeloeman|seaataans 2 8 53 4 22 0 73 0 

376 ouus 8- 16 19 a1 12 wont vearstoewntaaarlaearione 2 4 13 4 at 6 47 2 

377 eeee 8 17 22 1y 12 AP] peealoowefeeaelemantswaaliaon 2 5 2) 8 27 5 56 6 

BIB. cae 10 23 2) 27 14 23 weet wee Le soe | 2 0 26 8 bad 4 68 0 

B79 .c0ee 8 9 ai 19 12 V ton eabelreenloaar oe aaee 2 8 40 0 22 ve 65 8 

B80 ..008 8 12 39 26 15 one oanteanmcfoenrioans ae abe 210 26 8 20 10 50 4 

BBlecens 8 20 16 19 13 eeanateeae eeateanelecestruantveas 3 0 40 0 18 0 61 0 

BRZ. ees: 9 20 22 15 17 16 poe eeane aleues és oan 3 1 40 0 25 4 68 5 

B83..006/ 11 8{12; 8/12) 16/1 Pe eee soer[ 2 8 | 40 0 | 42 6 | 8 2 
O84. vaes 9 16 20 2} 8 13 eeweleoaestaoesionae! wastaner 2 4 53 4 28 4 &4 0 

B85. e008 7 8 17 22 i1 eeentoevelraeelonael of waeloae 2 8 53 4 20 4. 76 4 

S86. 0006 8 17 18 20 19 eealeearpraeeteaarleaaeles 2 3 40 0 33 0 75 8 

B87. . 00 8 10 17 13 19 6- oon Saal rewele owe eoetiagan 2 6 40 0 15 8 58 2 

388. .+.- 9- 9 16 24 18 12 eeonpee ea eens eteeeont seer [oane 2 2 26 8 30 0 58 10 

889 aene Jom re 15 23 21 16 . OeepPreeeleseanp se earlaneas 3 6 58 4 12 0 6E 10 

390 eee 10 22 19 12 15 12 eeealroer[eoeafeametosceetionans 3 0 40 0 34 4 77 4 

391 eone 9 18 21 23 15 9 see eaee] weoeoleamaetreerieonan 2 4 26 8 39 0 68 0 

B92. 000. 18 19 24, 12 aee se ee aang ane ane te ee 2 3 26 8 87 6 66 5 

398. a1.) 22 21,18) 12) 14]13) 15 |} 18) 16) 16 | 22 | 28; 38 2 |48 4 | 75 O | OL 6 
394...../ 9 TZ {17 | 2B i SL | 1B Lcccleaesleees[evec[eces{ooee] 2 4 | 40 O | 33 O | 7K 4 
395.452.) 8 14[ 16 | 19 | 19 | 16 | wa fececleese veostseeel 2 6 | 26 8 | 82 4 | GL 6 
396 weoae 8 10 21 Re 12 10.- ane @orfescoleawafemautene 2 8 53 4 16 6 "2 6 

BO7 cee 10 15 11 23 19 12 eaoetooeetrsmeatooas | aosuoloana 2 9 55 4 24, 8 82 9 

398..+..] 9 V1 feese| QL | 17 | LR] G-| oe freee]ewocfeoecteoee] 2 4 | 26 8 | 22 6 | BL 6 
399. .00. i 16 14 19 17 savatewertrereleeeelraasbocantowes 2 8 40 0 30 0 72 8 

400 eene 14 14 9 10 12 17 12 13 23 senelooeetaens 2 10 53 4 79 10 96 0 

401.....] 9 16 | 21 | 28 [ 1S] 12 |... feeeedeweele socsfoaeed 2 8 | 40 O | 8L O | 73 8 
402 eowe 8 18 17 19 20 eee @aeteenr #eepeeveioante ees 3 0 23 8 27 6 57 2 

403 oeee 8 12 19 19 21 + oe wee Sealeee 3 3 40 0 22 8 65 il 

404 eae 8 17 19 22 13 eaeefesmofoeea | ssentoees eeeleeees 2 8 40 0 Ps) 0 67 8 

405. sees 10- 9 16 21 23 J ro 168 eeeelaanur peel ren 3 2 40 0 38 4 81 6 

406...../ 10- 87 12 | 16 | 22 | 2B i AT Ls esleees socsleoes|, 210 | 538 4 | 25 7 | Bl YD 
407.....1 9 21] 18 [| 12 | 20 | Bd focailececlrees cocjvessl 2 5 153 4 | 31 8 | 87% O 
408 @séae 9.- 11 2) 21 17 17 seeotceen Peete sees iaanateaas 2 6 53 4 24 4 80 2 

Cr 9 12 17 23 24 91... eee Paee trea hel aeeoolawna 2 8 53 4 25 8 81 8 

410.....| 11 11} 20 | 26 | 19 | 12] 1B jrsss] cacfeacc[acesteoee| 8 O | 40 0 | 40 6 | & 8 
411.....' 9 16 | 18 | Qt | 18 | BW [rcre) eacfroevlaceslecuclesso| 210 | 53 4 | 26 7 | 82 BG 
412. wee. 10 12 20 22 18 16 +e8 @eelsaseteatafaeealaaen 2 8 10) 0 23 4 66 Q 

413. woes 8 16 19 17 22 eeoolemaetsabeleenelaoseleasealenae 2 7 53 4 27 0 82 11 

414..... 7 10 13 19 14 reeetTee ee THe PeateflesselToadataece 2 2 40 0 23 vi t5 

415...., 9 18 12 23 19 12 etoetetontereertoeaotiowastenve 2 2 40 0 32 8 "4 10 

416.....| 7 18 | 2b | 1B] 17 [ow celeevalewealoees vesfoeeei’ 2 6 | 40 O | 28 6 | 71 
417.....| 8 16 | 14 | 19 | 14 [ees diccs[eeenfececlroaclaccc{oeee’ @ 5 | 40 O | 2610 | 69 38 
418.4... 9 13 al 23 16 9- pevelimonleneo[oeealoone ear 2 4 40 0 26 10 69 2 

419... 8- 16 17 26 17 12 ae FUHe le eee Leese lotealTeaees 2 6 40 0 32 4 74 10 

420.4... 9 J1 | 23 | 26 | 17 | 12 [occ elcaclecasfeoeclecec{eeeel 2 8 | 40 0 | BL O 173 8 
421.....1 8 138119 | 12 | 24 | ic.cd ae | oenlewnctrecs[ooeclsoes! 2 2 | 26 8 | 80 38 | 59 1 
422 ae. 8 16 9 17 19 6- ea ewna lt ene eure 2 6 40 0 32 10 75 4 

423. a6. 8 12 21 19 21 eoeoe #eale ean?  peeatianate Ghee 3 1 26 8 8 59 5 

424.4... 12 16 | 28 | 20 | 23 | Sd | VSL [iu [eousleoeelevec{eess| 310 | 13 ¢ (52 8 | 69 10 
425. wees 8 12 16 14 20 eee eeoelteteelooen eens enna 210 40 0 22 § 65 4 

8Bicees 8 17 17 P»4 14 Se eecel(eoeatseeafaeeeoladas 211 26 8 29 6 59 



THE ADIRONDACK BLACK SPRUCE. Go @ 

Taste LV — (Continued ). 
} ' | 

MEASUREMENTS ON STUMP. 

Number of rings per inch on stump, counting from the heart outward. 
Diameter of 

stump. 

SPECIMEN 
NUMBER. 

| Age in years. | | 
19 s@tefo so eveatovasteeoe [eae elesoafpesteeioeaaentesaeateseantionesr 134 

il 8 9 5 eeeeleeeetaecwae eae weeoleeoeltsoeeateoan Le) 118 

13 12 evealeovo ae natToeoeee teeter ea eaoteearieseetoaaaataaeor 128 

tome 
~ = 

bed i] 29 Oo n a 427,..+ 

e#eee 

afoeoevoelaneelTi see feeaateaeeteoecaestenes tT eeeatoaava 126 §- ous 

18 17 138— . eens ae @aeeloecaesloaeeT te aeeianeaataas 129 

15 19 11 10 Secale ceolesentoeestaneeteasetavesisanse 141 

22 16 eeealeeanfeeeefeeae lee aston ealeeneieeentoneseiaane 181 

uaeee 

Loeeas 

weees 

oooee 

4 #agae 11 18 etre TaeaeT eee e eee see netioeantTeaweiaoanae 

4 Be neee 

eeeeve 

“é 20 Gum SCCe lL eeeapeser eeet ee es ite aetoneaten se 

12 16 2 @eaoacateeeeotleseenfeeoen(eeeertoeaseToeeee leans 

14 Seve toeseeleeee toe astaaseanlTasceaolenaeautsseoascToeeri oe as 

22 10— Bese loeastianeerleaewaeleeeeteneanteecaeteseeleoen 

ape eee laewelaneoteeaatenees 

semttT oe@aslaeoseiaaeetonue 

peor leeerleeavioagnesionba 

peso lasealeoanoeloaanartioane 

eeaerleeee sewer osateens 

10 PRaeloeneteeesloaee 

16 #eealrearlovaataane 

eeaeaelenaetaecssetlaeaaleana 

[ea helaee eoueioannetaeas 

oeoetaeeonteaeelonaataeee 

@eeelTeeweleeeslvoogelavne 

weenlatoalobeotacantoane 

weonpoes eeeotaeenfoane 

eerie aesceioeaeiannatoean 

ef[eoeeetreba tee eoe tonne tioane 

efaeeetToeealoeeonteoaaesi doce 

espe eee weeweoleves tases) seas 

Peaeleeetntaoseniabes 

eee eeoweleberloenestoane 

o@Oe Te teaeTeeartaanaetavae 

eee eamoleneatagentogue 

Seerafpeeeetave pean Te een 

PeeePesonteawereeenl eave 

462.000. 16 12 14 li 12 16 11 ebeer Teese tsbenteaacaelLeeae 

AEB. wees 15 12 17 12 22 13 *#e@harreerreeeelseaanieonnne 

doves 19 18 18 20 15 16 17 23 6- seasT one Pees eee ype eaede 

Becace “0 17 14 19 19 15 9 a@n oer elebeohtaeefeewatlaeeateaaan 

466.000. t 18 16 17 16 17 18 12 "lease eleeeeleenntsreerlesarionas 

abate 15 14 14 15 19 12 18 15 12 sevatoeenteeostaeeeteaas 

eeete 19 19 16 16 10 9 9 15 22 ape eee Te eae eT eee epee eee eee 

r (1 ‘ 15 15 14 14 15 19 12 heen efeeeeleaeef[ateriesertasae 

eeeen *jeeta lees er ieeeotloeeoerfToedcunsa 

eo be eee Te een Teena ae eaenion ne 

eeees eter sasalooretowesioans 4 
ANB. 0008 

AU4 cans 
AUB. cans 

A7B ose 

S@eapeeaatoeceeleteaianae 

eetaeaes Seeloaeceleanetenne 

1221/11/16 / 10} 11) 8. eee 
eebae lo eeoTeOaeepeetal teoe 

tees 18 | 22112113] 10| 14 | 1B |.ssslecce pean Peees Renee Deeee Raut 
479. vo 0s 23 22 22 27 19 23 eee ewe] 6 eeeeleons(eeeelownsl ovens 

#o@un Gee fetaale seal se eatsawa 

ehese eteoeTeeontaoboaetoeanalaaeus 

22 weeelTeoe etl oeaene 

22 18 - eeweleeane 

15 | 10 | 16 {| 12 
11 10 oaeahaene 

li 10 Pee hte eee 

9; 7 | 10 
11 11 sem aleaone 

eeave elem ee peaeelitentonaneanr(eaea 

483.00. 

epese 

eLeteoepa ean leeraleaeataeann 

Pe Pepe eeae te eealasaaneiseen 

eoena 

486.0005 

ABZ cess 

omea Tote aTetaee lector laaea 

etentetserlonestaage eee 

Ct Loew laseoteeeale een 

489..0.4- 33 30 20 12 10 12 12 6- aeans eeoe Teer Lee eel ewer le eae 

oenee 27 24 20 15 12 16 19 aeentoune eter ieeeatreaelevanalenne 

*tean 27 20 £6 21 18 16 seve freeeinvnelda eneelewee leew faaesi vane 

eens 32 30 24 It 16 15 aewloenenlonee ees levee lemon liaeelaaue 

AQB. aves 29 26 19 16 15 16 (5 10 eae eee feeestoonaipanalaees 

eaves 29 29 18 12 12 18 19 18 eee eeaeleetaleeawtosen [eons 

495. ones 17 20 17 13 13 22 18 eeeelesne eLeeaaelaadalecealsaasloene 

20 14 event eean 

22 18 eee niaene AO neess 

ewe lesen toecantennalaeoan 

S * * s 

So Dkk ek ed ek at ek tk eet ak at ek kt ba a et kt Bk pk ok dk bak ft Fk a feed eek rh alk fed fea fake fea hfe, Beh feed fad rk ek A Sk bed ek Bk ek ek ek Pk Bk fk ek ek Bk ek Bek rl dk ek ed tk Pk MRM ONWOSCHH ODM HP OODNWOSNONAABOOPWNUARUMNVUIRMARWOORMRHHOBNVRHONSCORAMABRHAOOCHHNOHAARMONS 

ok o ps os pnd ~J 

13118|19/ 14/13 |19] 28] 84....|. 
14117 1/16] 14113 | 17 | 10-|....|....|. 
20 | 19 | 21 | 28 | 17 |10}16 117) iL 
12 18 17 18 18 15 10 10~ eeaee 

28 ea 

9. 

2 

He eeleeeateehateeaatasas 



THE ADIRONDACK BLACK SPRUCE. 39 

Taste IV — (Continued ). 

tea] fra e 

Zea 8 be a Top MEASUREMENTS. 3 fo £ = 
Boel ag - a “4 be 
as | se of | 2 | 4 | 2 

2 | 
bas Ae, Number of rings per inch at top, counting ic) Ki 8 be 3s 
am | ae from the heart outward. <a S ® ° 
7) = Fd x rd BH 

427. wa6 8 16 19 10 24 eeeeten beeeleonntanes &/ 0” 28/ 8” 21/10" 50’ 6* 

A2R. aaas '0- Q1 28 30 17 1 19 e@eetaecaaleaaas 3 2 26 8 36 8 66 6 

429.....| 8 12 | 16 | 23 | 16 [ccc [reer leeeelececleces 2 6 | 26 8 | 24 4 | 6 
480. wees 8 19 11 17 12 Ql eee eels eantoevas 3 0 26 8 23 vé 53 3 

431 eeee 8- 12 20 19 10 18 seoealeeeetaaaataaer 3 10 40 0 20 0 73 10 

482 eease 10 17 22 20) VW 18 eee leeeotioaadeloaee 4 0 40 0 38 8 82 & 

433... 9 20 | 20 | 13 | 14} 18 [ccc leseelaven{onns 26 |*6 8 | 87 4 | 66 & 
4384.....| 10- | 16 | 24 {17 | 11 | 16 | 10-[....[.secleeee 210 | 26 8 | 3410 | 64 4 
435... 000) SB | 10) 17 | AL | 15 | 1S Lrecaleoeclacesleuee 23 |26 8 |29 7 | 58 6 
486....-} 8 12 | 19 | 20 | 17 |rccclececlececlesve|soce 28 }40 0 |} 35 0 | 77 8 
487.....| 8 18 | 12 | 19 | 10 |... lrewcfrcee|sousfoees 26 |26 8 | 8i 4 | 60 & 
488.0001] 9 16 | 2L | AL | 23 | 10~|,sssfaeenlenocloees 3.0 | 26 8 | 2 6 | 5 & 
439... 10- | 20119 | 12) 16 | 16 beasloscaleecela 8 4 |}40 0 | 37 9 | 81 1 
440.000.| 9 17 | 1% | 14 | 1e | 17 |ececleswetevcsloaes 210 | 26 8 | 32 6 | 62 oO 
441 cane 8-— 19 12 21 17 12 eee elioeeveton a eeee 3 0 40 0 £5 vé 68 7 

442. c 000 8 18 16 19 19 pasoteeenlesauloens 3 0 53 4 21 6 [7 10 

443.0000) B— | 17 | 2S] 2D] AL | 1G frreeleves| an Joes 238 }26 8 | 2 3 | 55 & 
444.00 li it 24 19 20 17 10-|..5. etesloeacse 4 4 40 Q 84 va "8 11 

445.000.) 12 10 | 14 | 14116 | 16 | 4 [esecla cede 8 6 1538 4 | 84 6 | 91 
446.....| 8 12 | 16 | 12 | 16 sanslrecslocer{ens 4 2°|40 0 | 26 8 | 7016 
GAT cece 8. 14 20 17 11 10 SCaolTeeeeltoaeeatiag 3 6 40 0 21 4 64 10 

448. cee, 8 13 19 17 12 Yml sou eeeelspeeetnate 3 2 26 8 26 10 56 & 

449. nee 8 9 17 22 15 aeeeatane eouee ae eeiaaone 3 0 §3 4 27 9 84 1 

450.00: 8 13 16 16 20 eeeetospeoateaeaetaeaee 4 0 40 0 23 9 67 > 

45 cans 9 16 20 28 419 12 steele eaeaaeleana ees 4 8 66 8 26 4 97 & 

452 aeea 8 40 14 19 19 eheelTeete lan *#lLaes GOs 2 2 26 8 24 6 53 4 

453...../ 9 12 | 16 | QL | 17 | AL jececlsecalsaacloons 3 0 |26 8 | 2 4 | 5? @ 
454 aeon 8 lf 13 26 12 5- ae ooeetawnentbnene 3 10 26 8 24 0 54 G 

455..00.{ 12 12} 16; 91 17 | BY IB feccclewcclace 42,40 0 | 37 6 | 8 & 
456..0..] 11 18 | 10 | 14] 18 | AL | Bmlrecclreesloaes 8 4 |40 0 | 40 4 | & §& 
457 eens 8 18 18 19 12 i—mleosvlaneoleaeeloene 4 8 53 4 22 8 80 &. 

