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To His ExceLLency Gov. Briges:
Dear Sir,—

TeE accompanying Report concludes the work of the Com-
missioners on the Zoological and Botanical Survey of the State.
It has been prepared with especial reference to the instructions
of Gov. Everett, accompanying his commission, and directing
the Commissioners ‘‘to keep carefully in view the economical
relations of every subject of their inquiry.” I trust it may do
something “to promote the agricultural benefit of the Common-
wealth,” by leading citizens who are land owners to a consider-
ation of the importance of continuing, improving, and enlarging
the forests of the State.

It is due to the Legislature, and to yourself, that I should
make some apology for the tardy appearance of my Report. It
is well known to your Excellency, that ever since the commis-
sion was issued, in 1837, I have been occupied, for ten months
of every year, in a pursuit which left me no leisure for the Sur-
vey, and little for reading, on subjects connected with it. I
have, therefore, been able to give to it only the summer vacation,
and of that a considerable portion has, every year, been neces-
sarily taken up with other things. Under these circumstances,
it was hardly possible for me to give to the Survey the attention
it deserved, and let my Report appear at an earlier period.
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I am, respectfully,
Your Excellency’s friend and servant,

: GEO. B. EMERSON.
September 19, 1846.



PREFACE.

IN order that this Report should answer the ends for which
the Survey was ordered, the descriptions of the Trees and
Shrubs are arranged according to the Natural System. This
has been done, not from undervaluing the artificial system of
Linneeus, which must still continue of use in aiding to find the
name of a plant and its place in the Natural System, but from a
conviction of the incomparably greater value of the latter. The
artificial system is based essentially on distinctions drawn from
the stamens and pistils alone. The Natural System, on the con-
trary, takes into consideration not one part only, but every part
and whatever relates to it,—the seed, from the development of its
embryo to its germination, the growth, formation and arrange-
ment of the wood, bark, buds and leaves, and the flower and fruit.
It is found that plants which resemble each other in the external
forms of their more essential parts, have a similar resemblance
in properties and uses, and require similar modes of manage-
ment and culture. The adoption of thie Natural System is, there-
fore, particularly important in a comparaiively new country like
ours. Upon the culture, properties and uses of many of our’
trees and shrubs, few or no experiments have been made. We
must learn what modes of culture are likely to answer best with
them, by observing what modes have been successful with well-
known plants of the same families and affinities, in the old
countries. Of many of them, the value in building, and the
various mechanic arts, in dyeing and tanning, and as furnishing
articles of food, or materials for medicine, are not yet known.
We shall be likely to find them most readily by looking for uses
similar to what are known to belong to plants most analogous to
them. “If there is,”’ says De Candolle, ‘ a country where the
theory of analogy between forms and properties may become
eminently useful, it is North America, which, situated in the
same latitude as Europe, is occupied by analogous vegetation.”
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The uses of the natural arrangement in abridging the labor of
acquisition and aiding the memory of the learner are most im-
portant, and its advantages to cultivators, to physicians,—to
all who are seeking to enlarge their knowledge of the useful
or dangerous properties of plants, that they may be able to
avail themselves of the one, or counteract the other, to gain ma-
terials for the arts, or remedies or antidotes in medicine, are too
many to enumerate and too obvious to be further insisted upon.

In the Conspectus, or Distribution into Families and Genera,
I have attempted to offer a substitute, so far as the plants treat-
ed of in this Report are concerned, for the arrangement by the
artificial system. This attempt I submit with many misgivings.
If it shall be considered a failure, it may at least serve to aid
others in more successfully accomplishing the object.

My sketches of the natural families, and, in a considerable
degree, of the genera, are necessarily drawn mostly from books;
and, as they are taken from the standard works of the science,
Endlicher, Lindley, Torrey, and others, are usually given with-
out particular acknowledgment of the source. Botanists will
here, however, find some points touched upon which have not
usually received much attention from scientific writers.

The descriptions of the species of all the trees, and nearly all
the shrubs, are my own, except where I have expressly given
credit to others. 'To collect my materials, I have scoured the
forests in almost every part of the State, from the western hills
of Berkshire to Martha’s Vineyard, and from the banks of the
Merrimack to the shores of Buzzard’s and Narragansett Bays.
The leisure of several summers was first spent in ascertaining
what the ligneous plants of Massachusetts are, and how they
are distributed. If I have not discovered new species, I have
found new localities for several oaks, willows, poplars, pines,
and birches, and some others of less importance, and have thus
enlarged the Flora of the State. That some species have escaped
me is altogether probable, as, even in the summer of 1845, I found
the Red Birch growing abundantly on a branch of the Merrimack,
some hundreds of miles further north than it had previously
been noticed by any botanist.

After having become familiar with the trees and their local-
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ities, I began to collect materials for their description; and
every important tree and shrub has been described from copious
notes taken under or near the growing plant itself. A point
with which I have each year been more and more struck, is the
beauty of our native trees and of the climbing vines and under-
growth associated with them. I have thrown aside much which
I had written upon this point. Utilitarian readers will perhaps
find too much still retained. My apology for not pruning more
severely must be found in my sincere conviction, that associa-
tions with the beauty of trees about our country homes enter
deeply into the best elements of our character; and a hope
that what I have written may induce some of my readers
to plant trees, for the purpose of increasing the beauty and the
appearance of seclusion and quiet of the homes of their wives
and children.

In the progress of the work, I found it necessary to curtail
very counsiderably what I had prepared, especially in regard to
the families and genera, as it was evident, if I should go on to
describe all the families with the same minuteness of detail even
as is given to the pines and oaks, I should write several volumes
instead of one.

It was my original intention to add to the volume, in the
form of an appendix, a strictly scientific synopsis of the fam-
ilies, genera and species, with synonymes and references in the
usual form. But as the volume is already large, I have con-
cluded to suppress this, although, by so doing, I subject myself
to the charge of omitting or neglecting several things of impor-
tance. All omissions and defects will, however, I trust, at no
distant period, be much more than supplied. The Genera of New
England plants, by Prof. Gray, now, I understand, in a forward
state of preparation, and the Flora of New England, by that
most thorough botanist, Wm. Oakes, for which all the friends
of Natural Science have long been anxiously looking, will,
when they appear, place the botany of New England where
it should be; and show the difference between the work of men
who are able to give the labor of years to the favorite pursuit of
their lives, and the hasty sketch of one whose heart, he is
obliged to confess, is, most of the year, wholly in other things,
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and who gives to a work great enough to command a life, the
scanty hours of recreation of his summer holidays.

A Report upon the Botany of the State is certainly very
incomplete, without even an enumeration of the Algee, the
Mosses," the Lichens, and the Fungi; and, with a hope to pre-
vent this omission, I furnished myself, at the commencement of
this Survey, with several somewhat expensive works upon these
departments of botany. But I am obliged to confess, that I have
been able to do very little in regard to them. Since the com-
" mencement of this Survey, my friend, Rev. J. L. Russell, of
Hingham, has carefully prepared a catalogue of the mosses in
the eastern part of the State, which he was kind enough to
place at my disposal. I was not willing that its publication
should be delayed till the appearance of this volume, and it has
been published in the Boston Journal of Natural History. Mr.
Edward Tuckerman also prepared, at my request, a catalogue
of the lichens found on the bark of trees in this State. As
it is to be hoped that he will soon give us a complete account of
the lichens of New England, for which work he is amply pre-
pared, it would be doing him injustice to publish an imperfect
catalogue. 'The deficiency in the history of the Algee is likely
to be soon supplied, by Prof. Bailey, of West Point, in the
thorough manner of which he has given evidence in the Scien-
tific Journal.

In writing my descriptions, I have, as far as possible, avoided
the use of technical language. To avoid it entirely is im-
possible. When a part, an -organ, a form, or a modification
of form is spoken of which has no English name, it must
either be called by its scientific name, or it must be described
by a tedious circumlocution, repeated as often as the thing is
spoken of, and, after all, scarcely more intelligible even to the
unlearned reader than the scientific word, which expresses pre-
cisely the thing meant and nothing else.

In the preparation of the Report, I have availed myself of
whatever I found most to my purpose, but never, intention-
“ally, without giving credit, except in the cases mentioned
above. The numerous facts obtained from Loudon and Mi-
chaux, are usually given in their words. Some of the best
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things are quoted from the incomparable descriptions of Bige- -
low. 1 am under obligations to Dr. Gray for suggestions in
regard to the distribution into families and genera; but I should
be sorry, to have him considered responsible for any thing
in its execution. Mr. Oakes has furnished me with many
beautiful specimens, such as nobody else can make. 'To Mr.
Russell, I am indebted for a communication upon the Pitch
Pine, and for other favors, as well as for the catalogue of
Mosses. To my friends, Messrs. E. Tuckerman and B. D.
Greene, I owe thanks for the use of specimens from their exten-
sive herbaria. Dr. Barratt, of Middletown, Conn., has given me
important assistance in the study of the Poplars and Willows;
and from the invaluable Report of my friend Dr. Harris, 1
have, with his consent, obtained much information, not to be
found elsewhere, in regard to insects.

To so many citizens of the Commonwealth am I indebted
for aid received in conducting the Survey and ascertaining the
condition of the forests, that I can do no more.than mention
their names. From Hon. D. P. King and Messrs. S. P. Fowler,
of Danvers; Josiah Newhall, of Liynnfield, and Lilley Eaton, of
South Reading; J. L. Lewis, of Hingham, Samuel A. Tumer,
of South Scituate, and my friend G. P. Bradford, then of Ply-
mouth ; from Messrs. Chester Adams, of South Natick, and
Daniel Adams, 3d, of Newbury; Daniel Davis, of Fairhaven,
Thomas A. Greene, of New Bedford, and Hezekiah Barnard,
of Nantucket; S. Davis, of Truro, Solomon Freeman, of Brews-
ter, and E. Swift, of Falmouth; from Messrs. Jabez Newel, and
Abijah M. Ide, of South Attleborough; Rhodolphus Sanderson,
of East Whately, and D. Willard, of Greenfield; C. B. Rising,
of Worthington, and Joseph Field, of Charlemont; C. 8. Dar-
ling, of Gill, and Samuel Mixter, of New Braintree; Allen C.
Metcalf, of Lenox, J. H. Cobb, of Dedham, and S. Salisbury,
of Worcester; from Henry Colman, of the Agricultural Sur-
vey, and especially from Wm. Bacon, of Richmond, Austin
Bacon, of Natick, and Henry W. Cushman, of Bernardston,
I received very useful letters,—from the three latter gentlemen,
communications of great value.

From Messrs. P. T. Jackson, N. Hale, Ch. L. Storrow, B. T.

B
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Reed, W. Raymond Lee, of Boston, and A. E. Swasey, of
Taunton, I received facilities in ascertaining the quantity of
wood consumed on rail-roads; and from my friends, T. B.
Curtis, of Boston, and H. Kingsbury, of Kennebunk, Me., let- -
ters containing valuable information in regard to the kinds and
quantities of wood employed in ship-building.