453 a@eeasd v4 18 20 12 15 ean ohe eea Ce] ea 3 2 26 8 20 10 50 8 

459..... 8 8] 19 | 19 | 16 [..esJseecfecesleanctscee 3 2 (26 8 | 27 4 | 57 & 
460 eaeen 10 8 21 20 12 19 aeeupeeneteaeasn os 2 4 40 0 34 4 76 &. 

461....,| 10 16 | 22118 | 19 | 17 |rcccfewecleansloucs 3 1 |40 0 | 30 6 | 73 7 
462 ....{ J1- | 14 | 19 | SL | QL | AT | 14 [reaclaeecdaoes 40 {40,0 | 8110 | 7510 
ABB. veee{ 10 | 10 | 20.1 17 | 19 | 19 |ecec[eveslecsefeoes 3 4 |40'0 | 29 8 | 73 © 
464.....| 8 10 | 17 | 19 | 2B | ..|revalanes|senstecne 28 |40 0 | 21 9 | 64 & 
465 @eae 9 16 12 14 £0 10- ee eeneetlaaas a@is 3 0 26 8 24 8 54 4 

466.....| 9 12 | 19 | 21 | 15 | V4 [ccfececfuearleoe. 3 0 |40 0 | 2 4 | 69 4 
467.... | 10 15 | 21 | 12] 17 | 1B [.ccclaawslecuelons 3 4 |40 0 | 28 6 | 71 10 
468.....) f1 14) 18 | 20} 12 | 19] 1 [ress [eens louse 24,40 0 | 83 8 | 75 7 
469.....1 10 16 | 20119 | 17 | 1S Lisccfreaelsaeefeoes 3.0 | 26 8 | 36 0 | 6 8 
470.040 10 1) 18 22 12 18 peeel ahrteeeeleuae 3 1 40 0 29 6 72 y @ 

471....-| 8 12 | 19} 2O | 16 | B-|resrtrsssjrecsloens 8 8 |58 4 | 23 5 | 80 & 
472.....| 8 AL | 16 | 19 | 2S |. cccleweefrsesfesenlooes 8 0 | 40 0 |; 24 8 | 87 & 
473 ear Tm 8 18 18 20 eeeetesentees Teevetseas 2 2 26 8 Q1 6 50 4 

74.000.) 8 JQ] 19 | Sr | BW prveclreesfron fowee{eoes 43 |53 4 | 2 4 | 79 11 
475.2... 8 18 | 16 | 14 | QL [resalavvctroosloancloves 3 1 |53 4 | 26 8 | 8 2 
476. wees ? 1! 13 19 23 ee ae@e eueprens shoe 2 10 40 0 21 6 64 4 

ATT. wees 8 10 16 21 17 teoaels @enloeeerreeat sens 3 0 26 8 32 10 62 6 

478.600. 8- 12 19 19 10 13 ene aeryoeaerirsen 3 6 40 0 21 8 65 2 

479. ..0.1 9 14 | 14. | 20 | 31 | 98 [cc peeeale ee fowoel 30 | 26 8 | 83 0 | 6 & 
480 ° 9 13 19 9 18 2 bette aee een tT erage 3 1 40 0 34 6 77 v4 

481. sees 9 12 21 17 16 20 aet eeeselaseealeebeta 4 4 40 0 30 8 5 1) 

482 eaee 8 10 17 12 20 eeaefoeevloaeelraearleons 2 2 25 8 20 10 49 & 

483... 8- 13 16 21 12 14 oapetTreaes[eaoueetaeer 2 4 26 8 22 6 51 & 

484 aeee 10 14 19 22 17 11 e eeecleseateses 2 8 40 0 27 4 70 o 

485... 9 il We 20 14 12 bpeealawpastlaese Ta eee 2 8 26 8 89 8 69 CG 

486. wee. 10 16 21 12 18 10 ease obaetaeweaetabtan 210 26 8 384 v4 64 1 

487. .+..| 10 16 | 20 | 10 | 13 | AL [rassleousleensfoees 2 8 | 25 8 | 8710 | 67 & 
488. we. 9 17 19 15 21 8 aeeetaaactoeneleeen 2 v4 26 8 80 rf 59 10: 

480. wees 9 14 21 17 16 16 eae seat levealtesas 3 2 26 8 B4 vg 64 5 

490. seas 9 16 1? 20 12 13 Peale een eeenlases 2 6 2h 8 al 4 60 G. 

491. cous 8 18 10 19 ‘0 eb TP Gael eeea aseasr tevas 3 0 40 0 26 ve 69 v 

492, one 8 id 16 16 17 See reeeet ees aleonantiaoeveats 2 4 26 8 29 0 58 0 

493. .00. 9 16 15 19 li 12 eee pehawr enone one 3 2 40 0 84 5 "7 v 

494,....) 10 14 | 18 | 20 | 14.) D jrceclecesleavatroae|e 8 8 | 40 0 | 8l 6 |%5 & 
495...+.| 10 16 | 18 | 19 | 32 | 15 [oc eleuenlrencleees 28 |40 0 | 26 0 | 78 8 
496.000 8 16 19 17 13 yaa POnolTebanrtToanetteeaa 2 8 49 Q 26 6 69 2 

497.45.) 10 16118 1 18 117 1 15 be ecetenentsnentosss 8 1 126 8 |! 37 4 |} 67 1 



AO THE ADIRONDACK BLACK SPRUCE. 

Taste TV — (Continued ). 

MEASUREMENTS ON STUMP. | 
| Age in years. 

Number of rings per inch on stump, counting from the heart outward. 
SPECIMEN 
NUMBER. 

Diameter of 

stump | 
12 12 Sebo feeaetereee eve otiseeonl eeeale seals onataveeteeoe 109 

25 23 19 16 17 14 Ble ees Poeoleeealameolemnoteaanfotaeleoseleosseloone 119 

81 27 22 19 18 17 15 15 aoe foevalemootewmaatoosalseeeteeaseteecetaves 164 

25 26 22 12 16 12 Gales aacfoeeeeleaeeftemantegeriseowlieoanerl[eaeateoene 120 

21 19 18 18 19 17 easfeaen #evalaeee PeeoleowsetTooaatereeale conten eatacas 112 

25 26 20 22 19 18 11 13 14 sbonleoralementeearleaneteaeaei rs aenatoebe 163 

28 20 18 16 16 20 16 6-|.... eee teeta loemaeafoesnetseeeleoeesepoeeatiaoenea 140 

24 1 28 | 121/121 18] 16] 15 | 11] 8] Palrccclren-[oceclscectreesfovsefeec.| 146 
25 27 18 26 13 15 13 18 13 eeeatemewtoeart eave leoeweleeeanloreo leans 168 

20 18 21 18 15 17 14 14 eeoaleaselogoclesestaoaecntasesleenrleetelonue 187 

23 26 20 18 12 16 8 8 4-| ees eee leeesteoees [reas trnenntaven [eres 135 

20 24 18 26 25 30 Gn eeeeleovafoeon lease tromonteoaeelessesteaeetseaostoann 150 

26 29 18 16 18 14 8 7 seseteeral anaes lear emneleoneleaeetoeotalvenca 131 

26 18 20 16 11 12 v4 8 12 vi 8 4- vpeaee peeefeooeoetaeaaletar 149 

25 36 21 18 20 17 20 oe soprenal ieee ebeel seen tiaeaan eee atamentoaeeatongen 157 

2% 24 18 20 15 16 13 12 Vena oeen seer se oetsewelaven i eaaelasaeiaega 140 

22 16 14 13 14 15 14 15 11 11 seoelameatoworteeeatoanelotoeleoees 145 

30 H 28 20 21 12 thoatemaelooba Let aatemeatamantareeoleeeataaerfoavealoenr 138 

22 40 » 80 23 24 12 eeoefeeeatseoeotaveaanfeoee! ssoatoeas tees wtaaentroselanva 151 

15 20 81 18 138 M1 18 16 #e neta eapeeeeoleveolseeea lr eeatoaeeatoeseleean 142 

24 20 19 20 21 18 tant eetalewartenaefenny as secalTeenaeteanotawen toes 122 

32 24 81 21 19 15 eeaeleeeatesana > sc beoe Pee ee te wmeateseonleoeewlecmaatasee lL oane 145 

29 21 19 19 17 Re Li-| wees eeoeelameatooeant ewer ooan [i meefeenntiaaaufrgar 138 

27 27 23 23 15 18 veweleeeetTaoun(seaelseertewoaetomentsenafeaeselen ges [oane 133 

30 22 20 17 35 11 13 13 seeoloeuspemnelebeotrevelseeetianeoleateloauns 161 

22 30 26 11 15 13 17 vd 11 sean lesneteeuan ee eeeeteawe eeerlreonn 152 

16 28 19 12 14 15 13 9 8 6 TORT emer Pr eae pes ealtawealaneatleane 140 

17 od 26 28 31 12 ml ees feea levee eee tawmesefeaeesr,lLaseeaeteeanteansatoans 145 

31 23 25 18 10 17 11 eeeefeowetuoaefeeeantr.anafeose [sr eesioeaenlecuatoenre 130 

31 29 19 16 18 17 12 se eetaoertovasfemoaleneatewertreeefaeerclereeiasun 13% 

13 14 22 25 18 19 22 17 q- ee oe ee ewe eeepc bartaeeoleaestTesurianeee 157 

28 a7 20 24 20 14 (oe OueaPooee Pete ae eepeaeetanveleeealaeral enue 140 

27 19 16 15 23 al 19 wehbecfosen (seas feseatewanleuna ebalneeatetontoean 140 

83 26 19 11 17 18 12 eaeentaeael atone @eefaesolsrmaelaeeeleovelevsatooaa 136 

bt 26 24 18 25 19 12 eedelowvdoloeonteeealeeusleear(seestaeeel srs eentonas 158 

23 24 14 18 15 16 12 Seaetovesleneet sed eateoenetooeceleetelewenionent sone 122 

~ 4 
2 co 5 ro pk, «J re ay est > 

~ 

CHVMAOCH RS CWOmMOWMHRONUWHMOWMOVROOHHHONDMORHMMHDOARAOCOOCOROOWRHHNOWHWARWROOWOH 

Fa] S 4 ro i Te) ~w =~! re) Prog tt ro = 3 a 

5 wane 86 33 18 18 11 16 12 Pewee te eeeiosae tes ealoeesetpemastoeeateaeueioneeleoanne 144 

536 eas 27 21 26 13 18 17 eooeoleweefeeee leona tetreeleeseenleeaspuaenalenesl[oeteet vee 122 

537 onne 26 22 20 14 16 12 ease eset oanesoawnleseatesnet anteater eotsesefaeentoeona 110 

538 eean 28 16 12 16 20 13 15 10 9 eweoatetteleaeee, tebe flaesaTebos ee aepeear 1389 

539 even 24 20 14 16 11 14 15 27 Q— tameteedotawtateceoctaneataweanteaartacusa 150 

540. .00. 17 14 26 15 13 14 11 14 23 18 teen loeonteotretowbotaseaetaaeatoeens 165 

Bile sess 21 22 18 16 it 9 12 11 18 20 15 @eeet aa aeataeaoteat sane tan wes lToaege 173 

80 18 18 7 14 10 16 14 sete faewaelereafeseot sane owaeleoceniowentones 187 

27 25 14 13 15 16 12 22 8-|.40. eae lee eatoeerlemeotemnnteeantoaue 152 

22 19 12 &0 23 al west petal emeoteoeel  Seelaeeoeteaneleeeatiaeaentiecanaleavea 127 

a0 19 16 23 K4 17 19 21 “HOOT eowat re eelenoel vowel omeeloanateneetoecens 166 

30 25 19 12 8 9 19 B-l oa awauleteatannefotronteneatewestowaatrene 130 

16 18 13 18 12 18 see ete ean la eee lee me ee wate eeepesaelaeeefasanataataleans 95 

28 19 17 12 14 11 is Seen eemel essa taeen sea aiseeetaeeefaesatleaes 105 

38 27 19 12 17 18 10 11 eeeeleoest lr eeeloame lee oe eeeolewerliaaeatoane 142 

27 16 19 13 12 it 8 Powel eeoeloneeleeontanaentenwe bos weatementoaee 106 

24. 23 29 16 17 18 j2 eeoeleeonl amor ieee atoetirniovneatowretowa,rteweutvaws 139 

86 33 20 14 17 26 17 11 sees oot eras eoteseatroualeserbowmaajewmenteess 174 

24 12 26 12 vg 18 17 @Gaefoeeontieossetaeeeofesoeteeertiacesioees @eapeens 116 

20 30 13 11 14 15 J1 21 10 Pee eaeat nase ee ee fee ee tamer fewer iawenns 145 

20 21 17 15 17 al 23 OOM eee em mete een ea mete eset ae hatamanlewaet oe ane 184 

21 12 13 16 18 18 eeeeleean ae wot eeael eaten t ee mete een tia tallow ae lionel awen 98 

12 14 18 il 14 15 18 14 18 antetoeoel anwar eal eeveteranaleeeelaees 1&4 

11 16 19 17 18 20 30 aeewe oe eeFofeeeeleseteoloaweleetatewarirmenrl ewan 181 

23 8 6 uy i? A it "33° ‘13° ‘10° oeovefpee tal oe eataesaltaee (ines ienns re 

14 16 20 14~ Caaalewuatawens 1 

20 23 15 12 15 17 9 9 §- eaenleoewelawne baviseeation eee t nes 125 

14 21 18 14 19 25 Petoleeaele eee aeasoletaafeste el sctaeoloeoatleaentoawveloane 111 

21 18 17 17 21 13 PRG ele wes lemowlameebeeanleoewtanaeoleserionwefoenentows 107 

6 . » Paar eeor lee watee sateen foodetegan 114 
25 19 12 14 9 16 14 ve seteleetetneeerleacerleagotocvefeneelowealeoous 116 

OCee oeweleventi¢oneelioneeloaeaienus 112 16 16 Tmleaes oe pe 

16 21 12 10 18 12 14 14 12 6- Geese ee aeke te eetoasa Hee 130 

gan Ran oo 
° e = 2 

. * 
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THE ADIRONDACK BLACK SPRUCE. 4l 

Taste ITV — (Continued). 

2 * 

z, 3 «3 Top MEASUREMENTS. mt & 8 2 
as te 3 “. Bu 3 28 
es 3 og, LO ° @ 
Bos | os SH} 8a) ¢ = 
EDS 5 my Number gf rings per inch at top, counting aS & to Bf cs 

om 2 rom the heart outwar Om =| o am |a> es Ca Bs 

498. .005 8 12 20 16 19 seesproortetoetaserlaavoteevaleres 2’ 8" “6 §” Ht 7" 60/11" 

499.00. 8 10 16 14 18 aeeetemealoeoeetaeealeanatewnnloone 3 0 40 0 a1 4 64. 4 

EQO. ee. 11 16 18 21 22 17 12 aeoeloooelomeeiraneloeaas 3 2 26 8 20 0 59 10 

BOL. sees 8 12 16 19 19 seer sane SQrliseaecelaeaeaahaset ewes 8 PA 26 8 85 4 65 2 

502. one 8- 16 14 20 16 9. Seeefoear | seas senatueuntoves 2 3 26 8 30 6 59 5 

1 ee g~ 17 19 12 18 10 @eeatesoafavrenl emote toeves 3 0 53 4 22 7 G8 11 

504.....1 10 12 | 20 | 17 | 19 | AL | cecfecneloseelooenteoes 8 2 |;40 0 | 8110 | 75 0 
BOB. ees 10 16 19 19 12 17 oeoeelomeelaeseleoavvioese 3 8 40 0 36 8 79 11 

BOG ..06. 10 14 14 12 23 20 oa oeeslseeafteonstoeer 3 1 40 0 32 6 %5 7 

BOT see 10 16 19 18 20 16 eeeetoesetovenl we mee 2 10 26 8 4| 3 70 9 

B08. .ee> 10 17 17 19 22 18 oenoleaeelacmoleoaetanas 3 1 40 0 40 Q 83 3 

509... 6 8 12 19 12 #1 sotelewenftenes eeeleaeelenas 2 6 40 0 36 6 79 0 

Bi0..... 8 16 Jv RL 2) peer oe Peo pees el ae ee ip aweeatirana 3 2 40 0 27 4 v3) 6 

Bi1.....| 12 7] Zi) AL} 9] 16 | 1B | 1B [ccc lowe fees 3 0 ;|40 0 | 40 6 | 8 6 
B12. 66. 11 18 20 16 18 18 14 eeeebaeeeleeeelaaus 2 10 18 4 43 v¢ 59 9 

B18. eee 10 16 20 8 12 17 evpecieseeieovar(aenatsane 2 8 40 0 a 4 vere 0 

B14. vee 8 12 16 19 16 Gaeoleanefaseetocanteomestoenas 3 2 53 4 24 6 81 0 

515. ees 8 18 18 17 21 seealeoneaetane eeuetsoes ‘ 9 6 26 8 21 5 50 vi 

BiG. cers 8 10 12 20 ae oe toecfoneotresatleoeenloenas 8 1 40 0 26 10 69 11 

BLT eee 9 10 32 14 18 22 seoviesestoeael ans r) 3 4 40 0 Ba v4 74 ji 

518... 8 10 14 18 18 eewe! ecb letersi eens toeanctaane 2 6 40 0 22 6 65 0 

B19... 8 11 | 16 | 16 | 2B jrcccleceslreerlecesfenouteses | 2 8 |} 40 0 | 23 4 |} 66 O 
520. sees 8 10 17 17 21 eve soealeton[meealeaoatewanr 3 0 40 0 23 v4 66 ¥é 

Lt 8 13 16 20 20 eeetlooealeaeriees seasfeeaute e 3 0 40 0 21 6 64 6 

B28 eae ve 10 10 13 17 eenpaofsa@eotseaeataeaeolaaa . 8 8 53 4 92 4 78 il 

B23. .00e 8 11 16 19 15 bewelseestoeeeeioeeeleatelsana 4 0 53 4 30 0 87 4 

LE eS 8 12 14 20 20 eaaetreeefoceetasectoaaetsoasts 2 10 40 0 28 6 V1 4 

Ss 10 16 12 15 18 10 seaeleemefoeeetonaanleaae 3 2 26 8 41 ve "1 5 

526...+.} 10 14.118 | 20 | 12 | 17 | wecleeeelauee| os 28 | 26 8 | 43 4 | 72 8 
B27 eee 11 16 16 19 22 15 theloeeelaouatvrecelewas 3 0 40 0 26 8 69 8 

B28. vee. 9 17 17 al 20 12 ebetreeelececteen fawas 2 8 26 8 ol 0 60 4 

B20. cess 8 18 21 17 18 6- @oeleeeeloeeelaesaleeenss 250 26 6 37 3 66 v é 

530 eeee 9 13 19 16 15 11 eeeef rear seen i saeselawmacte 2 ll 40 0 28 4 R1 3 

i) 10 19 24 18 12 16 eenateeeetaaweltaeaa 8 4 40 0 £0 6 "3 10 

B82. .00. 9 18 12 23 19 17 Ser leeeeteeenleene . 3 0 26 8 29 6 59 zg 

533 seer 9 16 16 19 17 20 Beep vee epeeeetovael[rans 3 3 26 8 84 0 63 11 

B84. .005 9 16 18 22 al 10~|. 005 seetleoeeetooes 4 0 40 0 al 6 V5 6 

535 oees 8 14 19 11 23 awe eeealeeneleaesionaaiannn 3 0 26 8 28 4 58 0 

536 oane 9 18 18 16 16 15 een eenetaeeel lon asipanes 2 10 26 8 39 0 68 6 

537 eee. 10 16 19 16 18 21 ea eeeeleaselseannseanate 3 0 40 0 26 10 69 10 

588...0.| 10 17 | 18 | 20 | 17 1 18 [ecccleeen{oenslouenlan ¢ 3 1 |26 8 | 3t 6 | 61 8 
539 eons 8 18 23 at 16 soareleooateeeseloseataaealaren 4 2 53 4 19 10 "7 4 

540 one 9 18 19 22 17 17 ceca raaepaeeepoenatonan 4 0 538 4 22 6 "9 10 

BAL. vee. 8— 18 20 21 19 12 eeeafesentooerlaeeeleons 3 4 40 0 36 4 79 8 

B42. wee 9 17 92 16 23 13- seealoseecaloeavetsreanaltoeane 3 0 40 0 34 8 vir 8 

BAB. eee 9 12 17 17 24 11 seen lesestaeanrlemanteansy 3 2 26 § at 4 57 2 

Bdd esas 9 16 19 12 17 it bean recat eawelanreeleena 3 7 26 8 31 5 61 8 

545.....1 8 19 | 14 | 17 | 12 vereleceeleannlecesl acne 8 4 |26 8 | 8 2 | 68 2 
54 eubes 7 21 17 16 aemelooeeloeesioeeciesealonne 3 9 40 0 26 4 70 1 

B47...0.) LL 23 | 21.) 16 | 12 ee eed ee 3 6 140 0 | 31 6 | 75 0 
5430... 10 24. 17 J1 10 16 eeeatseas[eeealetealeonae 3 1 53 4 27 4 83 9 

549. .005 10 12 19 17 8 13 5- eeatlsovelraee 3 8 40 0 31 7 75 3 

550.....| 9 14. | 1B | 11 | 19 | QL Lc wclaccelseeelewsclenes 3 6 |40 0 | 2% 4 | 7010 
551.4...) 8 16 | 17 | 10 | 14 |] Calc cclaceelewnolenon| ons 8 8 |40 0 | 31 4 174 7% 
B52. .0e. 8 18 19 23 17 eeeoloeeaeleeeetoaetalesantaenanse 3 1 26 8 : 4 60 1 

BeBe vee 8- 12 16 19 20 whe nen ecegelae ee ee ao tn aee 2 10 26 8 31 10 61 4 

desees eae ane e#eat $s etROa eee etTeae esha eceaelpeet a peaase ea eateean ees eanee eeetasd eeneat aanae 

B55. ceee 10- 17 19 23 19 10 11 eeeetaaeeleseel rene 2 10 40 0 33 0 % 10 

is v4 16 14 19 22 eeeele een eee e seb epaereeleaees 3 0 40 0 28 4 71 4 

55 ones 18 15 17 19 amelewes ase aleseetaeae la sae 2 10 26 8 26 0 55 6 

B58..00.) 10- | 10 | 12 | 17 | B® | 2] 1D |rccefrcealacvaleoes 3 0 | 26 8 | 33 8 | 69 4 
eeonn 8 8 10 13 19 12- eeecefoeerlooorleoaas | seae 2 10 40 0 Qt 10 67 8 

ooene 9] 11 | 19 | 17 |. ccfencclecsolecaeleceslenuels 2 6 }40 0 i 3l 4 | 7810 
Levees 11 7 10 16 19 22 Lil seee eeatleseeleaue 3 7 53 4 34 8 91 7 

euas ll 10 11 32 23 al oo voor oaoneleaes 3 4 26 8 48 6 78 6 

5 eene 8~ 8 13 12 19 18 @enteevatrans wart raoe 3 1 26 8 43 8 % 5 

§ aenes 8~ 12 12 9 17 seeeoteonelsaeeleeaeineee 2 8 28 8 28 4 57 8 

5 Be eeee 10 10 14 Pal 20 13 eeeofecaetecen{ooeel] Bhelenna 3 4 26 8 37 10 67 10 

eee es 10 12 42 7 23 16 eune eeeloaee eee wee ele eee 2 6 33 8 34 5 63 v4 

B7..e0.| Il 18 | 12] 2) | 22 | 16] 16 |.v.cdeeeeleceuleccsfoeee| 3 2 | 26 8 | 87 6 | OF 4 
BBB. ses 12 0 10 17 19 24 17 eeevalaeentasea wovalonee 3 0 26 8 41 4 71 0 



42 THE ADIRONDACK BLACK SPRUCE. 

Taste IV — (Continued ). 

SPECIMEN 
NUMBER. 

Bisons 

6 Yr 
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THE ADIRONDACK Brack SPRUCE. 

Taste TV — (Continued). 

® bn 4 Top MuASUREMENTS. 
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Taste ITV — (Continued ). 

SPECIMEN 
NUMBER. 
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THE ADIRONDACK BLACK SPRUCE. 

Taste IV — (Continued). 

Top MEASUREMENTS. 

Number of rings per inch at top, counting 
from the heart outward. 

| | 
~ mm 

= 
eaee 

A 

MOoORNWWOAS 

eeat 

te 009 08 ene 

eean 

eeaen 

@nee 

ete 

wees 

eage 

eanele 

— 

Oo RYH WOOr 

eeee 

eese 

aeenle 

enne 

eeeata 

elLeate 

eeen 

e,eeae 

sean 

bk 

COMmMBe oebea 

aeea 

a" ogo eoeen 

eee 

eee 

ejeaus 

aaae 

eo@e 

eleeas 

apeeee 2D DD OD BO 1 69 He CO CO HE 09 C9 69 CO HL 29 Ha C9 CO CO He 2D OD CO OO CO CO 

eae 

eae 

eave 

eee 

eens 

eee 

oeet 

een 

eee 

aeaee 

@eas 

ethos 

eanToa@ ae a 

hoe 

ovee 

pene 

eeace 

esea},t 

ae ba tt ae ee wed 

09 Pm 09 BO BS 9 G9 69 G9 09 09 BD 29 09 C9 197 DOP eaen 

e@ant es 

eo) aba 

a@eeete 

arTeeoa 

ateeaata 

seaerelT ees 

vwehate 

weoe 

een 

afeeen 

epraee 

aeese 

eleoee 

aane 

seen 

eeaer 

apaeaw 

eee 

eeaees 

eoeee 

seaelteseeatTeaeaais 

DIDO Ht be C9 HDD 0D 29 00.09.09 29 COW WW WWWW 
peas teoenaetenes 

Combined 
length of logs 

a3 

CONVSSCAMANDRNAONOSOSH 

SNHCVORMBDHNOKOKPINONAG 

> G20 29 CO et 

OO OW Hh HP sh DWH 
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Taste TV — (Continued ). 

MEASUREMENTS ON Stump. 

SPECIMEN 
NUMBER. 

Diameter of 
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Taste [V — (Continued ). 

MEASUREMENTS ON STUMP. 
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Number of rings per inch on stump, counting from the heart outward. 
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Taste IV — (Continued). 

MEASUREMENTS ON STUMP. 
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bbe eleenvoliaone eee 

g92..... [aeons pee 167 
803... 

9 @oue 117 

See epP ee datlotanaftoewantaae 

eae eeee pee aantamnaerlaaas 
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eae ee od Oe | 

eoeawl eae at emer lawmantogeas 

ore eeatlwene le eaatiagna enue 

OR eoloneenleoaweatoareateanas 

weeoleeweteeneloennsiaovas 

ehasewvaleoe eat eeontoanael on ae 

s[eree|ees eeenleenelaue 

@eowelreeoen leet poste fanvae 

Pe ent ine eaetfesaslanar 

toeeteanae( ete eaeteseoalaeean 

eeeaetTeaene ree [ten hease 

@seeal eens Hteoefaeweloawne 

#eeeote eset eenetaeeeiaane 

elita Bawa aeceeiazegeebaane 

aenulaawatane eenateeae 

Oe aLeeeareoweatinwa ones 
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eopeanelaee *eeeteanaleees . 
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Weuetastateone Wi? 

#etbetwawntawesr 189 

eee eoenl besa oaataesoelanaatoanae aha 168 

PORPOL EH H eww : Oewelaeas 156 

aeeel eeoantaata 

sheet oan OCHH Pee e 

baeelaenalewane 159 

#eoeeleeeantionns i%9 

Stee lonnalaaas 120 

Oeealesaeliaonas 152 

Pees lee ealanen 104 

Sees eee atewen 126 

eanelecaulaaga 186 

ORR Lee ee teen ale eee 

eee leaneioeeeloawan 

oetalTaaeeteseelanas 
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eee teeoetionwmalanut 
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Taste IV — (Continued ). 
| 

"3 mB a oy . 
zors| sa Tor MEASUREMENTS. 38 8 8 
ac = mS ‘“ AN 3 bo 
aos | 3 5m | 2° 2 
beled & o 4 sq =e re a 
858 a, | Number of rings per inch at top, counting BE | 8% be 3 

wat & rom the heart outward, om = a= |a* bd 8) 3 Ei 

856.00. 9 14 15 12 12 16 eeaeteeestraeeleaestoacoalenne a 4" 53/ 4’ 28/ 3” 84 Ii 

857 aon 8 14 10 11 12 oeertonenleenaleoeeleeerisaeelnaes 8 6 66 8 22 7 92 

858 ee 9 14 16 13 10 il eeeofoaweofeeaetedactouwastoaane 3 4 0 0 Q7 6 70 10 

8 9. e 8 16 15 12 13 “ wee @avleosetlactetoons ve 3 6 53 4 26 5 88 3 

860 ar) 9 12 13 17 14 10 eteateasartosaeteaesetooweteaae 3 2 26 8 33 8 63 6 

861..... 8 34113 | 312 | 14] o1 | cael eee [ooevleeosfoucsfouce] 2 8 | 5B 4 | 22 4 | WB 4 
832 ee 8 16 12 15 lt @ae aeatacastoonarfoenntseoantanwe 3 0 26 8 36 0 65 8 

863 moe 8 14 16 10 13 eoefeedafeseapreeepsecetsaaer 2 0 26 8 a2 6 61 2 

864 eee 8 10 16 16 12 6- seenfoonetoaeal ewan poeanftovune 2 8 40 0 26 11 ve!) ve 

865... 9 Of} Lt 117 | 12] 14 | ccc] ae leencfewcctoecstasee] 2 6 | 40 0 | 34 9 | 77 8 
866 oan 10 12 il 12 16 19 eaeatoaealecan aeectawaetones 2 8 26 8 45 4 V4 8 

867 ee 9 12 16 17 10 10 eee seetateenaatane@est ven eene 8 Q 53 4 82 10 89 2 

868 ee 8 16 lt 14 10 5- ae satoloseatrionsfeeentoenas 2 2 26 8 3t ve 63 5 

869 os 12 10 16 11 wean aes ooawlennateeaefesentooasr 3 4 26 8 33 G 63 0 

87 a eeen 10 14 17 8 11 V1 ecleasolenentoans #anfeeae 8 2 53 4 1 4 87 10 

871 oon 9 16 14 12 12 10 Ceol aeeeleses| oes eoentoane 3 0 6b 8 26 10 96 6 

872 eee 9 14 15 10 17 12 Oerfeeealasoeleaeelrewefoaee £ 10 40 0 3¢ 3 7 1 

873 een 8 16 12 11 14 ves Heepreseleoanapastel seer toaes 2 q 26 8 42 8 val 11 

874...../ 10 12 [13] 10 | 17 | 15 | coef evecfesnsfaccclecseteees] 2 5 | 26 8 | 8411 | 64 O 
875... + 8 14 14 14 9 oane Seo), eoeavinavalaeoeepeeantileaeva 2 6 96 8 or 3 66 5 

76. ces 8 16 12 11 8 ewe eeeatrovateneelaweetaenetloans 2 8 26 8 34 8 64 Q 

877. ae 8- 14 17 13 10 me seeel earn eoontsouelaeeelanns 3 4 26 8 32 5 62 g 

878 aoe 10 16 12 12 17 Il oe peealesestaavoleeortoeea 211 40 0 26 10 69 y 

879 oe 9 14 19 12 15 10 taeel ae aehefaseeleeeriaoner 2 2 26 8 31 6 60 4 

820 ae 8 {0 16 10 18 abet omnmateeee le eseb sean peaetiaaea 210 40 0 30 8 %3 f, 

881. one 8 14 12 12 11 ae os eeaeleoeuloue peue aoe 2 8 26 8 27 4 56 8 

B82. 0.6. 8 16 14 10 9 weclaewenl oF oeusloeee loons loaee 2 4 26 8 26 0 55 (. 