To my friends, Dr. O. W. Holmes, whose poetical eye is also
an eye for trees, and J. J. Dixwell, who knows how to represent
them, I am indebted for numerous measurements of trees; and
to my learned friend Dr. A. A. Gould, who, to his other attain-
ments in natural science, unites a familiar knowledge of botany,
I am particularly indebted for most important advice and assist-
ance in very many instances.

In the ship-yards in Boston, New Bedford and other towns
in the State, and the numerous saw-mills, machine-shops, and
manufactories of furniture, of agricultural implements, and of all
other articles of wood, and on the farms and wood-lots in all
parts of the Commonwealth, whither I went, in almost all in-
stances, a stranger, to make inquiries,—every where, with one
solitary exception, I was very civilly received, and had my ques-
tions answered with the greatest kindness and intelligence ; and
every where I found a readiness to furnish me, or let me furnish
myself, with specimens of the flowers, leaves, fruit and wood of
the trees I was examining. To all persons from whom I have
received these acts of kindness, I would here make my cordial
acknowledgments. I shall always esteem it one of the best fruits
of my labors in this Survey, that they have brought me better
acquainted than I otherwise could have been, with the intelli-
gence, hospitality, and good and kind manners of the com-
mon people in every part of the State. If there are better
manners and a higher intelligence among the people in other
countries, I should like to travel amongst them; but I very
much doubt whether, in any country on which the sun shines,
there are, amongst the people in common life, more of those qual-
ities which are always pleasant to meet with, delightful to re-
member, and most honorable to our common humanity to record,
than are found among the independent mechanics and yeomanry
of Massachusetts. .
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.TREES OF MASSACHUSETTS.

THE FORESTS.

Tee immense variety, the many and important uses, and
the great beauty of our forests, must, naturally, attract the
attention of an observer; and, as the preservation and im-
provement of the forests, in their highest degree, are above
private effort, require joint action, and must be effected on a
large scale, on a system wisely begun and long continued, by
the men of one generation for those of the next; and by the
application of science, taste and skill, not by one but by many
men, not in one village or town, but in a county and state;
it is wise in a government not acting merely for the present,
but extending its forethought generously onwards, making its
knowledge and wisdom an invested capital for future use, and
desiring to do for coming generations, what they, when looking
back, shall wish it had done,—it is wise, prudent and patriotic
for such a government to order a survey of the forests, among
its other domaips, that the people may know the sources of
their wealth and its extent, and learn how to value, enlarge
and enjoy it. The conception and ordering of this general sur-
vey, was worthy of the descendants of those who established
free schools, free courts of justice, and freedom in religion.
The idea was a noble one, with whatever success the work
may have been executed.

1
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The object of the present report, which comes tardily in to
complete the survey so well accomplished by the other gentle-
men engaged in it, is to describe the trees and shrubs of the for-
ests of Massachusetts, to set forth their importance, their general
and particular relations, uses and properties, and the modes by
which they may be preserved, propagated, and improved. Itis
not written for the use of men of science. If any such read it,
however, they may find in it many particulars relating to
trees, which have not been hitherto recorded ; as they may miss
much which a more scientific inquiry would have brought to
light. But it is for the common, unlearned citizens, who live
on farms, in the country, and have few books and little leisure.
It is, as far as possible, for it cannot be wholly, divested of
technical language, in order that they may understand it. And
it will accomplish the purpose for which it was written, if it
awaken them to a deeper sense of the value of some of the
blessings by which they are surrounded, and lead them, or any
of them, to resolve to preserve the old forests ’and_ plant new.

A few generations ago, an almost unbroken forest covered
the continent. 'The smoke from the Indian’s wigwam rose
only at distant intervals; and to one looking from Wachusett
or Mount Washington, the small patches laid open for the cul-
tivation of maize, interrupted not perceptibly the dark green of
the woods. Now, those old woods are every where falling.
The axe has made, and is making, wanton and terrible havoe.
The cunning foresight of the Yankee seems to desert him when
he takes the axe in hand. The new settler clears in a year
more acres than he can cultivate in ten, and destroys at a single
burning many a winter’s fuel, which would better be kept in
reserve for his grandchildren. This profuse waste is checked,
but it has not entirely ceased. It is, however, giving way to
better views. Even since this survey was begun, a wiser econ-
omy shows itself. May it be universal. A brief consideration
of the general uses of forests on a great scale may have a ten-
dency to produce this effect.
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USES OF THE FORESTS.

1. Forests create or gradually but constantly improve a soil.
The roots penetrate deeply into the ground, and thus let in the
air to produce its slow but sure effects. The radicles decom-
pose the grains of sand, and extract from them some of the
elements essential to a soil; they drink in moisture and the
carbonic acid which has been formed beneath, or brought down
from the atmosphere above, the surface; and from these several
elements, acted on by heat, light and air, in the leaves, and by
that unknown influence, vegetable life, are formed the various
substances which compose the plant. The annual deposit of
leaves, and the final decay of the branches and trunk, go to
constitute the mould upon which other plants grow. And the
soil thus formed is kept by the thick matting of the roots from
washing away. )

An unprotected hill soon loses its soil. Every rain bears
away a portion, till it becomes a bare rock, and the slow pro-
cess must recommence by which rock had been originally con-
verted into soil. 'That process takes place slowly on all uncov-
ered rocks, but far more surely and rapidly under cover of
trees. 'There also the invisible sporule, borne thither on the
wind, perhaps, from a distant continent, attaches itself to the
naked rock and vegetates; encrusting its surface with a lichen
which gets thence a foothold and an alkali, while it lives on
the atmosphere. From the thin layer left by its decay, another
species springs, which in turn gives place to mosses and herba-
ceous plants. Whoever has climbed Monument Mountain in
Stockbridge, has had an opportunity of observing this process
in its different stages and circumstances. On the projecting
cliffs of white quartz, of which the mountain consists, the beau-
tiful lichens which paint its sides have made no more progress
than if the mountain had been thrown up two years ago. They
are spread upon it as thin as paper, and perfectly fresh.
Wherever they decay, the violence of the rain and winds
washes them clean off, and the work is begun each year anew.
But in the protected crevices, and under shelter of the few trees
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and shrubs that have found root-hold there, a soil is forming or
is already formed. What happens here takes place on all moun-
tain tops in New England. A sheltering tree allows the creative
action to take place.

2. Another use of forests is to serve as conductors of electriecity
between the clouds and its great reservoir the earth; thus giving
activity to the vital powers of plants, and leading the clouds to
discharge their contents upon the earth. A few tall trees on
the summit of a hill are sufficient to produce this effect. A
charged thunder cloud, which passes unbroken over a bare hill,
will pour down its moisture, if its electricity is drawn off by
these natural conductors. The dry sterility of some parts of
Spain, anciently very fertile, is probably owing, in a great de-
gree, to the improvident destruction of the forests, and the absurd
laws which discourage their renewal. 'The forests also coat the
earth and keep it warm in winter, shutting in the central heat
which would otherwise more rapidly radiate into space and be
lost If you go into the woods at the end of a severe winter,
you may any where easily drive down a stake without impedi-
ment from the frost; while, in the open field by their edge, you
find a foot or more of earth frozen solid. Forests act not less
favorably as a protection against the excessive heat of the sum-
mer’s sun, which rapidly evaporates the moisture and parches
up the surface. The first mahogany cutters in Honduras
found the cold under the immense forests so great, that they
were obliged, though within 16° of the equator, to kindle fires
to keep themselves warm.* The rain, falling on the woods of
a hill side, is retained by the deep and spongy mass formed
by the roots and the accumulated deposit of leaves, instead of
rushing down, as it otherwise would, in torrents, carrying with
it great quantities of loose soil. Protected also from rapid evap-
oration, it remains laid up as in a reservoir, trickling gradually
out and forming perennial streams, watering and fertilizing the

®* « At Guians, in South America, within 5° of the line, the inhabitants living
amid immense forests, & century ago, were obliged to alleviate the severity of the
cold by evening fires. Even the duration of the rainy season bas been shortened
by the clearing of the country, and the warmth is so increased, that a fire now
would be deemed an annoyance.”’— Ure’s Dictionary of Chemistry,—article, Climate.
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low country through the longest summers, and moderating the
violence of droughts by mists and dews. All along the coast of
New England, numerous little streams, which were formerly fed
by the forests, and often rolled a volume of water sufficient to
turn a mill in summer, are now dried up at that season, and
only furnish a drain for the melting snows of spring, or the
occasional great rains of autumn.

Forests thus equalize the temperature and soften the climate,
protecting from the extremes of cold and heat, dryness and
humidity. There is little doubt that, if the ancient forests of
Spain could be restored to its hills, its ancient fertility would
return. Now, there is nothing to conduct electricity, nothing to
arrest the clouds and make them pour their treasures upon the
earth, no reservoirs to lay up the winter’s rain in store against
the droughts of summer. :

3. Forests protect a country from the violence of winds. The
lively author of ¢ Life in Mexico’” writes,* “ M. de Humboldt,
who examined the will of Cortes, informs us that the conqueror
had left sugar plantations near Cuyoacan, in the valley of
Mexico, where now, owing, it is supposed, to the cutting down
of the trees, the cold is too great for sugar cane or any other
tropical production to thrive.” And a most intelligent gentle-
man in Worcester tells me, that he attributes the greater diffi-
culty now experienced in the cultivation of the more delicate
fruits in that town, to the fact, that the encircling hills, formerly
crowned with trees, are now, to a considerable degree, laid bare.
The laws of the motion 'of the atmosphere are similar to those
of water. A bare hill gives no protection. 'The wind pours
over it as water pours over a dam. Butif the hill be capped
with trees, the windy cascade will be broken as into spray.
Its violence will be sensibly diminished. We are not aware,
on the now protected and irregular surface of New England,
how important are the screens furnished by the forests. Trav-
ellers from Illinois teil us, that on the vast prairies in that and
some of the other western States, the wind is almost always
fresh, and often blows a gale, before which men can hardly

* Volawe II., p. 52.
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stand. The new settlers are glad to shelter their habitations
under the lea of the spurs of forest which stretch like promon-
tories into the prairie lands. A forest near the coast, in any
part of New England, protects those farther inland from the
chilling east winds; and, while such winds prevail, a person
passing towards the sea, experiences a marked change of tem-
perature, upon crossing the last wood and especially the last
wood-covered hill. One who would have his house screened
from the northerly winds, must take care to have behind it a hill
crowned with trees, or at least to have a wood stretching from
the northwest to the northeast. A garden surrounded by tall
trees admits the cultivation, even in our severe climate, of plants
almost tropical.

Forests not only protect from winds; they must prevent their
formation. The air resting over a broken surface cannot be
rapidly heated to a uniformly high temperature, so as to rise
upwards in great masses and create a violent wind.*

4. As adding to the beauty of a country, the forests are of
the utmost importance. A country destitute of them cannot
be in the highest degree beautiful. If the green hills of Berk-

* A writer in the 6th volume of the N. E. Farmer, says, It is not merely in
forests, nor as supplying fire wood and timber that trees are valuable. ¢Consid-
ered agriculturally,’ says an English writer, ‘the advantages to be derived from
subdividing extensive tracts of country by plantations are evidently great, whether
considered in the light of affording immediate shelier to the lands, or in that of
improving the local climate.’ The fact that the climate may be thus improved,
has, in very many instances, been sufficiently established. It is indeed astonish-
ing how much better cattle thrive in fields even but moderately sheltered, than they
do in an open, exposed country. In the breeding of cattle, a sheltered farm, or a
sheltered corner in a farm, is a thing much prized; and in insiances where fields
are taken by the season for the purpose of fattening cattle, those most sheltered
never fail to bring the highest rents. . . . Dr, Deane has observed, ¢ pasture lands
should be well fenced, in small lots, . . . and these lots should be bordered at
least, with rows of trees. It is best that trees of some kind or other should be
growing scattered in every point of a pasture, so that cattle may never have far to
g0, in a hot hour, to obtain a comfortable shade.”

“ Small lots, thus sheltered, are not left bare of snow so early in the spring as
larger ones lying bare; since fences and trees cause more of it to remain on the
ground. The cold winds in DMarch and April hurt the grass much when the
ground is bare ; and the winds in winter will not suffer snow to lie deep in land
that is too open to the rake of winds and storms.”—N. E, F., VI,, 350.
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shire were stripped of their woods, they would be converted
into broad reaches of upland, from which most of their beauty
would have departed. The striking feature in that charm-
ing country is the old forest, on the sides of its hills, here
and there irregularly broken in upon by cultivation. 'The
northern and southern sides of Boston are not essentially unlike
in their natural features; yet the hills of Brookline and Rox-
bury, capped with hickory, and whose sides are clothed with
oaks and pines, give the impression of a rich and happy coun-
try, of which only pleasant memories are carried away, while
the bare hills of Chelsea suggest images of bleak and barren
desolation. Three or four trees upon Apple Island make it a
gem among the islands in Boston Harbor. What a scene would
the Bay present, if all the islands were so covered !

No element of beauty is so completely manageable as trees;
and our resources in that respect are surprisingly great. Sit-
uated in the middle of the temperate zone, we have, in Massa-
chusetts, all the best of the deciduous trees, the oaks, elms,
beeches, ashes, hickories, walnuts, cherries, maples, the chest-
nut, linden and button-wood, of the temperate regions, together
with the finest of the evergreens, the pines, firs, spruces, cedars
and hemlock, and the delicate birches, of a more northern cli-
mate. Each one of these trees has its own peculiar and dis-
tinctly marked character, recognizable at a distance, and pro-
ducing an effect which needs not to be mistaken for that of any
other. Each has its own cycle of change, its own time of flow-
ering, and of perfecting its fruit, and of opening, maturing,
changing and casting its foliage. Each has its own shape and
its own color, distinguishing it from every other tree, even of
the species most nearly allied. Hence the endless variety of
forest scenery. Here are more than fifty elements shading off
and blending into each other in imperceptible gradations, ac-
cording as you recede from the coast to the interior, as you go
north or south, or as you rise from the plain into the mountains.
We have here representatives of the vegetations of the warmer
and of the colder regions; but as you go north, first the hicko-
ries, then most of the other nut-bearing trees, then others grad-
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ually leave you, and give place to hardier foresters. As you go
south, the same gradual change takes place from the desertion
of the pines and birches, and the addition of new oaks, and
other trees. Every one feels the difference in the effect pro-
duced on the mind by the forests of Berkshire, and the woods of
Norfolk or Essex county. The practised eye detects the cause
of the difference in the different trees which constitute the forest,
and still more in the different proportions in which the same
trees are combined. ’

These numerous trees and the still more numerous flowering
shrubs which belong to our forests, all capable of being made to
flourish freely in every part of the State, give the planter who is
studious of the effects of landscape, inexhaustible resources.
Some of the trees grow habitually to the height of only thirty
or forty feet; others rise to seventy or a hundred. Judiciously
grouped in planting, they are capable of giving to a level plain
the appearance of any desired inequality of surface. The tall
pines, elms and sycamores at a distance, will seem to occupy
.a hill, the hickories and maples, to clothe its sides, while the
spreaﬂing beeches, broad oaks and hanging birches, will form
the gradual descent to the plain. Among these, a winding path
leading under or near the largest trees and behind thickets, may
give to a few acres all the advantages of variety of a large
forest.

To many persons, the pleasantest season in our climate is
autumn, and to a lover of nature the rich and infinitely varied
gorgeousness of the autumnal woods is a most important addi-
tion to the enjoyment of that season in the country. Each tree
has its own color, or rather its own class of colors,—tints and
_shades which belong to it and to it alone. Trees to be planted
about a residence should be selected in reference to this circum-
stance as well as to the time and variety of their flowering.
Early autumn becomes gay with the vivid crimson of the tupelo
and the sumach. A little later come out the rich orange and
yellow of the sugar maple, with the gold and scarlet of the red
flowering maple. The soft olive tints of the ash, the warm
browns of the hickory, the purples of the cornus florida, the
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buffs and yellows of the birches, give place at last to the full
scarlets, yellows and browns of the oaks, many of whose leaves
remain adhering through the snows of winter. These and forty
other trees, and twice as many shrabs, furnish as inexhaustible a
store-house of colors as they do of shape and foliage. It would
be endless to speak of the adjuncts of trees, the climbing shrubs,
the Virginia creeper, so remarkable for the richness of its fading
colors, the Roxbury wax-work, for its berries, the ivy, the vine
and the climbers which naturally attach themselves to our trees,
and which may be trained upon them in cultivation; the lichens
which cloud and paint their trunks with touches of green and
yellow, white and brown, and the mosses of brilliant green
or purple velvet which grow about their base. ' All these are
studies for the landscape gardener, and their daily observation
will add immeasurably to the pleasure of the contemplative
man who dwells in or traverses the country in autumn with
the eye of a painter, and the feelings of a poet, or with those
of a worshipper of the Author of these beauties.

It is surprising how small is the number of trees necessary
to produce a striking effect. Ten or twelve trees, fortunately or
skilfully disposed on the sides or brow of a hill, are often suffi-
cient to give it an air of richness harmonizing perfectly with a
highly cultivated country. - The happy effect of three or four
trees on an island in Boston harbor has been already mentioned ;
a single one on Pettick’s Island gives an agreeable relief to the
eye. A single tree by a farmer’s house protects it, and gives it
a desirable air of seclusion and rest; as if it must be the resi-
dence of peace and contentment. One almost covets a house
so pleasantly sheltered. While an unprotected, solitary house
seems to shiver in the north wind, and we involuntarily wish
for the inhabitants a more cheerful home. Why should not at

- least one tree be found growing near the dwelling of every man,
even the poorest and humblest?

Nothing can better illustrate the variety of our forest trees,
compared with the European, than a criticism of the learned
Hallam upon a passage in Spencer’s Fairy Queen. It is that
in the first book where a shady grove is described, in which the
knight and lady take refuge. The critic objects ‘ to the stanza

2
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enumerating as many kinds of trees as the poet could call to
mind,—

¢ The sayling Pine, the Cedar proud and tall,

The Vine-propp Elme, the Poplar never dry,

The builder Oake, sole king of forests all,

The Aspine good for staves, the Cypress funerale,——

with thirteen more in the next stanza. Every one knows that
a natural forest never contains such a variety of species.”
The other trees mentioned are the laurel, fir, willow, yew,
birch, sallow, myrrh, beech, ash, olive, platane, holm, maple;
in all twenty. Now the forest nearest to Boston which has
been left undisturbed, and it is within four miles of the city,
in Brookline, contains, in less than half a mile’s space, the
white pine, the red cedar, the elm, the large-leaved poplar,
the white oak, the aspen-leaved poplar, called aspen by our
ancestors, from its resemblance to the tree of that name in
England, the willow, two or three species, the poplar-leaved
birch, most near akin to the European, the ash, the beech, the
plane, or button-wood, the red-flowering maple,—to correspond
with those of the same name,—the hemlock, the tupelo, the
spruce, the pitch pine, the alder, the shellbark, the hornbeam,
the leverwood, to stand against the others named; and more-
over the red oak, the black, and the swamp oak, the sugar
maple, the yellow birch, the black birch, the square-nut hick-
ory, the pig-nut, the bitter-nut, the chestnut, and the linden,
all growing as they were planted by the hand of nature. If it
be objected that it is unfair to enumerate several species of one
genus, it may be answered that they are all quite as unlike each
other as are the willow and sallow, or the poplar and aspen
of Spencer’s catalogue. It is true that we do not often find in
Massachusetts so great a variety in the same wood, except upon
soil from the pudding-stone or conglomerate formation. The
various ingredients of that rock seem to furnish the materials
necessary for the ready growth of every kind of tree of our
climate.

5. In a country so much exposed as ours is, in consequence
of the remarkable clearness of the atmosphere, to the burning
heat of the sun, the use of trees for shade isnot one of the least

1 & -U\‘-:U(
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important. This use is closely allied to the last. A tree which
furnishes a cool shade to the inhabitants of a house, is at the
same time and on that account its best ornament. At the sea-
son when men travel for pleasure, a plain, low, modest house
with an open grass plot before it, shaded by an oak or an elm,
speaks more to the feelings and is more beautiful than the
showiest house unprotected from the sun. The traveller in a
hot day welcomes every tree on the road side. Even a thin
fringe of grey birches looks pleasant; and he remembers thank-
fully the kindness or good taste which has spared, or planted a
tree with a head broad and thick enough for him to rest under
and cool himself.

Trees should be planted not only by dwelling-houses and
along roads; they should be in every pasture and by watering
places, and near every barn,—wherever cattle, horses or sheep
are to be provided for. All these animals suffer from our burn-
ing sun; and, to say nothing of their enjoyment, the cost of
shade trees will be many times paid back in the saving of the
milk, fat, fleece and strength, which will be the consequence of
their being protected from the heat of the sun.

6. The importance of the forests as furnishing materials for
ship-building, house-building, and numerous other arts, is so
obvious that it must occur to every one; and yet there is dan-
ger that, in many places, from false views of immediate econ~
omy, no provision will be made for the wants of future
generations. It is not easy to estimate the pecuniary value of
the wood used in house-building. A vast deal of this is con-
tinually going on; the aspect of the State is annually every
where improving by the erection of larger, better finished and
more commodious houses, barns and outhouses. And almost
all the materials have been, hitherto, except for the sea-
board towns, furnished by our own woods. But no returns of
these improvements are published. The thousands of tons of
timber, boards, clap-boards and -shingles, are not put on record.
It is manifest, however, that the difference against us would
be great, if we had to look elsewhere for our materials. It is
indeed very desirable that better taste and more just views of
economy, should introduce the fashion of building dwelling-
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houses, barns, and other large structures, of stone. They would
then be built, as the forests must be planted, for future genera-
tions. 'The best building stones are abundant in almost every
part of the State, so much so, that in many places they are
heaped together in walls much higher and wider than are ne-
cessary for the protection of the fields. If the buildings were
formed of stone, they would be a permanent addition to the
value of the property, while, on the contrary, the present tran-
sient structures are an inheritance to be perpetually repaired
and renewed.