88 ae a) 8 6 12 11 11 16 woslae . 3 1 26 8 27 6 57 3 

884.....| 10 16 | 16 [12] 13 | 9 | sccjeecaleons -| 210 | 40 0 | 24 7 | 67 & 
885. eas 9 4 11 15 10 12 aeseotesnvolaaceolnae 2 8 40 0 26 0 68 3 

826 en ven 12 14 9 11 @aa eweeaebeeeel a aen 2 1 26 8 27 0 55 9 

887... 9 16 | 16 | 10 | 1S 1 LT Lew ealewueleees 238 140 0 (29 3 | 71 6 
888 ouur 8 i 12 18 10 woervtowen ejpreanltaoen 1 11 23 8 39 6 68 1 

889.....} 9 17 | 12] Of 14 [ 12 |rcseleoswjeceele 40 1/8 4 |25 & ; 83 0 
890. ae. 10 14 16 10 10 17 sareleweoteoene e . 3 “0 53 4 27 6 84 8 

891. oer 8- 14 11 15 16 wanslaeewleseatonusr s 2 4 13 4 45 10 61 6 

89>... 9 121 19 | LL | 14] 10 [reuclenenlecee wefe 24 140 0 | 23 6 | 70 10 
893. 8 | 16] 12] 18 | 14 jo. leeee rere feneels . 22 | 26 8 | 27 4 | 56 2 
891.... 8- 14 14 ve 13 Fe) asee *eealeaan eee 2 4 a5 8 29 3 58 

895. . 8 18 12 14 10 eeenletentamestanan . 2 6 26 8 pal 8 50 10 

896... 9 16 | 14] 15 | 10 | DL [ows Jocee] aoe ve 22 1)18 4 | 4210 | 58 4 
o97.....| 8 14 | 17 | 17 | 14 [ecole waren c lanes | 22 |,26 8 | 8 4 | 60 2 

849. 8 19 12 12 14 ee ee ee 2 8 63 4 24 3 80 3 

900.....| 10 19 | 10 | 17 | 12 | 10 jroeclecee|reonjeces 8 1 | 66 8 | 2110 | 91 7 
90. 8 14 | 14.) 13 | DB] csrleovelencs|eceels 24 )*6 8 | 41 2 170 2 
902 eee V- 16 11 14 16 peat oeaeeataaeataaaen 2 4 26 8 34 10 63 10 

93.....| 9 12] 14] 4] 17 | 10 | secfeovsfecvelecss 2 6 |40 0 | 383 0 | 75 6 
904. 9 1: | 14 | 14 | 12 1 16 [usceleesclececlaes 28 | 53 4 | 27 0 | 83 0 
905..... 0 11] 127 10 | 9 | 15 jrseslescaleenele . 30 |40 0 | 33 7 | % 7 
96 8 14.1 16 | 12 | 14 |... jewenleventenes 110 | 26 8 | BL 2 | 59 8 
907 aenee 9- 2 14 15 12 12 #esfecemprevaltaeae 2 0 26 8 36 Q 64 8 

903, Q- | 13] 13 | 2] 14] 12 prccelecesfeees 2 4 | @ 0 {23 6 | 6310 
90°.... 8 12 14 9 10 6~ eealeeeeisose 3 0 66 8 19 10 89 

910.... | 10 16 | 15 | S| DIAL] eacdeae foo 28 | 26 8 | 380 0 | 59 4 
9 ti... 1 9 16 | 12.1 12 | 10 | O |rcoaleeccleces 8 0 | 53 4 | 22 6 | 18 10 
912. . 9 14} AL] BY IDE IO [rccefeeee| oe |, 8 2 153 4 | 21 4 | 7710 
913 eee 10 12 13 14 14 9 sheet oeeetoena 3 0 53 4 80 8 87 } 

94... 9 138 | 16] 12] 16] 10] w.sfeoee] . 42/40 9 | 38411 | 79 1 
95...-.| 8 14 | 16 | 12 | 1B fe cac] woalecnetoees 30 | 40 0 | 29 7 | 72 7 
96... 9 16 | 11 | 13) 131 10 [reac] oe [eee 8 2 | 84 8 | 20 0 | F610 
917. 8 14} 12] 14] 14 }....] ...].e . 4 4 | 53 4 | 2210 | 80 6 
918.....1 18 4; 2/13 | 1041381 10| 6+]... 411140 0 | 42 4 | 8 5 
919.....1 9 14.172} 1B] 1S] IL | veeleoeed oe 810 | 53 4 | 8t 8 | 88 10 
920.....} 10 19 | 16] 12] 12} 13] wewfeeee vee 4 2 |58 4 129 8 | 8&f% 2 
921.....} 10 18} 18) 144 1273 paclreer eons 4 0 | 2 8 | 41 6 | 72 2 
923....,.} 9 2) 14) 141 13) 30 | owe 42 )40 0 | 8410 | 49 0 
928 eane 10 14 Vt il 6 15 6- ee oe 4 4 40 0 $3 0 &7 4 

924. 9 12; 181)13/ 161 6|.... vee 406 | 2 8 | 43 6 | 74 2 
925...0.{| 946 | 18 | 124141 15 | 1S] epee ee] eae 810 | 26 8 [40 8 | 71 2 
B2r..e0.| 8 ZlLAB] 14 | 1O Licceleweeleonelonce 28 |40 0 | 8 7 175 8 
927.200.) 10 34) TA] AL] 10 | D frccaleccedones 26 | 2 8 | 42 6 | 42 8 
928.....1 8 15 | TB 1 ULL 14 teeee cenabeaveleace 210 | 40 0 i129 8 [7 6 
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Taste IV — (Concluded ). 

Seed * 

oi S MEASUREMENTS ON STUMP. 2 

Fa 5 fa ly $ 

Fal 28 Ps 
Of fe A 

aS 2° Number of rings per inch on stump, counting from the heart cutward. 2 
v0) <q 

929..., 1/72 

920....| 4 Meas 160 
931....} 1 E 
93%... 2 . ibe 
933 ean 1 Le 127 

934... 1 eae 141 

935 .../ 1 ‘ 104 
936. 1 . 149 
98/....1 1 : 134 
938... { 1 a 130 
939....| 1 - 182 
940....) 1 ae vite te 178 

942....| 1 _ a 
943....| 1 ’ 166 ose 140 
944....{ 1 189 
945....] 1 : 17 
946.,..| 1 _ at 
947... i “s 1 

948....] 1 _ 453 
949, 1 eee 2 0 

950... 1 aaa 154 

951....] 1 ** be 952,01 4 see 160 

933... 1 6 ee 143 

954... 1 8 
awe 172 

955.4. 11 me 185 
955... 1 1 me 127 

957....| 12 _ 140 
958 ae 1 1 ene 158 

959,...1 12 vies 145 980... 12 Leas 134 

961...) 13 tee 189 
962..., 1 3 @#te@ vega ae@adg 146 

963.... 1 3 ‘* 170 
964, 1 8 ae an 1i 

985 2 0 @eleeeosa 196 

966.... 1 2 eee 209 

967... 1 4 wae 184 

968 . , 1 0 eee 158 

969 . 1 8 se he 1388 

971...,, 1 0 : iy 
972... 1 0 eT,athes 167 

973....| 11 freee 138 
974. . 1 0 arbee 120 

975. 1 2 *eean Lil 

976.4... 1 2 eleeears 122 

977.44 1 0 aeeateadse 135 

978 - 1 D. eee 188 

979.00.) 11 ts 124 
980.... 1 0 

ehae 7} 4 

981... i 1 efeeente 107 

982,...) 1 ¢ slaves 144. 

983....| 1 6 seas 158 

984....; 11 shan 176 

985... 1 4 tate tees 147 

986... 1 8 aete sleeae 150 

987.45 1 6 “eee . eee 186 

988..., al 0 oane seeelagan 148 

989....) 11 ee] wee 128 

990.... 1 0 eene awaale eheeos 147 

991... 1 2 sees “[ mee vlewwe }82 

992.... 1 6 “Wal: “eee veer 138 

993... 10 aaae abes 148 

994,.../ 1.0 tees s[ense 114 
$95....| 11 s[oreelers ores 95 
996., 1 6 eens wenn 178 

997... 1 0 ven even XO 

998... | 12 yews vees 184 
999,.. 1 i aaee eeee 154. 

1000... 12 é eenelname seealsmants 48 
tenia o tae . | seuetews 154 
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Taste IV — (Concluded ). 
S aaaranene=] 

3 ra 6 si, . vie 8 |S FE Tor MEASUREMENTS. 3 g + 
= z & i A ‘a A Saf 3 be 
ms | 2 y 2O o 

Bas | os ; ; ae | ge | € - 
mos | 8a,| Number of rings per inch at top, counting ‘808 2% Q0 3 
Bazi a 2 from the heart outward. a 7) oe a 8 2 

929... 9 13 14 10 10 9 sesatoenetvenoleeaeiewentouar Q/ 8° 40/ 0” 287 10” vat 6 

930.0. 11 12 12 14 9 8 heeteaeatosesfoane 8 0 53 4 29 11 8&6 3 

OBleees 8 12 11 10 10 eovelomeel(eonetenseoloecealesasleane 3 1 40 0 26 4 69 5 

OBZ. o06 8 14 13 13 11 coceleeeeteoaateeuateoostaeanleneus 3 4 53 4 22 6 "9 2 

983.008 8 11 13 12 12 tevofaeeo lee aetoeeviee@taisenetaece 3 0 ‘6 8 32 vd 62 3 

934, ae 9 10 11 13 1 10 Ceeeleoosefswenteaeeleaenioene 4 4 26 8 44 vé "5 v4 

935.006 10 14 j1 10 10 14 chtatoeesiogeanioeaaloaasloens 3 2 40 0 33 8 76 10 

933.004 8 | 42 14 14 9 eaneltooeetoaaeei¢oonae eee etaeaeet arene 9 10 40 0 81 2 74 0 

937 oa 8 13 13 16 14 see oteeorleeaaleeeofeeeninawsjiagan 2 2 26 8 86 vd 65 5 

988 wae 8 13 14 15 14 cute eeestoeornatosnoelenunaleeaeiasen 2 4 40 0 26 10 69 2 

939... e 8 14 16 16 12 eevateoeefavneotaaaslooeetpaacionus 3 2 66 8 21 vé 91 5 

DdO wees 11 12 13 16 14 11 eeocetTeooeoutTeoew pean atenaoatonagas 3 1 40 0 29 10 72 11 

G41 wane 8 12 14 14 12 seeoleesateonerfemwanelewsealecaniaonen 2 10 53 4 22 4 78 6 

942.04. 11 12 12 13 | 14 16 peostaasetloneelaoe eae 3 4 40 0 383 6 76 10 

943.00. 9 14 34 14 12 10 eeeosteaeoeeoteanea Ti €6 aaa oe 3 0 40 0 81 4 74 

944.00. 9 14 10 13 13 il eeeoteoscaliswerpean eeanleene 3 0 40 0 Sl 0 U4, 0 

945...) 11 14} 16 | 14. | 15 | 10 | 10 |... | ecccleweeleoveieee-| 2 6 | 40 O | 20 4 | 7210 
946....] 12 14] 16 | 14 | 13 | 12 | 12] 14 |... feeeeleensloeee] 210 | 26 8 | 4910 | 79 4 
947... a 16 12 10 11 12 * seanleaasy town oe fens 2 10 26 8 31 4 60 10 

948... 9 14 14 11 13 16 eeeefeocsetentefeeanntasnetneen 3 6 40 0 28 4 71 10 

949.00. 9 18 12 18 13 10 bebe eeonleenetrae sonmnlaae 3 2 40 0 26 10 4 0 

OQ devas 10 14 12 12 5 11 eateleataleoweolecaeeetoseoatonans 3 2 53 4 27 9 &4 3 

951....| 13 16 | 41141 16/10 | 11 | S-]....Jecoslesec{oeee) 210 | 18 4 | 50 4 | 66 6 
932 aon 9 12 16 11 12 9 eeentoase lane oe aon een 4 0 26 8 28 6 59 2 

O53 00 10 12 16 12 13 11 eeneleeeetianenaloseelanentane 4 0 £3 4 26 4 83 8 

954.2...) 10 14 | 12 | 14 | 13 | 10 fee] cesleoec{seuctecesiaess} 3 6 | 538 4 159 6 | £6 4 
955-00. 8 14 16 12 10 ewnetoeentowcoleanretreneloane oe 8 10 26 8 33 2 63 8 

956.06. 8 16 17 9 11 Feovafe@aetasorfeasnetoeentoeeelenasn 3 4 26 8 30 10 €0 10 

957 oe 10 17 19 11 0 9 oovelenabtowseleoaeetoeerveloens 3 6 26 8 38 3 6 5 

958 8 12 12 14 14 eer Ta eeetbaan aehee e@heltasreeiaeoesn 3 2 26 8 33 4 63 2 

959.005 9 18 11 13 12 eeeapraenep re ew lowe el ree eaeeteaur 2 ve 40 0 26 8 69 3 

960 .s0- 814 11 14 «14 12 12 eeteleaocrlseoatisowalatesionas 2 8 40 0 24 10 67 6 

OB1.... & 14 15 15 10 12 eeastracaleearloeeantioaenl saa 2 10 40 0 29 3 72 1 

962 ae 11 6 14 16 15 18 eetrelasastisawatsaeeevleacas 2 6 x 8 42 v4 "1 9 

963 een 9 13 11 Ml 17 14 seseloeseleooeetowealesenilece 2 8 40 0 30 8 "9 11 

964 a] 12 vg ‘0 16 17 19 eeee teens eae etoneslaaen 3 0 40 0 28 11 71 il 

965.06 10 14 16 12 19 1l eeeeleweateoaaleee eens teeta 3 0 53 4 28 va 84 11 

966 oan 12 12 17 11 eweeteaeetoeealoemalaeaanlamnetooee 2 4 40 0 19 10 62 2 

987 oe 8 14 16 11 9 Ol ae peaefewentron aeenleoen 2 10 40 Q 26 4 69 2 

968 eae 8 19 14 10 8 eee eto wteteeaesftavee;seeeataserione 2 8 26 8 25 0 B4 4 

969 oe 10 9 21 17 12 8 Saestaasatoooanfoecatane eens 3 0 53 4 21 10 78 2 

970 . 914 16 19 if 18 Yond wae sme aanaleoaeleae even 3 0 40 0 32 6 "5 6 

OF Lees 9 10 18 17 il 11 eenelawenlaneafeeaetaeans bee 3 1 26 8 35 vg 65 4 

972 oan 8 9 7 12 15 eeeeleseateeenfosealsaeatoaneteraa 2 4 26 8 30 0 59 0 

O78 00 814 12 16 16 11 8 eeteteesee leew etToeeoltaanaetanae 2 6 26 8 26 9 55 Ii 

974.00. 9 17 20 13 14 8 teraloeanoleeeetoreetoateloeee 2 0 13 4 42 3 57 7 

O75 wees 916 12 19 16 10 10 eeerlinweatznaacelsreaeeliaeeaetaene 2 2 26 8 36 10 65 8 