As to ship-building, we have some data. The returns* from
the various towns in the State, made in 1837, show that the
average annual value of ships built in five years before that
time, was 1,370,649 dollars. A great portion of the materials
was, and a greater might have been furnished by our forests,
if the oaks and pines of our hills had not been most improv-
idently wasted by our ancestors.

The valuable document to which I have referred, shows that
in 1837 the annual value of casks and hoops made in the State,

was, . i . . . : a 202,832 dollars;
of chairs and cabinet ware, . ; ; 51,262,121  «
“ lumber, shingles and staves, . . ¢ 167,778 «
“ window blinds, sashes and doors, . d 74166 ¢
* wooden ware, including boxes, rakes,

shoe-pegs, yokes, and helves, : e 174692 «
making an aggregate of . < 1,881,589 dollars;

the materials for almost the whole of which must have come
from our forests. In the manufacture of these, @ 194

b 2011

¢ 121

d 93

e 313

2712 persons

* See Statistical Tables exhibiting the condition and products of certain branches
of Industry in Massachusetts, for the year ending April 1, 1837, prepared from the
Returns of the Assessors, by John P. Bigelow, Secretary of the Commonwealth.
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were directly employed. Probably five times that number de-
pended on it for support.
If to this we add a fair proportion for the materials used in the
making of boats, spars, pumps and blocks, f 32,391 dollars
¢ scythe-snaths, scytherifies, &c. g 44,736
¢ ¢ brushes, brooms and baskets, . &£ 289,512
% & carriages, wagons, slexghs har-

ness, &c. . . .t 679442 «
% ¢ machinery, . . . . J 1,23539%0 «
¢ ploughs, . . . . . k 54561

¢ ¢ gaddles, trunks, and whips, . ! 351,675 «
&« ghovels, spades, forks and hoes, m 264,709 «

making, in all, the sum of . . . 2,952,317 dollars;
giving employment to f. 53, g. 88, A. 350, « 945, ;. 1399, £. 73,
L. 758, m. 284,—3950 persons, and support, to doubtless, five
times as many. If the wooden materials be estimated at 1-10th

part of the final value, we have . . 295231 dollars
toaddtothe . . . . . . 1881589 «
found above;

making, in all, the sum of . . . . 2,177,820 dollars

besides the value of the proportion of wooden materials enter-
_ing into the building of ships.

The effects of the wasteful destruction of the forest irees ard
already visible. A very large proportion of the materials for
ship-building, house-building and manufactures, in the towns
along the coast, are now brought from other States. 'The man-
ufacture of wooden bowls and other vessels made of a single
piece, has in some towns in Berkshire diminished, and in others
been given up, from the failure of ashes, beeches, lindens, and
other suitable trees large enough for the purpose; and in the
western towns of Worcester county, materials less valuable
than heretofore are necessarily in some cases used in the im-
portant manufacture of chairs. The same thing is taking place,
almost imperceptibly, in all parts of the State. Every mechanic,
who works in wood, looks every year more and more out of the
State for his materials. Every year we are more dependent on
Maine and New York, and some of the southern States, not
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only for ship-timber and lumber for house-building, but for
materials for tanning and dyeing, for carriage-making, basket-
making, plane-making, last-making, and for furniture and the
implements of husbandry.

Even these foreign resources are fast failing us. Within the
last quarter of a century, the forests of Maine and New York,
from which we draw our largest supplies, have disappeared
more rapidly than those of Massachusetts ever did. In a quar-
ter of a century more, at this rate, the supply in many places
will be entirely cut off. In many parts of both those States,
which recently furnished the most abundant supplies, agricul-
ture is already taking the place of the lumber trade; and the
disforested region, now changing into beautiful farms, will never
be allowed to resume its original wildness; or, if the attempt
should be made, to restore the forests, the experiment would
require a hundred years.

7. Another special use of the forests of the State, is in the
production of maple sugar. Great quantities are already made,
and the manufacture might be much more generally introduced.
This subject has already received considerable attention. It
deserves much more. In many favorable situations, the culti-
vation of the maple tree would cost only forethought. The
labor of planting the trees might be performed late in the yeae,
when the fall work was over, and the making of sugar be at-
tended to early, before the spring work had begun.

Of minor importance, but of much more than is usually given
to it, is the production of nuts of various kinds, the fruit of
forest trees. The produce of the shellbark, chestnut, beech,
hazel, and acorn, already valuable, might be increased in value
almost indefinitely, by selecting ‘the best native varieties, and
improving them by processes similar to those to which we owe
the fine varieties of apple and pear, and the cultivated varieties
of European nuts, and by introducing similar trees, such as the
pecan nut, the English walnut, and the European hazel.

8. The most extensive and important use of the forest is in
the fuel it furnishes. Most of the fires, through the State, are
still chiefly fed from this source. The population, by the last
census, was something over 737,000. Now, it has been found
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that in England, the country most like ours, a family consists,
on an average, of 4 7-10th persons. From the greater facility of
procuring subsistence, marriage takes place earlier among us and
families are larger. If we suppose them to average 6 persons,
there are about 123,000 families in this State. If we suppose
the average to be 7, there are more than 105,000 families. The
prices of fuel vary very considerably in different parts of the
State. The estimates of value that have been sent me, give
not far from four dollars as the average price per cord of hard
wood.* The quantities required for a family’s fuel for a year,
are very variously estimated. The medium is between 13 and
14 cords. If we suppose the price to be only $3.50, and the
quantity required for a single family to be only 12 cords a year,
the average cost of fuel for each family will be found to be $42.
If there are 123,000 families in the State, the annual expense
will be $5,166,000. If we suppose only 105,000 families, the
expense cannot be less $4,410,000. It would not be easy to
ascertain the quantity of fuel used in the schools, work-shops,
and furnaces in the State.

The quantities consuraed in the locomotives on the rail-
roads, may be more nearly ascertained. The annual average
quantity consumed on the Boston and Worcester Rail-road,
for the last two years, is nearly 8000 cords, at a cost of some-
what more than $31,000 per annum, or about $3.92 per cord.
The average quantity consumed on the Western Rail-road,
between Worcester and Albany, is 18,000 cords, at a lower
cost per cord. The quantity used on the Boston and Providence
Rail-road in 1843, was something over 4000 cords, at an average

*] h:.ve letters from intelligent gentlemen in all the counties, giving the prices
of hard wood in their several towns, and the average number of cords necessary
for a single family. Stating these prices below the estimates given me, I set the
price in Berkshire at $2 ; in Franklin, Hampden and Hampshire, at $3; in Barn-
stable, Bristol, Essex, Middlesex, Norfolk, Plymouth and Worcester, at $4; in
Nantucket and Dukes, at $5; and in Suffolk at $6. Taking the inbabitants of
the several counties, according to the census of 1840, I obtain the average price of
84 03 per cord, for the whole consumption by families. The quantities necessary
for a family’s use, are stated by my correspondents at all numbers, from 4 to 30
cords or more. The numbers given me by the fifteen persons most to be relied
on, are 4, 6, 6, 8, 9, 10, 10, 11, 15, 16, 17, 17, 20, 20, 30. The average of these is
13 and nearly 3 tonths.
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cost of nearly $4.50, making $18,000. The average annual
consumption on the Boston and Lowell road, is 4000 cords,
at an average first cost of about $3.50 per cord,—$14,000.
The average consumption on the Boston and Maine Rail-road,
is about 8000 cords, at an expense of about $17,000, about
$2.13 per cord. A considerable portion of this road lies in New
Hampshire and Maine, and the wood is procured almost entirely
from those States. On the Eastern Rail-road, as far as New-
buryport, there are used, besides coal, 2400 cords of wood, at
the rate of $4.50 per cord, an expense of $10,200. Now, tak-
ing one-half the Boston and Maine Rail-road to run in Mas-
sachusetts, we have, on the six most travelled roads, an an-
nual consumption of 40,400 cords of wood, at an expense of
$135,700 for 338 miles, or about 120 cerds per mile. Of the
other rail-roads, the Taunton is 11 miles long, the New Bed-
ford 21, the Fall River 11, the Nashua 14, the Northampton 23,
the Berkshire 21, the Fitchburg 42, the Plymouth, soon to be
completed, 38. The Norwich runs, in this State, about 20; the
Hartford, in this State, about 8; the Hudson and Berkshire, in
this State, about 13;—in all, 222 miles. Suppose the average
consumption on these roads to be one-half what it is on the
others, or 60 cords a mile, and the price of wood $3.25—
we have 13,320 cords of wood consumed, at an expense of
$43,290. These, added to the sums above, give an annual
consumption of 53,710 cords of wood, at an expense of $178,990
for 560 miles of rail-road, an estimate which those acquainted
with the subject will regard as within moderate bounds. The
wood consumed in locomotives is almost entirely pine of some
kind. Very little hard wood is used for the purpose. Now,
this consumption is not likely to diminish, and offers a perma-
nent market for all the pine wood which can be grown.

CONTINUATION AND IMPROVEMENT OF THE FORESTS.

From all these considerations, it is apparent how valuable
are the forests, and how important it is that efforts should be
made, by the land owners of this generation, to check the waste
which is going on, and to provide supplies for the wants of the
generations to come. Planting trees on a large scale has been sel-
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dom attempted in New England. The inhabitants of each town
have been content with the kinds of wood growing in their
neighborhood ; or, where particular kinds, not to be found there,
were necessary for the manufactures already established, they
have been satisfied to import them from a distance. In very
few instances, have systematic efforts been made to provide a
fature supply of the best materials, in their own immediate
vicinity. 'This is to be done. The individuals interested in a
particular branch of manufacture in wood may say, that when
materials fail them in one place, they will go to another. The
owners of the land ought not to rest satisfied with this view of
the case. True patriotism and enlightened views of economy,
ought to prevent any one from consenting to it.
Massachusetts must necessarily continue to be a manufactur-
ing State; and the manufactures in wood are among the most
important branches of industry, and must be not only continued
but enlarged. They cannot even continue, unless pains are
taken to plant forests which shall furnish the necessary mate-
rials. A manufacturer of wooden bowls and trays in Boston,
who had procured his materials from Maine, found that it would
. be better economy to live near the woods which produced them,
and send the finished articles thence to market. When the large
ashes and beeches of Becket are cut down, the maker of wood-
en-ware must remove to an older forest. What takes place in
individual cases, indicates the necessary but silent movement
of great masses. One by one, the workers in wood will have
left the State, when the old forests shall have been all cut down.
A prudent foresight may prevent this, by planting, in season,
the kinds of trees necessary for these various demands,—for fuel
and for all the branches of manufacture. For this end, we have -
Axtraordmary resources. Among the native trees, we have great
" choice, from the number, variety, and excellence of the species.
In the narrow breadth of Massachusetts, the species of native
timber trees are more numerous than are found in any kingdom
of Europe. We have nine large oak trees, four hickories, five
birches, three large maples, three ashes, three pines, two wal-
nuts, two elms, two spruces, two cedars, besides the beech, the
chestnut, the hornbeam, the lever wood, the tupelo, the hoop
3
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ash or nettle tree, the tulip tree, the plane, the bass, the locust,
the hemlock, the fir, the hacmatack, the cherry, the holly, several
poplars, many willows, and a large number of smaller trees.
Besides these, it is found that all the valuable trees of middle
and northern Europe flourish here as if they were native. It
thus appears that our soil and climate are perfectly wetl adapted
to all kinds of wood which are found in temperate countries.
It is only necessary to understand the character and habits of
each, and to choose suitable soil and situation.