£76 cee 9 16 11 15 16 8 eo eeesloeonteaee le esata ses 2 4 26 8 39 0 68 0 

977 eos 8 14 13 7 M1 seers toeesfeanelomer[oramelaa enes 1 10 40 0 81 2 "8 0 

9 B.aee 814 14 11 18 1% B=] ieee baen emt peeweloee aoe 2 4 26 8 86 10 65 10 

979 ee. 8 16 1\ 15 12 seeelTaaeatone eeaentoeecteone oes 2 0 26 8 88 8 67 2 

980 oe 8 16 11 13 14 Hoe eeccleoeanleeonlraemelnas one 111 26 8 24 9 63 4 

DBL ees 8 14 12 18 10 aenetanvan aoene eens oe « 2 2 26 8 #38 6 62 4 

982.006 9 16 12 | 19 | 18 11 eenataoee y besalaue oe 2 8 40 0 29 4 72 0 

Base 12 al 17 12 14 18 oe tantleoonve e aoe 2 9 40 0 40 2 &2 11 

984.... 9 19 18 M1 16 32 senate wewleeeelesentoaeelane 2 4 26 8 30 0 59 0 

9 Bees 10 20 14 19 11 10 a * @ehapooean aes @e@nber ti aeare 2 3 40 0 +7 6 70 9 

986.00 12 19 19 12 14 14 1 ae@beotaeesn sa@6 eeaaT oe 2 10 40 0 28 3 RL 1 

9B7 466 alg 16 16 10 15 12 eeleeeotraaelaeaetoens ws 2 6 40 0 34 4 76 10 

983.06 8 1t 9 12 1t oes oe eeeatescrtlsaaelads eeee 1 4 -6 8 31 6 59 6 

989 aoe 8 14 16 15 12 see sate te weet eeoalateatescaatanas 3 0 26 8 40 4 70 6 

990... 8 12 19 13 13 eee aeeor eG baotTaean eaecealeeee ll  saees 2 10 26 8 23 0 52 6 

991....} 10 14} 16 | 2] 32] 14 [rcsclecccfesenfase foousivees| 2 8 | 26 8 | 2610 | FE 2 
992....1 8 [14/14/19] 10] fc] a| oe beeeelee Lone] 2.9 140 0 | 27 6 | vu 8 
903,.0.{ 8 | 6112] AT] AL | ccfrcvefecceleeerfree [ove loose) 111 [26 8 | 8t 8 | 60 2 
994.... 8 14 13 19 8 ame ae seeajtene eenaelaae aoe 2 2 13 4 | 36 0 Ei 6 

995 ..4. 9 19 18 14 10 eadoeentsen foe eeeeloanetone 2 4 26 8 34 10 63 10 

998.60. 10 19 21 20 il il ’ as ee aaetne ona 2 6 40 0 28 6 71 0 

997....] 9 234,19 | AZ| BY .ccdecea| ae fasceleees{aee fase | 2 0 | 138 4 [52 2 | 67 6 
998 aan 8 11 17 16 42 wee eee eae ete etaas anbe 2 3 40 0 24 6 66 9 

999....| 8 IVLID LAT EVAL c.f ccc leccefecaelecesteee [owe | 2 1 [26 8 | BL 4 | 60 1 
1000....}| 9 16[12|19 | «0 1 16).. we losestoce [aeesjoee | 2 0 | 26 8 | 8B 2 | 6610 
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In connection with the preceding tables it may be stated that 

all of the 700 trees first examined were found on Township 20, 
Franklin county, between two large ponds, Floodwood and Long 
Pond. The two main slopes on this land run north and south, 
with little or no difference in the timber on either slope. This 
township has an average elevation of about 1,600 feet above the 
sea. The spruce was above the average in quantity per acre, and 
in quality it was first class. The trees were thrifty, but few 
being found that were rotten at the stump. Nota tree had died 
within the past ten years, the absence of any dead spruce having 
been noted by the foresters. In size the trees were above the 
average diameter for Adirondack black spruce. 
On Township 20, ina few places where the spruce was stand- 

ing in “clumps,” there was a yield of 40 standard logs (8,000 
feet, B. M.) per acre; where it was scattered through the other 
timber, 15 standards (8,000 feet) would be a fair average. 

On Lots 34 and 35, Township 3, St. Lawrence county, the spruce 
growing in clumps measured, in two different places, 35 standard 
logs (7,000 feet) to the acre. Where it was scattered among other 
species, it measured 12 standards per acre on an average. 
On Lots 50 and 63, Township 3, St. Lawrence county, the 

spruce did not grow in clumps at all, but averaged 15 standard 
logs to the acre. 

The spruce in each case was growing either in small clumps or 
was scattered among hardwoods composed of beech, hard maple, 
and yellow birch, the beech predominating in number of trees, 
although of inferior diameter and height. The black spruce over. 
tops the hardwoods where its diameter exceeds 14 inches ; 
when standing in clumps it is taller than the scattered spruces ot 
the same diameter growing among the hardwoods. Where it 
grows in clumps the spruce bas a small crown, the limbs being 
small and short; but in a scattering growth the spruces, as soon 
as they overtop surrounding hardwoods, put out their limbs 
thickly and large. 
A spruce 20 inches in diameter growing in a clump of spruces 

will yield five logs, 13 feet 4 inches in length, while one of the same 
diameter in a scattered growth mixed with hardwoods will yield but 
four logs. In the one growing among hardwoods, after four logs 
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nave been cut from its trunk, the diameter of the last or top log at 
its small end will be from 10 to 12 inches, but the limbs above this 

point will be so thick and large that the fifth log would not be 
over five or six inches at the top, and would not be accepted by 

the lumbermen. A tree of the same species and size growing in 

a clump will yield five logs, because the shaft does not diminish 

in size so fast owing to the lighter growth of limbs that form its 

top. While the largest spruces are found scattered among the 

hardwoods, the tallest ones of like diameters are found growing 
in the spruce clumps. 
A coarse, gravelly soil, with a southern or western slope, 

seems most favorable for the best development of this species. 

Before the axemen came into this locality there was an ample 
growth of young spruces or nurslings thickly scattered through- 

out the timber; but where the spruce grew thickly, the felling 

of trees scarred and broke down most of the nurslings. Where 

the spruce was scattered through the hardwoods the young trees 
did not suffer so much from the careless felling of the axemen. 

The spruce blight of twenty years ago did not make its appear- 

ance in Township 20, on which the first 700 trees examined were 
growing. In fact, this locality is remarkable for its exemption 
from injury in that respect. 

There are but few balsams (Abies balsamea) growing among 
the spruces which furnished the specimens examined by the 

foresters, although many trees of this species are growing 
along the edges or shores of neighboring swamps and ponds. 

The balsam in this vicinity is small, ranging from three to 
seven inches in diameter near the ground. It is very scarce, 
however, in the vicinity of this spruce growth, there being many 
acres on which no balsam is found; neither was there any 

cedar. There are a few tamaracks (Larze Americana) on these 
lots, but they are all dead, having succumbed to the attacks of 

the sawfly (Wematus Erichsoni) which within a few years has 
destroyed all the tamarack in the Adirondacks. But little white 

pine was found among the spruce where these measurements 
were taken. On the north shore of East Pine Pond, there was a 

piece of timber composed almost wholly of that species,— nice, 

thrifty, sound timber of large size. The owner, Mr. Snell, said 
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that he cut 1,000 standards (200,000 feet, B. M.) of white 

pine logs on less than ten acres of land near the west end of Kast 

Pine Pond. There were a few black ash trees scattered through- 

out the timber where the spruce was growing, but no cherry. 

In Township 8, St. Lawrence county, a few elms were 

growing among the spruces and hardwoods, a species rarely 

seen in the Adirondack forest. 
A noticeable feature in the growth of the black spruce is that 

the annual accretion of wood in the trunk is not concentric, the 

total growth being considerably greater on one side of the heart 
than on the opposite side. The extent of this eccentricity is 

apparent in some of the figures given in Table LV, in which the 
diameter of each tree is not only given, but the number of inches 

and growth per inch of the longest radius. For instance, 
Specimen No. 1 had a diameter of 18 inches on the stump, but 
the figures showing the number of annual rings for each inch in 

growth indicate that instead of nine inches, which would have 

been one half the diameter, there were eleven inches between the 

heart and the bark. Specimen No. 77 is fourteen inches in diame- 
ter, but the heart is nine inches from the bark. Specimen No. 
135, with a diameter of thirteen inches, shows that there 

were nine inches between the bark and the heart. In Specimen 
237 it will be seen that the heart was two inches nearer one 

side of the tree than the other. In No. 383 the radius is 17 
instead of 12 inches. This lack of concentricity, as measured 
by the abnormal length of the longest radius, varies from one to 
five inches. 

A remarkable feature of this one-sided growth is that it is 
mostly in one direction. The foresters who examined the trees 
in Township 20 were instructed to note carefully the compass 
point to which in each case the longest radius of tree growth 
pointed. Of 700 trees examined in Township 20, Franklin 
county, (the first 700 specimens in Table IV,) this abnormal or one- 
sided growth was directed as follows: 
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Direction. Trees. 

North . 0... ccc ccc ccc ce cee cee neta nets eeeeee . 471 

Northeast 0.0.0.0... 0c cc cc cece cece ec cece ne nee ences 81 

Hast .. 0. c cc cece wee cece ec eee eee eect eee ene eens 106 

South 2... ce ee ce ee cece eee eee nee cee ea eee 1 

a) =) 27 

Southwest... 0.0... cc cece cece eee eee Lecce eee ee eaee 6 

Northwest .... 2... cc ccc ce ce cee cnn e tenet eee neeeee 8 

700 
cmpaammenihieahvemeinemnad 
Ceti eae eametead 

There seems to be no satisfactory explanation of this tendency 
of the black spruce to a one sided growth. After careful observa- 
tions in search of some reason, no regular conditions of slope, 

exposure or environment were found upon which to base any 
theory. It has been asserted frequently, however, that this 
uneven growth on either side of the heart was due to an uneven 

distribution of the roots; and that the greater accretion in the 

tree trunk would be found on the side of the tree on which lay 
the largest roots. 

In the preceding tables the indicated age of the tree is based 
upon the number of rings revealed by the stump; but in each 
case if the tree had been cut close to the ground a greater num- 
ber of rings would have been found and consequently a greater 
age indicated. This should be borne in mind in connection with 
the statistics referred to. The stumps varied in height from one 
to four feet, the height of the stump depending in each case upon 
the convenience of the axeman and the position in which he 
stood while at work. 
‘One column of figures in Table IV indicates the length of the 

section taken by the lumbermen for their logs, and represents 
one, two, or three logs of 13 feet 4 inches each, that being the 
length cut by the log choppers in the Adirondack forests. For 
instance; in Specimen No. 6 (right-hand page), 26 feet and 8 
inches of trunk were taken, showing that two logs were obtained 

from that tree. Specimen 19 shows that a section of the trunk 
40 feet long was removed, from which it appears that this tree 
furnished three logs; and specimen 60, that 53 feet and 4 inches of 

8 
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the tree trunk, making four logs, were taken. Specimen 83 shows 

that five logs aggregating 66 feet and % inches were taken, the top 

log being only eight inches in diameter at the top orsmallend. In 

this tree it appears, from the next column of figures, that only 15 

feet and 5 inches of top remained, indicating that this tree, which 

was 84 feet 9 inches high, was not only tall, but cylindrical and 
free from limbs nearly to its crown. Specimen 87 was 93 feet 
and 7 inches high, and although taller than the one just men- 
tioned, furnished the same number of logs, the top log, however, 

being 12 inches in diameter atits small end. 

The tallest tree mentioned in Table IV is Specimen 839, which 
was 48 feet 6 inches high, and 22 inches in diameter on the stump. 

Specimen 832 was 26 inches in diameter, but only 87 feet 8 inches 
high, and furnished four logs instead of five. It will be noticed that 
many of the trees furnished only two logs and some only one, 
although they were of a fair height. The small number of logs 

obtained from a tree was due in some instances to rotten butts, or 

to the fact that there was too great a limb development at the 
top of the tree, the top measurements indicating in many cases 
that the trunk diminished in diameter, or “tapered” too rapidly. 

In Table IV the figures showing the number of rings per inch 
indicate that the Adirondack black spruce when growing under 

natural conditions, where the trees are overcrowded and de- 

prived of light, requires on an average over 24 years for an 
increase of two inches in diameter; but an examination of the 

figures shows that many of the trees, which had attained a height 
enabling them to dominate the surrounding ones, required from 
six to eight years only to gain two inches. Thus the tree repre- 
sented by Specimen 43 was 30 years in gaining the third inch 
of radius while it was only seven years in growing an inch after 
its crown had-reached to where it could gain proper nourishment. 
Specimen 456 evidently had the advantage of light and air from 
the time that it was a nursling, as is indicated by the compara- 
tively small number of years required in adding each inch to its 
diameter. 
From the measurements and notes made by Forester Humes — 

in Township 14, Town of Fine, St. Lawrence county —the fol- 
lowing deductions as to the average age of the spruce are 
made : 
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TABLE V. 

DIAMETER IN INCHES. 
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Number Maximum and 
of trees *| minimum ages. 

138—200 
145—275 
174—208 
167— 201 
156—200 
173— 200 
184—2838 
189-— 289 
199-—291 
107 —345 
189—300 
178-—-301 
195—302 
231—354 
258—316 
271—301 
273—333 
2.5—325 
231—2938 
290—... 
285—... 
302—374 
326-—351 

09 

Average 
age. 

* These trees do not represent any definite area or yield per acre, but were selected with 

reference to securing specimens of each diameter. 
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And from the measurements and notes made by Foresters 

Olmstead and Sanford in Township 20, Franklin county, and 
Township 3 (“Atherton”), St Lawrence county, the following 
deductions as to the average age of the Adirondack spruce are 
made: 

TABLE VI. 

Number 
DIAMETER IN INCHES, of spruce masimnan cay, | Average 

| 217 96—185 128 
. 177 102— 210 139 
Led Lec cw ee eee wee ee ene enn nees 187 104—-214 143 
ss 71 114—217 151 
| as 113 116—212 154 
sy a 53 121—236 161 
LB Loc cece cece rece tee re teen enees 77 130—209 154 
1 17 95— 200 174 
>) | eran 53 1388—9235 184 
QL Lecce wee cee cee cere eee weee cee 4 156—227 185 
D2 cece cee w ee cere ene ee cue eeenees 12 162—224 189 
>: 4. 149-—9234 1&6 
a 10 | 160—226 195 
QD ce ccc ences cece ececnsees core eeaes 1 213—... 218 
QB cece cere rer wcrc erence veerecsaes 1 197—... 197 
2 3 217—226 222 

1,000 

We are unable to account satisfactorily for the difference in 
average age as indicated in the two preceding tables. It may 
be that if the figures in the first had included as large a number 
of trees and as wide a scope of territory as are embraced in the 
second table, that the two results would agree better. The aver- 
age age as indicated 1n Table V corresponds substantially with 
that of the black spruce in Maine, as based upon measurements 
made by Mr. Austin Cary, whose report shows that the average 
age of the 12-inch spruce is 171 years; the 13-inch, 174 years; 
the 14-inch, 189 years, and the 15-inch, 185 years. 
A remarkable feature in connection with the biology of the 

spruce is the exceedingly wide range of ages in trees of the same 
diameter. Thus, in Table VI it will be noted that of 187 trees 
all 14 inches in diameter on the stump, there is a difference of 
110 years in some of the ages. Some will readily explain this 
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wide divergence by claiming that in many cases there were two or 
more rings formed in single years owing to climatic effects, 
which is discussed later on. 

But, in view of the short season in the Adirondacks during which 
the flow of sap is not checked, as might occur in trees which feel 
the influence of an early spring, only one ring could reasonably 
be expected for each year’s growth. It is more reasonable 
to account for the rapid growth of some of the trees by 
the fact that these trees stood where they received more 
light and air; and for the slow growth of the others by the 
deprivation of the same. 

Although the black spruce is the slowest in growth of all our 
forest trees, it does not require the number of years to attain 
maturity that are indicated by the preceding statistics. It must 
be borne in mind that these tables indicate the age of the spruce 
when growing under natural conditions, where it is deprived of a 
proper amount of light and air during the greater period of its 
growth. Starting as a seedling, the young tree struggles for 
many years in the cold and gloom of the underbrush, the first 
decade of its existence being merely a struggle for survival. 
This is evident from the figures in Table IV, in which so many 
trees show that over 30 years were passed in attaining their first 
inch of radius or two inches of diameter. Only through the sur- 
vival of the fittest do these nurslings struggle upward until by 
overtopping the surrounding growth they gain light and air, 
after which their increase in rapidity of growth is plainly 
noticeable. 
Now the black spruce of the Adirondacks does not require any 

such number of years to attain a merchantable size. On Lot 94, 
Township 21, in the Town of Long Lake, Hamilton county, there 
is at the present time a thick growth of spruce on a piece of land 
where the Rev. Robert Shaw, a local clergyman, according to his 
statement, mowed grass 26 years ago. Many of the trees in this 
clump of spruce are over 30 feet high and nine inches in diame- 
ter. Emerson* mentions seven spruce trees of 31 years’ growth, 

in the Botanic garden, which averaged 30 inches in diameter, or 
one-third of an inch annual growth in diameter. 

atc eee SmntenANeNNReemnmthtntnimm nitrates mem emmnsnpnsinden Ummm mmmermaneNNiNEaanneremrm slsiensURIHn 

* Trees and shrubs of Massachusetts, by George B. Emerson. 



62 Tar ADIRONDACK BLACK SPRUCE. 

In the office of the Forest Commission there are some carbon 

paper impressions showing growth rings taken from the stumps 
of spruce trees recently cut by lumbermen — trees which were 
growing in a spruce forest that had been lumbered 24 years ago, 
at which time all the larger spruce was taken out. The acceler- 
ated growth of the young spruces which were left, due to the 
admission of light and air through the removal of the large trees, 
is plainly seen in the wider rings shown by the carbon impres- 
sions taken from the stumps. Up to and just preceding the time 
when the lumbermen first went into this forest these spruces 

were growing at a rate of 26 rings to the inch. Immediately 
after this thinning and interlucation there was an increased 
growth, as shown by the impression paper, at the rate of 11 rings 
to two inches. 
We regret exceedingly that we are unable to reproduce in print 

these impression papers of tree rings so as to furnish them with 
this publication, for they argue plainly and incontestably as to 
the increased product and revenue which can be derived from our 
spruce forests where the cutting is done under an intelligent 
system. 

That the number of rings disclosed by the cross-section of a 
tree-trunk indicates the years of age is a generally accepted fact. 
It is so taught in all text-books pertaining to the subject. Asa 
Gray states that “the trunk of an exogenous tree, when cut off 
at the base, exhibits as many concentric rings of wood as it is 
years old.” 
Emerson* says of these tree rings that “a single circle attains 

maturity, in temperate regions, every year.” 
Goodalet states that this “ development of the film of growth is 

usually continuous in a given season, but it may be interrupted, in 
which case it is possible to have two rings added to the wood in 
a single year, whereas, as everyone knows, there is usually only one 
new ring for each year’s growth.” 

The “interrupted” growth just referred to is the result of a 
period of cold weather acting upon trees which in the same sea- 
son have felt previously the influence of an early spring. But in 

L eaaemadineniiamnnaal 

* Trees and shrubs of Massachusetts, by George B, Emerson, 
t Garden and Torest, Vol. Il, March 20, 1889: Principles of Physiological Botany, as applied 

to Forestry; by George Lincoln Goodale. 
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Cross section of Black Spruce, 115 years old, 12 mchesin diameter 
on the stump From an impression made with carbon paper 

The greater thickness of the outer rings 18 due to interluca- 
tion made by lumbermen eighteen years ago 
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the cold, backward climate which prevails in the habitat of the 
Adirondack spruce there is no early spring, and no premature 
starting of the sap or liability to such interruptions. In that 
region spring is late in coming, and barely ushers in the summer. 
Hough * says: “The record of the seasons for a long period 

may be determined, at least in effect, by the width of the rings 
of annual growth. We sometimes find, at recurring intervals, a 
narrow ring, perhaps every third year, that may have been 
caused by the loss of leaves from worms that appear at that 
interval, and that have thus left their record when every other 
proof of their presence has perished. We have seen sections of 
trees in the museums of Schools of Forestry, in which these 

proofs were recorded through a century or more of time, and the 
years could be definitely fixed by counting inward from the year 
when the tree was felled. 
“When the bark and wood of a tree are cut or wounded by 

accident, as by the marking hammer of the forester, or the axe 
of a surveyor, the growth from the side will gradually close over 
the injury, and fill in the inequalities, so that, when afterward 
split off, it will often show in relief any depressions or cuts on the 
original trunk. Many Forest Academies in Europe have in their 
museums specimens of timbermarks thus cut or stamped into 
wood, with the cast taken by nature from the mold. The land- 

marks of surveyors have thus been found more than a hundred 
years afterward. Some scar, or, in coniferous trees, perhaps a 

gum spot, would be noticed upon the outside, and by cutting 
down through as many rings of growth as there had been years 
since the former survey, the marks of the ax would be found.” 

It is no new idea. Over 400 years ago, Leonardo da Vincit, 
who was an observant botanist as well as a great painter, wrote: 
“The rings of the branches of trees show how many years they 
have lived, and their greater or smaller size whether they were 
damper or drier. They also show the direction in which they 
were turned, because they are larger on the north side than on 
the south, and for this reason the center of the tree is nearer the 
bark on the south than on the north side.” 

But these statements need not rest upon any botanical theory. 
In the course of our work we have often found it necessary to 

*Klements of Forestry, by Franklin B Hough, Ph. D. 

+ Il Nuovo Giornale Botanico Italiano: Vol. I, No 1, 1869, 
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re-establish the old boundary lines of various townships in the 

Adirondack forest. The surveyors have repeatedly cut blocks 

out of line trees in which the old original “blaze” was grown 
over with wood and hidden from sight; but the number of tree 
rings outside the original but concealed scar of the blaze mark 
corresponded exactly with the number of years which had elapsed 
since the time when the surveyors first ran the line. This curious 

and interesting phenomenon has been observed so often in the 
course of our work that it has ceased to attract attention as a 
novelty. Many suits involving the title to or possession of land 
have been decided in courts on the evidence of some surveyor 

who proved the date of an old survey by introducing as evidence 
a block of wood cut from a line tree. 

In view of the general belief that the annular grains of tree 

growth are coincident in number with the years of age, it is 
interesting to note that this idea is strongly combated by some 

careful observers. While we do not agree with the conclusions 

in the following article, it is reproduced here as an interesting 

contribution to the literature pertaining to this subject. The 

article is reprinted from the Saw-Mill Gazette: 

GROWTH RINGS ON TREES. 

Age said not to be indicated by them. 

‘There isan old landmark on the DeLarm farm that is of considerable 

interest. The farm is located on what is known as the ‘ high road’ to DuBois 

from Reynoldsville. The landmark, which is a notch in atree, locates a corner 

of the DeLarm farm, which is in Jefferson county. The landmark also locates 

the boundary line between Jefferson and Clearfield counties. When the 

notch was cut Clearfield and J-fferson counties had not been organized, 

and the line ran between two other counties. The line still remains, 

though it does not now mark the boundary of either of the original counties. 

The notch was cut into the tree in 1785, just 108 yearsago. This fact 

is proven by the ringsin the tree that are visible and which number 108. 

Sometimes parts of a tree containing a notch similar to this one, establishing 

a corner, are taken into court and are accepted as evidence. The date, 

designated by the number of rings, is also accepted.”-—Reynoldsville Volunteer, 
Pa. 

“ The above item is from a recent copy of a Pennsylvania journal, and serves to show how 

tenaciously man clings to old fallacies. Of all silly notions this idea of rings being an indicator 
of the age of trees seems to be most senseless, and yet, according to the above authority, the 
rings of a tree are accepted as evidence in courts. 

If the determining of the age of a tree by the rings was one of those things that was 
dificult to controvert, then there might be some excuse for depending uponthem, but when 
thereare 80 many opportunities at hand to disprove the theory, to adhere to the fallacy is worse 
than ignorance —it becomes a species of bigotry. 
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Just how the notch proves whatis asserted is not made clear, as any cut into the side of 

a healthy tree is sure to fill up by the outer growths after a series of years, but somewhere the 

authority for the statement found 108 rings, and forsooth the notch was cut 108 years ago; logic, 

and as a matter of course, ‘a horses chestnut must be a chestnut horse.” 

Had a section from an opposite side of the tree been cut there would have been found, with- 

out doubt, another number of rings, either less or more, or had the count been several feet 

above the notch the number would have been less, or below it a short distance there would 

have been found a greater number. 

If the believers in the rings are to tell us the age of a tree thereby, they must settle just at 

what point the count is to be made for beginning at the ground and going upwards, it is found 

that the number of rings grows less as you ascend. This must be so from the natural course 

of things, as new shoots put out from the top and continue the upward growth of the tree 

every year. We can see no way out unless we make our count at the ground, but here even we 

encounter another difficulty, and one that is serious, if the tree should be one that has grown 

where one side is fully exposed to the sun and the other shaded. In that case, counting from 

the heart, it will ba found that on the exposed side of the tree the number of rings is greatly 

in excess of the number on the shaded side. 

A notable case is called to mind of a second-growth white ash that grew ina hedge on the 

south side of afence. This tree showed forty clearly defined rings upon the south side of the 

heart, and, by a liberal allowance, after examining with a magnifying glass, thirty was the 

most that could be defined on the north side, so that it was just as easy to prove the tree thirty 

as it was to prove it forty years old. The same butt was cut off eight feet above the cutting 

kerf, and the number of rings had been reduced to twenty and sixteen. Curiosity led to a fur- 

ther examination and the stump was cut close to the ground, where no difficulty was experi- 

enced in counting sixty and forty-five rings, respectively. 

A further proof was furnished by the recorded facts of the fence having been erected on that 

line thirty-five years before, as a boundary line between the estates of two brothers, being a 

part of a plot that was divided up between heirs, and the tree grew after the fence was built. 

Of course, such a case would not count against the prejudice of ages, but it becomes a stub- 

born fact, nevertheless. 

Let anyone plant a number of seed—apple, peach or plum, something that grows quickly — 

care for the sprouts, and after three or four years cut them and count the growth-rings and 

thus satisfy himself. Itis doubtful if two out of a dozen will contain the same number of 

rings, or if anyone will show a number corresponding with the age. The thriftier the shoot 

the greater the number of rings, and the more stunted and weak the specimen the less the 
number, and yet all may be of the same age and grown under similar conditions. 

All roots, those used for food as well as those that are not, are of a woody nature, and where 

the circumstances are unfavorable the least thrifty of the edible show a fibrous, woody compo- 

sition, and at times some are found that can not be cooked to make them fit for food. In all 

the growth rings are defined, but in none so clearly as in the beet. Not only does it show the 

rings, but it shows the porous state and medullary rays as well. These rings neither indicate 

days, months, moons or other time divisions. Ona tender, thrifty root there may be a dozen 

or more rings, while a less thrifty one grown at its side may not show half that number. What 

will our seer tell us regarding the ages of these beets ? 

Leaving all other tests aside, there is a law of nature that upsets all this annular ring growth 

theory. Everything has its growing, ripening and decaying season. The tree, like the straw of 

wheat, grows to its full, ripens and then dies. A tree may be vigorous and put on wood, or, in 

other words, grow for one hundred years, but that hundred years does not mark its life; for 

fifty or even a hundred more years the life sap may be sufficient to nourish and maintain the 

growth already made, but not enough to put on new wood, and another fifty or hundred years 

may pass, Guring which no new growth is made, and during which the vital fluid is sufficient to 

maintain the tree in full vigor, during which it slowly but surely dies. Here may be three 

hundred years of life, and yet, during two hundred years, not an ounce of new wood has been 

added, and yet, in face of all, men will assert that they can determine the age of a tree by its 

rings. 

What, then, are these rings and what do they determine? The common-sense answer is, they 

are growth rings — nothing more. One may be the result of a year, a month ora week or any 

other division of time; all depends upon circumstances. If an entire summer has been moist 

9 
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and vegetation has suffered no drawback from drouth or cold, it is barely possible that the 

entire growth of that season will be represented by a single ring, but even this is doubtful, as 

it is the thin sap which flows nearest the bark that nourishes the growth, and if an extra large 

growth is formed the sugar and glutinous matter in the sap may thicken and impede the flow 

of the more watery portion, and by forcing it into the new inner bark cause a new growth; 

butif, after a growing period, there comes a drouth sufficient to rob the roots of the necessary 

moisture, the sap in the wood thickens and the more watery seeks the inner bark, through 

which it carries nourishment to the leaves. This is often insufficient, and many leaves fall and 

others wilt, but with a fall of rain the supply of vital fluid is increased, the leaves brighten up 

and the smaller ones grow. New life is imparted, and with this new life comes a new growth, 

another ring is formed, and so on through the entire season Who living in the north has not 

seen the leaves nipped by a frost after they were full and fall to the ground? After a few warm 

days and a warm rain new leaves start and the tree is soon m full foliage, but there has been a 

check to growth and a new growth starts with the new leaf. Thus, one cause another checks 

one growth and invites another, making a ring each time entirely independent of years.’ — 

Saw-Mill Gazette. 

Mr. Austin Cary, of Bangor, Me., who, acting under instruc- 
tions from the National Forestry Bureau, has been engaged in 
the Maine forests in counting tree rings with a view to establish- 
ing the age of the black spruce in that State, calls attention in 
his report to certain facts which throw some light on this matter 
of variable or retarded tree growth: 

“While carrying out the field work, which is behind all these 
statements, facts were found proving the influence of the weather 
on the growth of trees. In May, 1893, while at work on the 

Androscoggin river, word came from Mr. J. A. Pike, of Berlin, 

N. H., that record was to be seen in the spruces of a series of 
cold years which occurred in the early part of the century. This 
was richly worth examination, and I immediately set about in- 
vestigating the matter. Beginning the count of rings with the 
bark, it was found on the first log examined that a number of 
rings, being in that case the seventy-ninth to the eighty-third 
from the bark, were very distinctly thinned. Continuing the 
search, every tree was found to have a belt of thin rings in snb- 
stantially the same position, these being reduced in some cases 
almost to microscopic. 

‘As soon as access could be had to books the history of the 
matter was looked up, and it was found that the years 1812 to 
1816 in Maine were very extraordinary years. The temperature 
was unusually low as an average, and in 1812, 1815 and 1816, at 
least, frosts or snows or both occurred in the summer. In 1815 
and 1816 crops through the State were very seriously impaired, 
and many people despairing of the agricultural prospects of the 
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country emigrated to the Ohio valley. This severe weather 
then was without doubt the cause of the thin rings so regularly 
found in the spruce trees. 