Of many of our trees the properties are but partially known.
Some of them grow only in particular districts. Others are so
unlike those found in the mother country, that they hardly have
a name.* Of many, the habits and rate of increase, and the
soil, exposure, and situation most favorable to their growth,
have not yet been studied. Of the nine large oaks found grow-
ing in Massachusetts, not more than five are often found in the
same forest, and of these, two, and often three, are not well dis-
tinguished by the land owner, though their value for different
purposes is very different. The black oak and the scarlet are
commonly confounded, from their close resemblance, although,
to the ship-builder or the wagon-maker, the former is far the
more valuable; and both these trees are often confounded with
the red oak, which, for timber or fuel, is comparatively worth-
less. 'The rock chestnut oak, of great value for fuel and for
timber, and better adapted, than any other oak, for growth on
rocky hills, is well known in only a few towns in the State.
The mossy cup oak, so valuable for trenails and small frame
work, is found only in a small part of Berkshire. It would
grow readily in any section. The rough oak, or post oak, is
now known only on Martha’s Vineyard. Similar observations
might be made on half the trees in the State. Those most in-
terested in the subject, the owners of the land which should be
devoted to trees, and the mechanics who work on the wood, are
seldom acquainted with the qualities of any except the trees of
their own immediate vicinity.

* There is no one uniform name for the Celtis, the Carpinus, the Ostrya, or
the Nyssa.
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Nature points out, in various ways, and the observation of
practical men has almost universally confirmed, the conclusion
to which the philosophical botanist has come from theoretical
considerations, that a rotation of crops is as important in the
forests as it is in cultivated fields. A pine forest is often, with-
out the agency of man, succeeded by an oak forest, where there
were a few oaks previously scattered through the wood, to
furnish seed. An oak: forest is succeeded by one of pine, under
the same conditions. But it frequently happens that there are
not enough trees of the opposite family to seed the ground: in
which case a forest will be succeeded by another of the same
kind, which, though it will grow, will probably not flourish
with the same luxuriance as would one of another family.

It will not be considered foreign to our purpose to enumerate
some of the more important of the objects which should be kept
in view, in the cultivation and extension of our forests, and the
pative and foreign trees best suited for those purposes.

The first want, as has been shown, is fuel. The trees best
suited to the purpose are the hickories, the oaks, the beech, the
birches, the maples, and the pines, particularly the pitch pine,
and the chestnut and hemlock for close furnaces. If fuel is to
be used in the form of charcoal, the hard woods only are of
great value, particularly chestnut, the birches, alders, oaks and
maples. As materials for house-building, the pines, the spruce
and the hemlock are generally employed. White oak was
formerly used for frames, and in many houses now standing for
more than a century, it has not begun to decay. Chestnut
resists decay, and is more and more in use. Floors are some-
times made of beech, of birch, and of ash. The best materials,
probably, are oak, white pine, chestnut, and spruce.

For ship-building, oak is considered absolutely necessary, as
being preferable to any other wood. The best kinds are white
oak, and black, or yellow bark oak. Much southern oak is
now used. The English oaks, which, in Great Britain, are pre-
ferred, may be cultivated here as successfully as our own oaks.
In the construction of most of the ships of Europe, great quan-
tities of larch are used. 'This tree might be profitably planted
on thousands of acres which are now unproductive. Small ves-
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sels, remarkably light and durable, have been wholly made of
pitch pine. This tree grows well on sands so barren as to fur-
"nish nourishment for no other tree. Pitch pine is also used in
preference to other timber for the upper works of large vessels,
and for top-masts. White pine is also used; especially for
decks, as it retains the oakum in its seams; and for knees,
hacmatack and spruce; and rock maple for keels. The du-
rability of all kinds of wood under salt water, is considered
nearly or quite equal. Spruce and pine are also used for the
upper spars. For boats, cedar and oak are necessary.

For fencing materials, chestnut and cedar are found most du-
rable. 'The former is remarkable for its rapid growth. White
cedar grows luxuriantly in wet swamps where nothing else
will flourish. ‘The various native and foreign thorns, the hem-
lock, red cedar, and numerous small trees, furnish fit materials
for hedges, which, in many parts of the State, must ultimately
take the place of other fences.

Furniture, of the most ornamental kinds, is now made of our
beautiful maples, birches, cherries, and beech. Tables of ex-
treme beauty are sometimes made of the root of oak, or maple,
or birch. These four trees, with the oaks and pines, must con-
tinue to be indispensably necessary. for the manufacture of
chairs, tables, bedsteads, and other kinds of furniture.

For implements of husbandry, the ashes and hickories, the
lever wood, the hornbeam and the oaks, must always be want-
ed. The carriage-maker and wagon-builder will want ash for
springs and frames, oak for spokes and fellies, elm for hubs
and white wood or bass for pannels. 'The basket-maker will
want young white oaks, ash and willow; the plane-maker, beech;
the last-maker, maple; the pump-maker, oak and pitch pine;
the bucket-maker, white and red cedar.

The tanner will continue to want the bark of the black,
the white, and the chestnut oak, the hemlock and the birch, in
regard to materials from all which there has hitherto been great
wastefulness. And the dyer will want quercitron, sumach, bar-
berry root, in addition to foreign stuffs, for some of which he
might substitute the bark of alder, birch, and some other native
trees.
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IMPROVABLE LANDS.

For all the above purposes, the forests are of vast immediate
and prospective importance. A knowledge of the best and most
economical means of managing and enlarging them, is no less
important.

According to the latest returns, the woodlands of Massachu-
setts cover 729,792 acres. There are, besides, 955,000 acres of
unimproved lands, and 360,000 reported as unimprovable. In
all, there are 2,044,792 acres not occupied by buildings or cul-
tivation, out of the 4,491,812 acres which are estimated to con-
stitute the whole territory. Probably the whole of the unim-
proved and those called unimprovable lands, might be turned
into forest; as it is very questionable whether any land, except
the ocean beach, should be considered unimprovable.  The
least promising kinds of surface are, that covered with loose,
drifting sand, that of bare, rocky hills, and that of marshes
covered with sedge.

The most barren sands along the sea-coast of France have
been successfully sown with pines. Of the details of the pro-
cess, an account will be given in the chapter on trees of that
family. No part of the sandy territory of Massachusetts, is so
hopeless as the region which has thus been actually converted
into forest. Our climate is quite as favorable as that of France
to the growth of evergreens. We have, among our mative trees
of that family, a much greater Yariety, and we may avail our-
selves, if necessary, of the very kind of pine so successfully
experimented upon in that country.

Many acres now under cultivation, and poorly repaying the
labor spent on them, might be advantageously sown or planted
with pines.

The most impracticable of our rocky hills were originally
covered with trees. Sufficient portions of them remain in that
state, to show that all might, with a little pains, be redeemed to
a productive use. There are several kinds of trees which re-
quire very little soil ; some of them need little more than a foot-
hold in the earth. Several oaks, birches and pines, are often
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found growing among rocks' where no soil can be seen. The
rock chestnut oak, the black birch, the red cedar, and the
Hacmatack, rejoice in such situations. As in the case of the
sands, the experiment has been made, on a large scale, of cov-
ering bare, bleak hills, with trees. Of the Duke of Athol’s
successful experiments in Seotland, on thousands of acres of
worthless, rocky hills, an account will hereafter be given, as
also of the value of the forests thus created.

Of sedgy marsh and swamp, too wet and cold to be cultivated
without extensive and costly draining, many acres in the east-
ern part of the State have been sown by a natural process with
the seeds of the white cedar. The seeds, when shed, float upon
the water, and are carried by spring tides and freshets, and left
upon the surface of the ground. In the summer, they spring up
in countless multitades. They may now be seen in different
states of forwardness, some of them forming impenetrable thick-
ets. What has been done, in these instances, by nature, indi-
cates the process by which similar grounds may be reduced or
restored to the condition of forest.

By means of the trees above mentioned, and others, almost
every acre of the surface might be made productive. Even the
rocky crown of the sea-beaches might be covered with beach
plums.

Much is to be done for the improvement of the woodlands
now existing. In some cases, they are managed with great
care. 'The best means of thinning, pruning, and felling, are
studied and practised. ‘But, in many cases, indeed in most
instances, they are left in utter neglect. 'The consequences are
often very visible. In the cedar swamps just spoken of, the
seed-sowing has been so profuse, that plants spring up thick
enough to almost cover the ground. 'Ten or twelve may some-
times be seen on a square foot. These grow up well together
for a year or two. Afterwards, they seem to be struggling for
existence. The growth of all is retarded—almost stopped. In
a few years, the strongest overtop the others, which gradually
die. Still the number left living is far too great for the ground,
and few of them become fine and vigorous trees. All the side
branches die for want of light and air, and the top-most shoot,
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never sufficient to form a shapely ¢ree, is left alone. The same
thing takes place in beech groves. Ten or twenty times as
many plants spring up as can be sustained. They go on
together vegetating, but hardly growing. I know several ‘in-
stances of beech woods, which have made no perceptible pro-
gress for twenty years. These are the most striking cases;
but forests of other trees are almost constantly, if left to them-
selves, affected in a similar manner.

The remedy is obvious. Every year, from the first, they
need to be thinned. For the first few years, the plants removed
are of no value except for transplantation or fuel. Afterwards,
they are of use, in innumerable ways; the young cedars, larches,
and chestnuts, for stakes and poles; hickories for walking-sticks;
oaks and ashes for basket-work; lever-wood and hoop-ash for
whip-stocks and levers; all of the five latter for hoops. The
products of the thinning will thus obviously far more than re-
pay the labor, even if this were not necessary for the welfare of

the remaining trees.
THINNING AND PRUNING.

The principle on which pruning and thinning should be con-
ducted, is a very plain and intelligible one. It is, that every
tree and every branch should be allowed to have an ample sup-
ply of air and light. When, therefore, two trees are so near,
that their branches extensively intermingle, one should be re-
moved ; and, generally, it should be that one which is much
taller or shorter than the neighboring trees.

In pruning, that branch should be shortened which encroaches
on other branches of its own or another tree. It should not be
cut off close to the stem, as, in that case, the wound will be long
in healing, and the root* which supplied the branch, being left
useless, will wholly or partly perish, and, by its decay, will

# « Tt is almost universally found, that a large branch corresponds to a large root,
and the reverse ; and this is true, whether the root, placed in favorable circum-
stances, determines the growth of the branch above it, or the branch, propitiously
sitnated, causes the growth of its corresponding root.”—De Candolle, Organographie
Vegetale, Tom. 1., p. 162,
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infect and weaken the whole tree. It should rather be taken
off’ at the distance of a foot or more from the stem, just above a
vigorous shoot, which shall be left to grow towards a space in
which it will find a plentiful supply of air and light. The
shoot thus left will sustain the life of the shortened branch, and
will continue in action the root by which it had been nour-
ished.*

The mode of thinning and pruning, will be governed in some
measure by the end in view. If the object is to produce a full
grown tree, in its true character, developing itself according to
its natural tendencies, all or most of the branches will be left,
and care be taken to give them space; and, as every branch
swells the trunk, & similar course will be pursued, where it is
an object to get the greatest possible amount of wood. In both
cases, those stems and branches only will be removed, which
interfere with the rest. A crowded growth will be allowed,
and the lower lateral branches will be removed, where it is
desirable to get a lofty trunk and head.

In many hard wood trees, shoots spring vigorously from the
stool or stump, after the trunk is cut down; and this mode of
reproduction is chiefly relied upon in most of the woodlands in
the State. It becomes, then, of great importance to ascertain
what are the best modes of felling, whether by thinning out the
forest or cutting it entirely down; in what period a wood, so cut
down, will renew itself, so as to be profitably cut again; at
what age of the tree the stump will shoot most vigorously;
at what age, if any, trees cease to shoot from the stool; what
trees will not thus shoot; what season of the year is found
best for felling a forest, when the object is to have it renew
itself speedily; and what season, when the object is to de-
stroy the forest. In 1838, I addressed circulars to gentlemen
interested in the forests, in all parts of the State, asking these
questions and others. In answer, I received many communi-
cations, from which I now proceed to extract some of the valu-

* See a “Treatise on the Management and Cultivation of Forest Trees. By
John Smith, Gardener and Forester to the Earl of Bute.” The chapters oa thin-
ning and pruning are interesting, as giving illustrations, by a practical man, of
scientific principles which he had learnt only from observation.
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able conclusions of the observation of intelligent, practical men.
Most of these conclusions are confirmed by the concurring tes-
timony of great numbers of persons.

The ninth question in my circular, was, ¢“In felling for tim-
ber, or for fuel, is it the practice to thin out the forest, or to cut
it entirely down, and leave it to spring up from the stumps?
Which is considered preferable ?”’

From the answers returned, I find that, in felling for timber,
the practice is to select suitable trees, from any part of the for-
est. No instances have come to my knowledge of extensive
woods, cultivated with express reference to the production of
timber. In felling for fuel, the practice kas been to select the old
and mature trees, especially such as have begun to decay. It
has now become nearly a universal practice to cut clean and close.
Experience has uniformly shown this to be most economical.
Several of my correspondents have subjoined the reason. One
of them* writes,—‘ Trees which remain where woods are
thinned, are much shaken by the winds, and often destroyed.
Again, unless the timber be all or nearly all taken off, the new
growth is shaded, sparse and feeble. But where a new forest
springs up, it accommodates itself to all circumstances of wind
and tempest.” Another 1 says,— Some persons in this town
have trimmed up young white oak and walnut (hickory)
woods, clearing the undergrowth, when the wood itself con-
sisted of young shoots of 10 or 12 years of age. The result of
this experiment does not seem to justify a continuation of the
practice.”” Experience here seems to confirm a well Imown
principle, that the quantity of wood formed depends upon the
number of the branches, or rather upon the extent of surface of
the leaves. 'To the question,—* How soon will a wood, which
has been cut entirely down, renew itself so as to be profit-
ably cut again?’’ the answers are very full and satisfactory,
though very various. The object is every where supposed to be
fuel. Some give a definite period, varying, for different places,
from 15, 17, 18, 20, to 25, 30 and 35 years. 'The average of

* William Bacon, Esq., of Mount Osceola, Richmond.
1 Austin Bacon, Esq., of Natick.
4 -
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ten such is 23 years. Others speak less definitely, from 15 to
20, 17 to 30, 20 to 25, 20 to 30, 20 to 33, 20 to 40, 25 to 30, 25
to 35, 30 to 35, for woods of miscellaneous growth. The aver-
age deduced from fourteen such statements, is, from 21 to 28.
The general average from all is a little over 24 years. These
statements are probably as definite as the case admits. Differ-
ences of situation, exposure, soil, and kind of trees, would of
necessity lead to them. For particular trees, the answers are
more precise. 'The white or grey birch is of most rapid growth,
and springs at once from the stump. This may be profitably
cut in from 10 to 20 years; a growth of maple, ash and birch,
black, yellow and white, in 20 to 25; oaks in from 20 to 33.
Where the trees are principally oak, white, black and scarlet,
the forest may be cut clean three times in a century. Cedar
swamps, which grow from seed, cannot be profitably cut in less
than 40 years. Pitch pines, which also spring only from seed,
are very slow at first, and require from 40 to 60 years to be in
a condition to be felled. In many places, the experiment has
been tried of burning over the surface, ploughing, and sowing
with rye. When the trees have been of hard wood, this prac-
tice is strongly condemned. In the case of the pitch pine, it is
recommended. The seedling pines make much more rapid
progress when the surface has been softened by cultivation.

An intelligent gentleman of great experience, A. M. Ide, Esq.,
of South Attleborough, gives me a statement of some important
facts bearing upon the subject. ‘ Having been, for thirty years
past, more or less engaged in buying woodland and cutting it
off, I wish to state that I know, from careful observation, that
an acre of good land, where there is a mixture of the several
kinds of oak and walnut, (hickory,) cut off while young and
thrifty, will produce, during the first 20 or 25 years, a cord of
wood yearly.” I believe that most kinds of hard wood are
worth twenty or thirty per cent. more, for fuel, at the age of 25
years than at 75 'This important fact i confirmed by many
of the wood-growers in the Old Colony, and in other parts where
the woods have been repeatedly cut down. It is remarkable
that all the facts and testimony lead to the same conclusion.
The trees best for fuel shoot again most readily and vigorously



THINNING AND PRUNING. 27

when cut under 25 years. The wood is formed within that
time as rapidly, taking a forest together, as at any other age;
and, for fuel, it is then of most value.

In cutting with a view to future timber, the tree should be
felled as close to the ground as possible, as the shoots will then
be erect. In cutting with a view to fuel, it is of less conse-
quence. Several suckers will be thrown out, all of which will
be curved at base, but they will all, thereby, have more room
to grow. :

To the questions,—** Stumps of trees of what age, when felled,
will shoot up most vigorously? Is there any age at which they
cease to shoot? What trees will not shoot from the stump?”
the answers are equally full. To the first of these questions,
the uniform answer is, that the stumps of young, healthy, grow-
ing trees, shoot most vigorously. They should not be under 15
years, nor much over 20. The almost uniform answer to the
second question, is, that shoots will not come ffom very old
trees. From those of old trees they spring up, but die in one or
two years. Stumps of trees that had begun to decay, seldom
give any shoots. In some cases, suckers come from the roots of
old trees, but not from the stump. A single individual thinks
that the power of throwing up shoots from the stump, never
ceases during the life of the tree.

As to the third question, all agree that evergreens never give
permanent shoots from the stump. Several persons, who have
attended to the growth of the sugar maple say, that the stump
of this tree makes no shoots; and the same is said of the beech.

As to the season of the year most favorable for felling a for-
est, when the object is to have it renew itself speedily, the tes-
timony is various, but not absolutely discordant. All agree in
saying, that the tree should be felled when not in leaf. 'The
majority say, generally, in the winter months; some, between
November and April. A correspondent in Plymouth, my friend
G. P. Bradford, who kindly took great pains to get information
extensively from the wood-growers in that neighborhood, says,—
“It is generally considered, by those well acquainted with the
matter, much preferable for the future growth, to fell a forest in
April and May. The wood is not so good as when cut between
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November and April.” 'This is confirmed by several other per-
sons who have enjoyed means of extended observation. The
convenience of the wood-cutter will generally lead him to fell
the forest in the early part of winter; and, probably, taking into
consideration both the quality of the wood cut, and the welfare
of the future forest, this may be best.

When the object is to destroy the growth, summer is univer-
sally declared to be the best season to fell a forest. As to the
month, opinions differ. Many say, August, or late in summer;
some say, June and July, or midsummer. Mr. A. C. Metcalfe,
a very intelligent farmer of Lenox, says,—* In August, or when
the tree has attained its full growth for that season.” 'This
seems to be the true period, at whatever time it takes place;
when the wood is formed and before it has hardened, and the
materials are laid up, in the trunk and root, for future growth.
Mr. A. Bacon describes a conclusive experiment. ‘A gentle-
man residing in this vicinity, effected the clearing of a lot of
young walnuts, (hickories,) oaks and birches, in the follow-
ing manner. He commenced cutting about the first of March,
and felled successive portions as he found leisure, till about
the first of July. That portion which was cut between the
18th and 30th of June, was killed to the letter. Those which
were cut before the leaves put forth, were most prompt in the
renewal of their sprouts.”

I find an opinion very generally expressed or implied, that
every tree has a period of growth, maturity and decay. This
is apparently hostile to the theory universally received by the
vegetable physiologists, that the growth of every exogenous *
tree, is, by its nature, indefinite. The discrepancy admits of
being easily reconciled. Throughout Massachusetts, in the
land left in forest, the soil is thin and poor. It will, therefore,
in a comparatively short period of years, be exhausted of the
nutriment essential to trees of any particular species. Every
tree, like every other organized being, must perish when de-
prived of its necessary food. It is not surprising, therefore,

# All the common trees of our climate are exogenous, that is, they annually
form a layer of new wood between the old wood and the bark.
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that, in many soils, the trees should at last be unable to ob-
tain sufficient nourishment, and should consequently thence-
forward begin to cease to grow, and finally perish from inan-
ition. We do not find this taking place on our rich intervales,
and it might every where, probably, be prevented by sup-
plies of fresh, nourishing soil. 'The proper inference, therefore,
from the fact that trees are dying on the ground, is, that their
appropriate nourishment is exhausted, and that, if the ground
i to be continued in forest, it should be sown or planted with
trees of some other kind.