“ Since that time this zone of rings has been found in spruce 
trees in all parts of the State and in the northern portion of New 
Hampshire. Careful notes of its character and occurrence were 
taken, in the course of other study, and the facts observed and 
inferences drawn will be found in full in the publications of the 
United States Forestry Division. 

“This belt of thin rings can be seen by anyone who will take 

the trouble to examine carefully any good sized spruce log. It 
demonstrates the effect of inclement seasons on the growth of 

trees, and it is further of value in that while there is some varia- 

tion about it, the approximate regularity of its position, the close 
correspondence in number of the rings outside the thin belt with 
the seasons that have elapsed since the cold year, gives added 
confidence in the substantial regularity of ring deposit and con- 
sequently in the results of investigation which proceed on that 
assumption. 

‘An instance of the effect 0. exposure on the growth of trees 
I am able to present through the mterest of Mr. William Monroe, 
of Bangor. In the winter of 893-94 he scaled* a landing of 
spruce hauled into Silver lake in the Town of Katahdin Iron 
Works, from a piece of ground on the south slopes of Saddle 

Rock Mountain, which had never before been cut. The soil was 
a deep red loam, and the spruce was gathered along brook runs 

or scattered amongst the hardwood growth intervening. But 
the point is that the timber was divided between two separate 
slopes of the mountain, the upper one of wl ich was some 200 feet 
above the lower, and considerably more exposed. 

“The timber from each slope was yarded on the more level 
land at its base, and Mr. Monroe kept a separate scale of the two 
lots. .A marked difference in the size of the trees isfound. The 
logs cut on the upper and more exposed slope were 4,377 in 
number, and scaled 435,726 feet, B. M., or 994 feet to the piece. 
The lower lot numbered 2,598 sticks, and the total scale was 

320 811 feet, or 1234 feet to the piece. The difference is 24 per 

* Moasured. 
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cent. of the smaller piece. No other cause for it being apparent, 

the difference in the size of the trees seems to be due to their 

greater or less exposure.” 

Forxrst Composition. 

Throughout the entire forest, covering the Adirondack Plateau, 

where the altitude exceeds 1,300 feet, the hardwood growth 

accompanying the black spruce is in almost every locality made 

up of maple, beech and yellow birch. Here and there, but at 

widely separated intervals, are scattering specimens of the 

white and black ash, black cherry, elm, basswood, “ hard- 
hack”* (Osirya Virginica), and white birch. On burned 
areas or reforested clearings the poplars and “pin” cherries 
(Prunus Pennsylvanica) grow in abundance, but are seldom seen 
growing with the spruce in the primeval woods. 

In order to give some idea of the general composition of the 
Adirondack woods, the foresters were directed to measure off in 

different places an acre or more of ground and count each tree 
within the space, noting, also, its diameter and species. They 
were further instructed to take pains that the localities selected 
should be ones in which the growth had no unusual character- 
istics, and which would fairly represent the number and propor- 
tion of the various species per acre. 

Foresters Olmstead and Sanford accordingly selected four 

acres on Lot 39, Township 20, Franklin county, in the immediate 
vicinity of the forest in which they examined the trees embraced 
in the first 700 specimens of Table ITV. These four acres are 
situated about four miles west of the head of the Upper Saranac 
Lake, and near the line of the Adirondack division of the New 
York Central railroad. Their notes do not embrace the young 
trees of seven inches in diameter or less, of which there was the 

usual proportion standing among the others. The undergrowth, 
like that of all the Adirondack forests, was somewhat dense, 
being composed largely of “witch hopple” (Viburnum lan- 
tanordes) and striped maple (Acer Pennsylvanicwm). The moun- 
tain maple (Acer spicatum) was not plentiful, this species appa- 
rently seeking the roadsides or openings. 

 oniteneihienitsamenanmninananaal 

* Local, for iron-wood, 
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TABLE VIL. 

Acre No, 1. 

Lot 89, Township 20, Franklin County. 
a 

DIAMETER. Spruce | Hemlock. | Balsam.| Birch. | Maple. | Beech. 

8 inches ......... 20 8 2 . 1 22 53 

9 So Loewe eee 6 5 L j.wseeelenee oe 7 19 

10 ff ee . 8 2 2 1 4 13 30 

1 rr 4 Lo [ewes . 1 5 Ll 

12 FF ke eee 4 4 1 1 8 11 29 

13 SS 71. wevecelencens 3 3 13 

14. $8 a ae . Lj..cweeclee. . 2 2 3 8 

15 ‘ ¢ o *@ @@ © @ oo GO he oe ee ew ef eee ea ele * 2, eae # 8 & 4 ** to 2 

16 68 La ww wefan a ee Ce eeee 2 5 4 ll 

17 ‘ ‘ oe ese 6 # @ @ Hie es wee epee ee@ ee *]ee 8 #@ @ OTe 8 * ® . *. *e¢e@ @ a} e 6 @ # & 

| re rs ee a we eleceece 2 2 4 

so ns rs rr ra res Pr rs eee . 

20 66 Lace ee ee 1 TL cle waees 3 4 . 9 

7 ee rs rs rs eas 

7 as aS res fries Perera 1 . 1 

93 6 ‘ e*@epte o @ * ee# @ @ @ #@] ee He Be | se oh oe @] oe «© em © oe &) eee eee @eas t @ ev 

94 °° rs errr 1 .f..aeee | eee eee 2 

15 errs Pars eres eres vce nrlecsccelecene 

96 «SS rs res rere cclocenccteneses sae seclenees 

27 ‘ ‘ eee * wo @ Oe ee 6 oF ee8 8 eB ae ef] se © eee Oe ea se 6 @ 4 *{*2 ¢ @ # & 

28 é ‘ tT e *¢ @ ee #€£@ 0 *S # © eo 8 & & 1 se 8 oe ee tee ee fe 1 

51 22 6 13 31 70 193 

Average diameter, including eight inches and upwards : — 

Spruce, 10 inches; hemlock, 103 inches; balsam, %% inches ; 

yellow birch, 174 inches; maple, 144 inches; beech, 104 inches. 
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TABLE VIII. 

Acre No. 2. 

Lot 39, Township 20, Franklin County. 

DIS METER. Spruce, | Hemlock.| Balsam.| Birch. ; Maple. | Beech. | Total. 

Sinches ........ 18 13 5 1 |.. 16 53 

G9 Lace ewes 3 3 2 es er 2 10 
10 “ 2A... sees vi 4 . DB |eevees 8 22 

Wd wu... oe 6 DZ \eccavsleveece 2 2 12 
| re 5 ll 1 3 1 10 31 
1 oe. wean 5 a 5 re 10 
14 © Lk ee. 3 Sleeves 2 3 1 12 
| ee se eres ree res es rr I 
6 ees 1 | rrereeees Perr 2 1 5 
Wo eae de On ee ee Pe L|...... 2 
18 eee SO laceccccleseces 1 we eelevans 4 
19 OL eee so sacalesearecslace wecleweceeleneces bees eee 
>) | rs ee oi slaeeeee ya re rr 2 

53 39 8 15 9 40 164 

D ssaammaaiond 

Average diameter, including eight inches: Black spruce, 104 
inches; hemlock, 10% inches; balsam, 8? inches; yellow birch, 
134 inches; hard maple, 13% inches; beech, 9,2, inches. 



THE ADIRONDACK BLACK SPRUCE. 71 

TABLE IX. 

Acre No. 3. 

Lot 39, Township 20, Franklin County. 

DIAMETER. Spruce. | Hemlock. | Balsam.| Birch. | Maple. | Beech. | Total, 

8 inches ........ 18 15 2 LT j..... 25 | 61 
9 fl, B licccccclecececlecucesleceucaleceues a2 g 

10 ff aaa eee 17 10 |...... 2 1 10 40 
1S re 5 2 | es Ree 3 ll 
12 fF kee ee 14 6 j..eee. 8 2 6 36 
|: a ees eae pn ees ere 7 
40 SS ee Il a 3 1 3 20 
|: re 1 L j..eeee a a ere 4 
| Zola ceancclescnes 2 . 3 7 
1 er wlevescelecssces ce aees 2 ees ee 1 
1 rs rir sos Lo j..eeee 2 a 5 
|S es ee es De Sees ees ee 
Or ne Ds DP ee es eee 
ee | es es ees seleceees 1 
220 fF eee 1 i es ee L [oweess 3 
2 es res Cs Cees eres Cee 
ee eos 1 Zijeseese| eeees a re 5 
29 FS eee eden sees eS re eres ere I 
5; ae i ees ee rs eee 1 

| 83 | 42 3 | 22 | 9| 50 | 209 

Average diameter, including eight inches: Black spruce, 112 
inches; hemlock, 124 inches; balsam, 9 inches; yellow birch, 
134 inches; hard maple, 174 inches; beech, 94 inches. 
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TABLE X. 

Acre No. 4. 

Lot 39, Township 20, Franklin County. 

DIAMETER. Spruce. | Hemlock.| Baisam.; Birch, | Maple. | Beech. | Total. 

8 inches ......+.4. 14 9 1 1 j...... 5 30 
Q FLL cece ele weee ale ween A eres ere ere res a 

10 LL ce ees y 4 1 Ll j..eaee 5) 20 

ll Cpe w cena D facsavaclececvslesercslees eae 2 7 
12 SC ewww ewes ll A lew eaes 4 1 5 25 

1: hr 4 weve elecnees |e re errr 5 
14 © UL e Lae 6 D lew eees lL [...ees 4 13 
5 SO leesecccleseece 1 2 2 8 

16 “ ...... wecleseneclesseneclisecaes 3 1 4 8 
17 eae . Dip wcnseelecccvclesacseleseues ‘ . 2 

18 LLL eee 7 re rarer Parra : Lii...ees 3) 

1 a DOO OO . 
7) 0 re es 2 1 3 

21 eee Life svccecclecnes wleeeees Ll f...aee 2 

202 | ee ere rrr rr 1 
23 SC awe e ce eelenaccelscee APs Ir rr 

> rd rs re ran | ese welecace l 1 
> rs ras Live weealee wacslecsccslaccces I 
oS 1 Pe | Levees 1 

Average diameter, including eight inches: Black spruce, 11,3, 
inches; hemlock, 114 inches; balsam, 9 inches; yellow birch, 14 

inches; hard maple, 164 inches; beech, 124 inches. 
The trees noted in the next table were counted and measured 

by Foresters Olmstead and Sanford on an acre located on Lot 31, 
Township 19, Town of Altamont, Franklin county. On this acre 
all trees above four inches in diameter were included in the for- 

ester’s notes. Although ina different township and several miles 
to the westward it will be noticed that the composition of this 
piece of forest is essentially the same as that shown in the four 
preceding tables. 
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TABLE XI. 

Acre No. 5. 

Lot 31, Township 19, Franklin County. 

DIAMETER. Spruce. | Hemlock.| Balsam.| Birch. | Maple. | Beech. | Total. 

5 inches ........ 21 1 13 |.....- 1 1 37 
6 fF kee 7 3 6 LT i...e.. 2 19 
( rr 7 2 ee ere 1 14 
Bf 8 Lewes 15 1 12 |. aces 1 14 43 

9 * sew ccle ce en ele cee ceeles cer eleweencleceee [ewevealeeues 
10 ** Oe 13 a re 3 levees 5 23 
ll ff Uae 2 Lo fe cece [ewww eel wneee 2 5 
12 fF * ee 9 4 2 1 2 15 33 
ss re | re bras Pra 4 5 
1400 SS eee 3 4 lec e eee 1 1 3 12 
L584 Lecce eeleceeee | errs rrr (ra 1 2 
16 ff eae 11 Al... 4 2 2 23 
OO 
IB aan, 8 | a ees ee eee 1|/ 4 
Sr | res rer 1 
7] Os rs re Da QD liasccclenceee 2 
> rs rrr se errr Perera re 1 
> pr DO fecccceclecesesleceaes 1 rrr 4, 
a . wolaweccslecscccle reas 
240 88 ae ° a rd rr 1 lL f...aes 4. 

101 o7| 37] 14 9| 51 | 239 

Average diameter, including five inches: Black spruce, 10,4, 
inches; hemlock, 124 inches; balsam, 62 inches; yellow birch, 

14.9, inches; hard maple, 144 inches; beech, 102 inches. 
The general composition of the Adirondack forest is fairly rep- 

resented by the species shown in the five preceding tables. But 
in traveling through the wilderness exceptional forest tracts will 
be often noted. In some localities, as shown in Table XII, the 
hemlock predominates, and the spruce is of secondary importance. 
In others the white pine, which has nearly disappeared from the 
Adirondacks, is still to be found. Then, again, in some places 

only one of the three dominant hardwoods is growing. 
In illustration of these exceptional types of timber land we fur- 

nish here some tables based on notes and measurements made by 
Forester Frank OC. Parker, who was instructed to examine certain 

tracts in Essex county. 
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TABLE AIT. 

AcrE No. 1. 

Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 

SPECIES. Trees, | Diameters | standards *| Feet, B. M.| Cords. 

Black Spruce (Picea nigra); 11 | 12—-16 6.90 | 1,262 2 
Hemlock (Zsuga Cana- 

densis).......e.see+e.+| 85 | 19-40 | 92.00 | 16,886 | ..... 
Yellow Birch (Betula lutea) 6} 8-80 | ...... | cece ee | ceeee 
Hard Maple (Acer sacchar- 
UNUM). ec eees rer 5 | 19-28 | wc. eee | cc ee ee | we eee 

Beech (Fagus ferruginea).| 36 | 10—24 | ...... | cece e | aeee 
Basswood (Zilia Ameri- 

CONG). ceceacsesaee wee 1 | 20— rr rr 

Totals ..... 0. cece eee 94] 1.2... 98.90 | 18,098 9 

Norgs.—- This acre was selected in a virgin forest, situated on a gentle slope, well watered, 

with an easterly exposure. Ground slightly rolling. <A fair type of forest in which the hem- 

lock predominates. The altitude is about 1,700 feet. The land is owned by the State. 

TABLE XIII. 

Acre No. 2. 

Lot No. 12, Roaring Brook Tract, Hssex County, N. Y. 
irvensarorpena sear tase 

SPECIES. Trees. | Diameters | standards, | Feet, B. M. 

Black Spruce (Picea nigra).. ...| 11 | 8—17 4.55 832 
Hemlock (Zsuga Canadensis).... 7 | 16—28 | 12.08 2,210 
Balsam (Abies balsamea)........| 10] 7—16 2.96 541 
White Cedar (7huya occidentalis)| 18 | 10—20 9.13 1,671 
Yellow Birch (Betula lutea).....,) 38 | 10-21 |] ...... ] wae eee 
Beech (Fagus ferruginea)....... 7 | 12—20 | ...... | wee eee, 

Totals .. ccc ccc cece tees ee aees 86 | we... 28.72 5,254 

ea SS 

Norrs.— On high land with an easterly exposure. The surrounding forest has the appear- 

ance of having been burned over at some previous time, many yearsago. The original field- 

notes pertaining to the survey of this lot call for a corner on a burned hill. This corner is only 

a short distance from the strip on which these measurements were made. The hardwood 
has the appearance of a second growth, and some of the larger ones show the effects of fire. 

*A ‘‘standard” log is 18 feet long and 19 inches in diameter at the smallest end, inside the 
bark, and contains 188 feet of lumber, board measure. In the Adirondack forests the lumber- 
men cut all their logs 13 feet long. 
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TABLE XIV. 

Acre No. 3. 

Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 

SPECIES. Trees. Diameters Standards. | Feet, B. M. | Cords. 

Black Spruce (Picea nigra).) 28 | 8—21 | 21.54) 3,942 6 

Hard Maple (Acer sacchar- 
UNUM) vo evcccee eveees AT | 10—28 | ..c.ne | ween ee | ceees 

Beech (Fagus ferruginea).| 438 | 7-21 | weeeee | eeeee | veeee 
ee nn a neal 

Leena 

Totals ..... cece eee cece) LIS | weeeee 91.54 | 8,942 6 

" 

Norrs —-This acre is a primitive forest in which the hardwoods predominate. Itis on a 

piece of table land, well watered from slopes on either side. The maples and beeches are 

thrifty and tall, this acre being a good type of an Adirondack forest in which there is a good 

growth of spruce intermixed among the hardwoods, The undergrowth is composed largely of 

Mountain Maple CAcer spicatum) and small Yellow Birch. 