This is clearly indicated by what is constantly going on in
the forests, particularly the fact which I have already stated,
and which is abundantly confirmed by my correspondents, that
a forest of one kind is frequently succeeded by a spontaneous
growth of trees of another kind. Mr. P. Sanderson, of East
Whately, writes me,” ‘' There is an instance, on my farm, of
spruce and hacmatack being succeeded by a spontaneous growth
of maple wood.” Mr. Metcalfe, of Lenox, says,—* A forest of
beech and maple i8 now growing on my father’s farm, where
stumps of white pine and some of oak and chestnut, are very
numerous and very large.”’ Oaks and pines most frequently
succeed each other. Mr. E. Swift, of Falmouth, writes,—
“Many instances have occurred in this town, of pine lands
having been cleared of the pine timber, which has been suc-
ceeded by a spontaneous growth of oak.”” J. H. Cobb, Esq.,
of Dedham, says,—‘I have known pine succeeded by hard
wood in several instances.” Mzr. S. Freeman, of Brewster, de-
clares,—“I have known frequent instances, where a forest of
oaks has been entirely cut down, and succeeded by a growth of
pine, and vice versa.”” Mr. W. Bacon, of Richmond, writes,—
“We have seen hemlock succeeded by white birch in cold
places, and by hard maple in warm ones; beech succeeded by
maple, elm, &c.”’ I have many similar statements from all
parts of the State. Indeed, the Hon. D. P. King, of Danvers,
tells me that the fact is so universally admitted, that he is sur-
prised at my asking the question.

This alternation is not, however, universal. In order that it




30 TREES OF MASSACHUSETTS.

should take place, the woods must contain trees of various kinds
sufficient to supply the whole surface with seed. When this is
the case, a wood of one kind will usually be found full of little
trees of other kinds. ‘Upon clearing off the old growth, the
undergrowth, which has been kept from the sun, shoots up
with astonishing rapidity.” * That portion of it which is most
unlike the previous growth, finds plentiful nutriment, while the
proper food of the previous forest has been exhausted, and the
woods naturally change their aspect.

The forests, as has been stated, form or improve a soil. This
they do by their annual deposit of leaves, and by rendering the
ground accessible to air, by the action of their roots. Both
operations are essential, and aid each other. If the leaves were
not deposited, the surface of the ground would speedily become
dry and hard, and the radicles which had previously pervaded
- it, would be exposed to cold in winter, arnd to heat and drought
in summer. The covering of leaves protects against all. By
them the superficial portions are kept moist and soft, and per-
meable by the delicate radicles, and these are protected, while
they are made readily accessible to moisture from rain charged
with carbonic acid, and to air and a tempered warmth. The
covering of leaves thus secures all those circumstances which
are most favorable to vegetable growth. It is, therefore, justly
enumerated, by some of my correspondents, among the things

most unfavorable to the growth of trees, to gather the leaves
 together, as is frequently done, either to burn them or to add
them to the compost heap. This is bad economy. It is double
robbery. It is taking from the forest what belongs to it, and is
almost essential to it, and it is spreading, with loss of time, upon
the present cornfield, what, left undisturbed, is at once a store-
house and laboratory of manure for the future cornfield, on
which it is already spread and spreading itself.

The other eircumstances enumerated as particularly unfavor-
able to the growth of trees, are browsing, pruning, a thin soil,
exposure to sea breezes, to high winds, and to frosts.

* Mr. A. Bacon, of Natick.
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The first of these, completely within the control of the for-
ester, is the browsing of cattle. 'This is highly injurious to a
forest in every state. It is destructive to the young trees, to the
lower branches of taller trees, and to the undergrowth, which,
in an old forest, is the hope of the future. Sheep and horses
are not less injurious than cattle. All should be entirely ex-
cluded from woodlands intended to be valuable as such, and to
renew themselves. * ‘

1 have already spoken of pruning. Where the object is wood,
it may be doubted whether any pruning is advisable, except in
the case that a branch of one tree materially interferes with the
growth of another. Plants receive food by their roots, and di-
gest and convert it to their various products, by and in their
leaves. Both roots and leaves should therefore be left to extend
and expand themselves as freely as possible; the one to occupy
all the space just below the surface of the ground, the other to
gain all the air and light within their reach above. Whatever
checks this free expansion, has a tendency to lessen the product
of wood.

On thin soil the roots cannot penetrate far, and a tree, sur-
rounded by others, will soon exhaust the proper nutriment
within its circle, and must then begin to fail. As soon as this
happens, it must be removed, and trees of other families must
be sown or planted in its stead. 'The proper treatment for thin
soils, is, therefore, a rapid alternation of crops.

Most forest trees are injuriously affected by the sea-breeze,
and we generally find them stunted and dwarfed by its influ-
ence. The remedy is to plant numerously the hardiest trees
along the seaward border. Those that most successfully resist
the sea-breeze, are the sycamore or plane tree, the linden, the
poplars, particularly the balm of Gilead, and many of the pines.
Almost all trees may do it when growing in large masses.

* Where a forest is to be renewed artificially, and where the trees are ont of the
reach of cattle, there is no objection to their grazing among them. One consider-
able recommendation of the Duke of Athol's mode of redeeming lands by planting
larches, is, that the ground is improved for pasturage by the growth of grass nnder
the shade of the trees,
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The effect will then be less and less,—rapidly diminishing as
you recede from the sea. On the capes and headlands pro-
jecting into the Atlantic, along the coast of Massachusetts and
Maine, and exposed to the terrible northeast winds, the undis-
turbed original forests, when half a mile wide, have in the
middle as large trees as are due to their depth of soil.

It is often very difficult to make trees begin to grow near the
sea; sometimes it is impossible, without protection. But a low
wall of loose stones, seaward, is sufficient to protect young trees
near it until they get a little higher than the wall. The suc-
cessive rows inland will be better and better protected, and will
rise each higher than the preceding; until, at the distance of a
few rods, they may rise to a tolerable height. When a belt of
trees is once established, in such a situation, it should be kept
undisturbed as long as it will serve the purpose of protecting
the trees within, though it may be of no other value.

A course altogether similar should be taken in planting a
much exposed hill. By beginning at the bottom and gradually
planting upwards, the top may at last be clothed ; as every belt
of trees of a few feet in height, will protect a younger one a
little higher on the hill.

Wherever trees are planted for use in the arts, it is important
to give them the most rapid growth possible. Of woed growing
on the.same soil, that which grows most rapidly is strongest.
That of which the circles of growth are narrowest is also weak-
est.* This fact is familiarly known to ship-builders, makers
of lasts and of trenails, and of all those articles which require
great strength. 'The reason is obvious. The circles of annual
growth are separated by zones of loose, porous structure and
inferior strength.

The strength of wood is proportioned to its weight. And as

# Buffon, II., 307. A circle of wood is annually formed on the trunk of a tree,
between the outer previous circles and the inner bark. The space intervening
between the annual circles or layers, is loose and porous, and contains very little
solid substance or strength. The more frequently, therefore, these weak spaces
succeed each other in a given thickness of wood the less must be the solidity and
strength of the wood.
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young trees grow more rapidly than old ones, they are more
valuable as fuel. Round wood of oak or maple gives more heat
than that which is so large as to require to be split. 'This fact
shows the wastefulness of buming on the ground the under-
growth and the trimmings, in clearing for cultivation or cut-
ting for cord wood. Heart wood is heaviest, and the weight
diminishes on proceeding outwards to the surface or upwards
to the top of the tree, but much less in old trees than in young
growing ones. 'The sap wood of oak was found by Decandolle
to fall short of the heart wood in weight, in the proportion of
6to7.

It has long been known that summer or early autumn
is the season most favorable for the felling of timber, where
the object is strength and durability. One reason why timber
has not usually been cut at that season is, that most of those
who fell trees are at that season occupied with their farming.
The felling of trees is their winter employment. Nearly a
quarter of a century ago, Timothy Pickering showed by ex-
periments which he adduced, and by sound reasoning, that
summer is better than winter for this purpose.* A writer
in the N. E. Farmer,} who ‘has wrought more timber than
most men, and for more uses than any he knows of,”’ says, he
has found soft maple, cut in September, three times more lasting
than ash or walnut cut in winter; that he has found the sap-
wood of oak, cut in February and March, partly decayed in
September, and the sap-wood of timber cut in May and June,
decayed in a year, while the sap-wood of trees felled in Septem-
ber was perfectly bright and sound after two years; and that,
from many observations he has made, he is satisfied that Sep-
tember is the best time for felling trees; and that if the tree be
disbarked in June, and allowed to stand till September, the tim-
ber will be stronger and more durable. He has seen this proved
with regard to elm, walnut (hickory,) and maple, which are
considered the most perishable of the trees used for timber.

# See Vol. L., No. 3, for August, 1822, of the N. E. Farmer.
1+ Mr. Phineas Stevens, of Andover. Ibid, II., 370.
b .
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The same writer says,* that maple wood felled in June is
liable to white rot, while that felled in September remains
sound in the same situation; and that timber felled in Septem-
ber will not suffer from red rot or from powder-post. It seems
reasonable, that a tree felled after the growth for the year is
completed, and before the leaves have fallen, should have all its
wood more mature, and should, at the same time, be prepared to
be more easily and thoroughly seasoned, than if felled at any
other season. 'The evaporation which takes place from the sur-
face of living leaves is very great. If, therefore, the tree is
felled while the leaves are fresh, their evaporative action, which
continues for some time after the tree has fallen, will speedily
dissipate all the unappropriated moisture which the trunk con-
tains. If, on the contrary, the tree is felled after the leaves
have been shed, all this moisture must remain to be slowly
thrown off by the usual process of drying. If, again, the tree
is felled earlier in the season, while full of sap, and when the
newly formed wood has not yet been ripened by the action of
the sun, there must be much of crude and acrid juices, not
easily to be got rid of, and many particles of immature wood,
at least in the outer layer, which will render the process of
seasoning slower and more uncertain.

There is much evidence to be found in books and in the expe-
rience of ship-builders, that sticks of timber cut in the end of sum-
mer, and seasoned only by this speedy action of the leaves, often
out-last winter-cut timber, which has had years of seasoning.