TABLE XV. 

Acrz No. 4. 

Lot No. 12, Roaring Brook Tract, Hssex County, N.Y. 

eee 

SPECIES. Trees, | Diameters | standards. | Feet, B.M.| Cords. 

Black Spruce (Picea nigra).| 73 | 9—18 |) 87.00} 6,771 12 

Hemlock (Zsuga Canaden- 
1) ee 3 | 12—380 9.98 1,826 | ..... 

White Cedar (Zhuya occt- 
dentalis) ...ssceseeeee-| 46 | 9-22 | 18.24 | 3,388 | ..... 

White Pine (Pinus strodus).| 12 | 24—87 | 101.55 | 18,583 | ..... 

White Birch (Betula papy- 
PACED) ve ccesccccecceee| LL | 8-16 | ceeeee | ceeeee [cress 

Totals ....cecccesceeee| 145 | ...... | 166.77 | 30,518 12 

——iriO rn
 

Norms — This acre represents a portion of virgin forest situated on rising ground, well 

watered, a small brook running through a portion of it. The slope has a westerly exposure. It 

is a fair example of the ridges on which the spruce predominates, and where it grows in com- 

pany with other conifers. 
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TABLE XVI. 

Acre No. 5. 

Lot No. 12, Roaring Brook Tract, Essex County, NV. Y. 

SPECIES. Trees. Diameter 5 Standards. | Feet, B.M.| Cords. 

Black Spruce (Picea nigra).| 36) 9-20} 15.49 | 2,834 4 
Hemlock (Zsuga Cana- 
Mensis) ce cceveceeevees| 40] 8-26] 17.87 | 3,178] ..... 

White Cedar (Zhuya occi- 
dentalis) ....s.seeesee4] 6 | 9-26] 6.60] 1,208] ..... 

Hard Maple (Acer sacchar- 
UNUM) vcacrcccveccees 12 | 11—@8 | ....ee | ceeeee | oeee. 

Beech (Pagus ferruginea).| 48 | 6—-19 | .....0 | eeeeee | cree 
White Ash (raxinus 
AMEPICANA) wo ccccecees 1 | 20— weceee | ceneee | ceees 

Totals .......ecceecees| 188] ...... 39.46 7,220 4, 

Norgs.— This acre was selected in a primitive forest, growing on a ‘* bench” or natural ter- 

race, well watered, with a northerly exposure. The undergrowth, in addition to the nurslings 

of the dominant species, was composed largely of Mountain Maple (Acer spicatum), with 

occasional specimens of Striped Maple C4cer Pennsylvanicum) The growth under and near the 

hemlocks was completely covered in places wi.bh the American Yew or Ground Hemlock 

(Taxus Canadensis). 

TABLE XVII. 

Acre No. 1. 

Lot No. 206, Township 11, O. M. Tract, Essex County, N.Y. 

SPECIES. Trees. Diemeter 8 Standards. | Feet, B. M.| Cords. 

Black Spruce (Picea nigra), 52 | 5—16 | 14.49] 2,651 4 
Hemlock (Zsuga Cana- 

GENSIS) oo cea varencsceee 26 | 9—28 | 20.00] 8,660 
Balsam (Adies balsamea)..| 44 | 7—16 9.00 | 1,647 
Yellow Birch( Betula lutea) 387 | 6—20 
Hard Maple (Acer sacchar- 
UUM) ce ccaverencavess 14} 8—22|...... 

, iaiamel Se ramaree dena amen eng etaae Geeta at 

Totals ......ececeecees| LTB | ween, 43.49 | 7,958 4 

Notes — This lot (206, Township 11) was lumbered about 33 years ago by CO. F. Norton, at 

which time the pine and spruce were cut ; but the spruces under 10 inches in diameter were 

not taken. Since then-—about 16 years ago — it was cut over again, at which time some white 

ash and yellow birch was taken. as well as the larger spruce. 

This acre strip was measured off on level land, not low enough to be swampy, but a bench of 

table land. The crown covering is dense; and the timber, with the exception of the hemlock 
and some of the hardwoods, seems to be a second growth,— that is, it has been growing among 
first-growth trees, and has made a rapid progress after the interlucation made by cutting out 
he larger trees. 
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TABLE XVIII. 

Acrz No. 2. 

Lot No. 206, Township 11, O. M. Tract, Essex County, N. Y. 
Se etipaanaipieiane neamanad 

SPECIE 5. Trees, Diameters Standards | Feet, B. M. | Cords. 

Black Spruce(Picea nayra).| 51) 5—16 | 20.00 | 3,660 7 
Hemlock (Zsuga  Canu- 

MENSIS) cee ec evevenes 15 | 10—24 | 24.00 | 4,892] ..... 
Balsam (Abies balsumea)..| 388 | 7-16 | 10.00 | 1,880 
Tamarack (Larix Ameri- 

CONG). Lc. ce. Lecce nee 5 7—12 | 6. wee | vee eee 
Yellow Birch (Betula 

LUtEd) occ cece ence eens 80 | 10-238 | ...... | we ee ee | ee eee 
Soft Maple (Acer dasycar- 
PUM) coc cccccencucaces 14 | 8-20 | ...... | weeee Lb ween 

Totals ......0 ce eceeeee} 1538 | .. 0... 54.00 | 9,882 7 

Norss.— This acre was measured off at the «xtreme end of a bench of table land extending 

towardaswamp The undergrowth is mostly smal! yellow birches and mountsin maples, the 

latter appearing only where the cutting had been severe, evidently places where the ground 

was originally cleared for skidways. 

TABLE XIX. 

Acre No. 3, 

Lot 206, Township 11, O. WL Tract, Hssex County, N. ¥. 
hte NE 

SPECIES. Trees, | Diameters istandards | Feet, B.M | Cords. 

Black Spruce (Picea nigra}; 15 | 8—22 9.00 | 1,647 3 
Balsam (Abies balsamea).. 5 | 7-14 | ..... seeee wae 
Hard Maple (Acer sacchari- 
MUI) » oa ee weneeeeecee} 80 | 9-28 | ..... rs re 

Beech ( Hugus ferruginea)| 39) 7-20), ..... a rn 
De ee Ne aaitpaLanaseeershs unmammmmedlt (initigereanmenienndinmmiemanientienbiniininiimesemel 

Totals ...........6- . 89 veces 900 | 1,647 5 

Norres.— This acre was selected on a hardwood slope with a northerly exposure. Inter- 

spersed with the larger trees there was a large number of small yellow birches and maples, and 

in places, groups of small balsams, all under five inches in diameter. Only a f3w of the hard- 

wood trees had been cut by the lumbermen. 

The crown development was dense, and the forest in good condition 
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TABLE XX. 

AcgE No. 4. 

Lot 206, Township 11, O. M. Tract, Essex County, N. Y. 

SPROIES. Trees. Diameters Standards, | Feet, B.M.| cords. 

Black Spruce (Picea nigra).| 36 8-29 15 | 2,745 5 
Hemlock (Zsuga Canaden- 

7h) 80 | 19-27 20 | 3,660) ..... 
Balsam (Adies balsamea)..| 10 Oe Se 
Yellow Birch (Betula lutea); 27 TH24 | ccc ce sy | cee w | sc aeee 
Beech (Fugus ferrugiuea).| 40 B-20 | ces c ee | ween es | ewes 
Black Cherry \ Prunus sero- 

CENA) wc. cenaees beecees 3 6-20 cee cen fo ceeeee 

Totals ......... w.ee{ 146 35 | 6,405 5 

Notes — This acre is on Jaud sloping toward theeast On this strip there is a cluster of 

spruces that have all the appearances of being a “ first-growth,” although the trees are not 

large. It is evident that at the time of the first cutting these trees were considered too small 

for saw logs. 

In several instances the owners of spruce timber lands in 
northern New York have shown an encouraging and commend- 
able tendency to manage their property with reference to sus- 
tained productivity. Instead of taking all the merchantable tim- 
ber available for immediate profit, they have restricted their 
cutting materially with the intention of securing further growth 
and further revenues in future. The cutting of small spruces for 
pulpwood has been prohibited on many large tracts, although the 
revenue derivable from this source is large and available at any 
time. Furthermore, the cutting for lumber or saw-logs is 
restricted to trees 12 inches in diameter on the stump. 

Although this is a step in the right direction, and something of 
an improvement on previous methods, there is little in it worthy 
of the name of forestry. As an approach to scientific or even 
intelligent forestry methods it is a very slight advance indeed. 

It is true that spruce lands in our State have been cut over a 
second and even a third time, at intervals of 25 years or there- 
about, and that such cuttings have proved remunerative. But 
this was not rendered possible altogether by any increase in the 
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rate of growth due to the interlucation resulting from a previous 
thinning of the trees; nor in any great degree to the natural 
increase in size during the intervals. 

These successive crops of spruce were due for the most part to 
other reasons. In the first cutting only the larger and easily 
accessible trees were taken. Large trees were often left because 
it did not pay to cut roads to them, the roads being confined to 
the areas on which the timber grew thickly. In the second cut- 
ting roads were extended into these areas of scattered spruces, 
some slight increase in market price warranting this additional 
expense. ‘The large trees left at the first cutting were then taken 
out, together with many others which had become large enough 
through this additional period of growth. The third cutting 
becomes feasible 25 years later by reason of increased market 
values, improved means of access, and the demand for pulpwood 
— the latter demand alone makingit profitable in many instances 
to cut over an old tract where the sawing timber by itself would 
not yield enough to pay the expense of “lumbering” it. Of 
course, the younger spruces increase in size during the intervals 
between operations, and at each return the axeman finds some 
trees large enough for saw-logs which previously were too small. 

But too much stress has been laid on this factor in the question, 
while too many other and important points have been ignored. 

Assuming that our spruce forests are to be managed, for a 
period at least, under the well-recognized and accepted forestry 
method known as that of “ selection,’ we will waive the all- 

important question of cutting for improvement, and turn to that 
of cutting for revenue — for future and continuous revenue as 

some of our well-intentioned forest owners are pleased to term it. 
This method, which for convenience may be termed cutting for 

revenue, can not secure the desired result — that of the perpetual 
maintenance of a merchantable species — unless the cutting is 
confined to mature trees only. Nothing short of this will answer. 
Now, it would be difficult to say just what diameter should be 
assumed in defining a matured spruce. This is evident from the 
figures in the preceding tables. Moreover, this diameter must 
vary in different localities. Such diameter can not be ascertained, 
if at all, until working plans covering a century of improve- 
ment cutting, seeding or planting have been exploited. It would 
be idle to discuss it here. 
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But if there is to be no improvement cutting, if our forest 

owners prefer to start with a fixed diameter as a basis for restric- 

tion in revenue cutting — “a rule of thumb,” as Dr. Fernow calls 

it — such diameter can be fixed approximately in each locality ; 

and when thus determined, if it approximates closely the average 
diameter of the matured spruce, it may answer as a first step ina 
right direction. Such diameter need not be fixed at the maxi- 

mum. On the contrary, something should be subtracted to offset 

what is termed in forestry the interest account. A perfectly 

managed forest is one that will produce the greatest possible 
revenue and maintain it. It is evident that as a tree approaches 
maturity there comes a time in its slowly waning growth after 

which the increment will not equal in value the interest on the 
money obtainable if cut at that time. Before felling a tree it is 

not necessary to wait for the signs of decay that announce the 
cessation of growth. The tree may be turned into money before 
that, and, in view of the interest account, thus yield a greater 

profit than to wait for its maximum development. 
It would be impossible to name any diameters here which 

should govern such cutting. But any owner of spruce lands can 
ariive approximately at the proper size if the question is 
approached intelligently and honestly. Certainly, the twelve inch 

limit now in use falls far below such requirements. A tree six- 
teen inches in diameter yields twice as much lumber as one of 
twelve inches; and one twenty inches yields four times as much. 
By harvesting matured trees only, the land owner receives the 

legitimate income from his property, and makes it a perpetual, 
interest-bearing investment; by harvesting the timber before 1t 
attains its growth, he decreases the future productivity of his 
land, and, for the sake of immediate returns, makes a heavy draft 

upon the principal. Moreover, if he confines his cutting for 
revenue to mature trees he not only preserves his principal intact, 

but by adding to his work some judicious improvement cutting 
he can increase the value of the principal and its corresponding 
productivity. 
Many owners of spruce lands have been encouraged by the 

repeated crops attainable from cutting on a basis of ten or twelve 
-nches in diameter on the stump to assume that such returns may 
be obtained perpetually. Even if this could be done the yield 
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thus obtained must be inferior in quantity and value, like any 
crop that is gathered before it is ripe or has attained its full 
growth. 

It is maintained by experienced foresters, and with good rea- 
son, that the persistent cutting of any one species, especially 
where it is done before the trees have attained their full size, 

tends to the deterioration and, ultimately, to the extinction of 
such species. This ought to be evident without going into the 
technical reasons. 

It is not intended in this report to criticise unfavorably the land 
owners who are willing to accept pay for twelve-inch spruce. It 
is their property, and if they prefer the cash in hand to future 

payment they have the right to accept it without comment. In 
fact, many who advocate other methods would probably do the 
same if they were fortunate enough to own spruce timber lands. 
But the owners of woodlands who are able to hold them, and who 
may wish to manage their forest so that it will yield the greatest 
revenue, and are willing to waive immediate returns in favor of a 

permanent, revenue producing investment will do well to study 
this question carefully. 

The felling of immature spruce merely for revenue should be 
discontinued. Mature trees, however, should be converted into 
money. Part of this money could be set aside with advantage as 
a fund from which to pay the expense of improvement cuttings, 
through which the growth of desirable species would be fostered 
and inferior ones eliminated. The work of the axeman should 
not be limited to the mature trees which are cut for revenue, but 

should include the removal of all diseased trees and inferior 

species, large and small, even though such timber does not yield 
one cent to pay for the work. Then, again, it might be necessary 

often to allow sound, mature trees to remain, because their 

removal might influence surrounding conditions so unfavorably 

as to inflict a loss greater than their value. But to go further 
into this subject would involve the recital of technical details of 

management which are foreign to the scope of this article. 

Some mention should be made here of the natural tendency of 

the Adirondack spruce to reproduce itself, a fortunate character- 

istic that, under the guidance of skillful foresters, could be utilized 

with great advantage in the work of forest improvement. But 

11 
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land owners who persist in cutting down to a small diameter on 
the stump should not rely on this natural seeding of the spruce to 
correct their faulty system. In the dissemination of spruce seed 

and starting of natural plantations, nature has proved whimsicals 

and while the young spruces generally succeed the poplars and 

bird cherries on the burned lands, they often fail to restock the 

lands of their own habitat which have been rendered bare by 

injudicious cutting. 
The thrifty landowner who would manage his spruce lands 

rightly should not only confine his cutting to sound methods, but 
should employ a skillful forester whose judicious, fostering care 
of the seedlings, together with some provision for the dissemina- 
tion of seed, will insure that future stability of income which is 

the main object and aim of intelligent, scientific forestry. 

The foregoing paragraphs have dealt solely with the question 

of the black spruce, because the other merchantable 

species in the Adirondack forests growing in company with it 

are seldom accessible. The white pine, except in few localities, 

was removed years ago. The hemlock is valuable mainly on 

account of its bark, and in many townships is not cut at all. The 
hardwoods, though merchantable near the borders of the forest, 
owing to their accessibility, are not marketable for the most part, 

as the logs can not be floated down the streams. 
Still, the roads and railways which are penetrating the forest 

in increased numbers are fast rendering the hardwoods accessible. 

The time is near when most of the broad-leaved trees in the Adi- 
rondacks, as well as the conifers, will become merchantable spe- 

cies. The same provisions which should regulate the cutting of 
the spruce will apply to them also. The value and pro- 
ductivity of these timber lands will be correspondingly increased, 
and with the proper management of our woodlands American 
forestry will occupy its rightful place as a beneficent factor in our 
political economy. 
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