‘I'he naturalist, Buffon, after numerous experiments carefully
made on a large scale, and continued through many years, ar-

* Jbid, VI., 304. He subjoins a table of the comparative value of limber felled
at the two seasons of the year mentioned, which he thinks correct or nearly so : —

Oak, cut in September, 10.0—in June, 4.5
Mapie, " o« “« 1004 « 924 '
‘Walnat, (Hickory), « « « 10.0—« « 25
Elm, « « “ 10.0—¢ « 16
Ash, [T 14 10,0—% « 3.2

The four last, compared with white oak, provided all were felled in September
will stand thus :—
Oak, 10.0—Maple, 5.5—Walnut, 6.2—Elm, 4.5—Ash, 5.6.
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rived at the conclusion that nothing contributes so much to the
solidity, strength and durability of timber, as completely strip-
ping the trees of their bark, some years,—at least three, before
they are to be felled. This should be done in the spring, when
the bark is most easily separable. 'The tree continues to put
forth leaves, and to expand and mature them for several suc-
cessive seasons. But as no new wood can be formed, after the
bark is removed, Buffon supposed that all the action of the
leaves goes to add to the substance of the wood previously
formed.* It is thus increased in density and weight; and he
found that, universally, in the same kind of wood, strength is
proportional to weight. By this process, the sap-wood was ren-
dered as dry, hard and strong, as heart-wood, and in' some
instances even stronger. Timber managed in this way was
found to be sometimes a fourth part stronger than that from
trees in the same forest, and in all other respects precisely sim-
ilar, treated in the usual way; that is, felled with the bark on,
and dried under the open sky or under sheds.t

Such are some of the suggestions which I have desired to lay
before my fellow-citizens of Massachusetts, for the improvement
of their forests and the redemption of their waste lands. I have
opened, very imperfectly, the great and important study of the
history and management of forest trees. A tree is the most
magnificent among the material works of God. The nature,
the relations to soil, to climate and to exposure, the affinities,
the properties and the uses to man and other animals, the dan-
gers from enemies and diseases within and without, and the
circumstances necessary to secure the health, growth and beauty
of the trees of any one family, are subjects worthy of the delib-
erate and mature and long continued attention of any man, of
whatever intelligence, and with whatever resources of science.
The best disposition of trees in the landscape, the treatment of
each according to its character and appearance at all seasons of

# This it probably does by appropriating the substance destined for new layers of
wood, to lining and filling up the cells or tubes, of which woody fibre is composed.,

+ See Buffon, Tome II., edition de Richard, 1839. Expériences sur les Végétaux.
Second Mémoire, p. 325, et suivantes.
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the year, so as to foresee and to produce the desired effect at every
point which the eye can reach, and the adaptation of the various
kinds of trees to the houses, churches, bridges, and other struct-
ures already existing or to be erected, and also to water, and to
roads,—things evidently possible and yet indefinitely difficult,—
to do all this successfully is the province of an art, which well
deserves to take its place in the front rank among the fine arts;
whether we consider the science, taste and skill which it calls
into play, the vastness of the scale on which it acts, or the
grandeur of the end which it has in view.

But why should it be thought important to reclaim or ren-
der valuable the waste or worthless lands of Massachusetts?
There are millions of acres of land in the Western States far
richer than any in our State, which. may be purchased for much
less than it will cost to render barren land productive. Why
not go thither and occupy the rich wild lands? Ior many rea-
sons. This is our native land. It is painful to break the chain
of affection which connects us with it. It is painful to separate
members of the same family. Every improvement in agricul-
ture, in the management of the forests, and in the use of the
other natural resources of our State, makes it capable of sus-
taining a larger population, and thus enables more of our young
men and young women to remain with us, rendering home
dearer to those who would otherwise be left behind. The ad-
vantages of our life, in the long settled parts of the Bay State,
are greater than can be expected, for more than a single genera-
tion to come, in the newly settled regions of the valley of the
Mississippi or in any other new region. There are still higher
reasons. We live in a climate and on a soil, best adapted, from
their very severity and sterility, to bring out the energies of mind
and body, and to form a race of hardy and resolute men. We
have our churches, our schools, our libraries, our intelligent and
virtuous neighbors,—dearer to us than any strangers can be.
These we are not willing to leave. We wish that our children
should grow up under the influence of the institutions which
our forefathers have formed and left to us, and which we have
been endeavoring to improve. Here we wish to live and to die;
and when we die, we wish to be surrounded by those who are
most dear to us.
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DISTRIBUTION INTO FAMILIES AND GENERA.

By means of the following analytical arrangement, the name
and the place in the volume of any plant described, may be
readily found. Each line is a question to be asked in regard
to the plant whose description is sought. In case of, an affirm-
ative answer, the reader is referred by the Arabic number at
the end of the line to the next question, which will be indicated
by the same ntimber at the beginning of a line. By pursuing
this course, he will be finally referred to the place of the family
and genus where the description is given. The Roman num-
bers refer to the family; the Arabic numbers which follow the
Roman, refer to the genus under that family.

A few words of explanation are necessary to enable the reader
to understand the arrangement of the table and the language
used in reference to the flower and fruit.

A complete filwer, the apple blossom, for example, is composed
of, 1, an empalement or calyx of one or several leaves, called
sepals of the calyx; 2, within these, of the flower leaves or petals
of the corolla, usually colored of some other color than green; 3,
of one or more stamens, thread-like, crowned by anthers which
contain the fertilizing dust or pollen; and 4, in the centre of the
flower, of one or more pistils, which are made up of the ovary
or vessel containing the ovules or future seeds, surmounted by a
stigma, which is often supported by a slender column called a
style. A perfect flower is one which contains both stamens and

The matured ovary, with the seed or seeds which it contains,
is called the fruit. A stone fruit with a fleshy covering, like the

6
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cherry, is called a drupe. A samara is a nut with a winged
margin, like the key of the maple or the winged seed of the elm.
A capsule is a dry fruit formed of a compound ovary and open-
ing of itself, ast the seed-vessel of kalmia, or shedding its seed
through chiuks, as in the poppy. A pome is an apple, or a fruit
resembling an apple.*

On most of the trees of temperate regions, the flowers are in-
complete ; wanting corolla or calyx or both, and having their

# ExrranaTiON oF THE Fioumzs.—1. A flower of the comfllon cherry, Cérasus
vulgaris, showing (@, a,) the petals of the corolla, and () the stamens. 2. A
separate petal. 3. A calyx laid open, showing (d, d,) the divisions or sepals,
(%) the stamens springing from the inner edge of the calyx, (c) the pistil occupying
the centre of the flower, and consisting of an ovary, surmounted by a style crowned
with astigma. 4. A stamen, consisting of (f) the filament, and (&) the anther. 5. A
pistil magnified, showing (c) the ovary, (s) the style, (¢) the stigma. 6. An ovary
much magnitied and laid open, showing (g) the ovule suspended within. 7. Ver-
tical section of the fruit or drupe of a cherry, showing the embryo in the centre
with the radicle superior, or at the top. 8. The embryo taken out, with the cotyle-
dons (i) partly expanded, the radicle (r), with the plamaule (p) lying between the
cotyledons. 9. An embryo germinating ; (i, 1,) the cotyledons or seed-leaves with
the plumule (p), now becoming leaves, between them ; () the stem ; and (r) the
radicle, now become the root of the young plant. 10, A vertical section of a seed
of the barberry, Bérberis vulgaris, magnified, and showing the embryo with its
leaf-like cotyledons (i) and tapering radicle (r), immersed in albumen ().
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place supplied by scales; and sometimes having the stamens
and pistils in different flowers on the same, or even on different
trees. 'They are often disposed in catkins or aments, which are
the cylindrical, pendulous tassels which are seen, early in spring,
on the birch and alder, for example; or clustered and horizontal
near the ends of the branches of the pine. In the plane tree they
are globular. In my arrangement, I shall begin with those plants
whose flowers are simplest or least complete, consisting of sta-
mens only or seed-vessels only, sustained and protected by one
or two scales, and usually disposed in catkins; and proceed, in
order, to those which have a calyx, but no corolla; those which
have calyx and corolla; first of one petal; and lastly to those
with a corolla of many petals with many stamens and pistils,—
whose flowers are most complete.

An example will show the way in which the table may be
used.

Suppose that a person has found a tree, with rough, simple,
alternate leaves, flowers of two kinds, some with § stamens and
no style, others with 5 stamens and 2 styles, with a calyx but
no corolla, and a fleshy, berry-like fruit with a stone containing
a single seed. He wishes to ascertain what the tree is. He
begins with the first question, and, as the flowers are not in
catkins, is referred to question 9. By that, as the leaves are
alternate, he is referred to 20; thence, as the stamens are fewer
than 10, to 21; thence, as the flowers are regular, to 22; as
the flowers h#ve not a corolla, but only a calyx resembling a
corolla, he is referred to 23, and thence to 24; they have 2 styles,
and he is referred to 28; 5 stamens, to 55, and he learns that
his tree belongs to the Elm Family. The answer to question
55 shows him that it is the Nettle Tree, and is described in the
second section of the tenth family, which he will find indicated
by X. 2. on the left of the title on page 307.

DIVISION INTO FAMILIES.

1 Flowers in catkins. 2.
* 3 Flowers not in catkins. 9.

Leaves needle-shaped or scale-like, mostly evergreeh. 43. Pine Fami-
3. vy. L :
{ Leaves not needle-shaped or scale-like. 3.
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Sterile flowers only in catkins. 4.

3. Both sterile and fertile flowers in catkins. 5.

Leaves simple ; nuts in a cup. 49. Oax Famy. IL
Leaves pinnate; nuts not in a cup. 51. WaLNoT Faumy. v.

Seeds with a tuft of cotton ; fertile and sterile flowers on different plants.
54. Wirow Fasminy. VIIIL .

4.

Seeds without a tuft. 6.

Leaves palmate ; both fertile and sterile flowers in globular catkins. Prane
{ Faxiny. VIL.
Leaves not palmate. 7.

Fruit woody, or membranous or winged. 63. Bircy Fammy. V.
Fruit a dry berry or nut, not winged. 8.
Fruit a fleshy, oompound berry. MuLserry Faminy. IX.

6.

7.

Nut more or less covered or concealed. 50. Hornszam Fauivy. III.
Nut naked. 53. Wax MyrtLE Faoumy. VI

Leaves opposite. 10.
Leaves alternate. 20.
Leaves wanting. Cacrus Fammy. XXV.

8.

9.

PLANTS WITH OPPOSITE LEAVES.

Flowers with a calyx, and a corolla of 1 petal, or with no corolla. 11.
Flowers with a calyx, distinct or obscure, and a corolla of many petals. 15.

Corolla wanting. 12.
Corolla of 1 petal. 13.

Leaves simple ; fruit a double samara or key. Marte Faumy. XXXIIL
Leaves pinnate ; fruit a single samara or key. Asg Faminy. XV. 2.

Stamens 4 ; calyx and corolla 4-parted ; ovary 2- or 4-celled. 58. Map-
pEr FamiLy. 1.

11.

-

2.

13.
Stamens 4 or 5; calyx and corolla 6-parted; ovary 8- or 5-celled. 14.

Co;\olla tubular, often irregular; style thread-like. 59. HonzvsucxrLe
AMILY.
Corolla wheel-shaped, regular; style a]most wantmg 61. Erpzr Fan-
LY.

Stamens fewer than 10. 16.
Stamens more than 10 ; style one. 78. Rock Rose Fammwy. XXXVII.

Stamens more numerous than the petals. 17.
Stamens as many as the petals. 18.
Stamens once, or several times, 3, stigmas 3. 78.

15.
18.

7. Fruit a leathery, prickly capsule. Horsx CresTNUT Fﬁnlxmv p. 479,

Fruit a double samara or key. MarLe FamiLy.

Stamens opposite the petals; berry above the obsolete calyx. 76. Ving
Fammwy., XXX
Stamens alternate with the petals. 19.

Calyx beneath 2 or 3 inflated capsules. Brapoer Nur. XXXII.
Calyx indistinct, surmounting a 2-celled drupe. Cornus Famivy. XXH
Calyx evident ; flowers in terminal panicles ; berry fleshy. Prim. XV. 1.

18.

19.
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PLANTS WITH ALTERNATE LEAVES.

90. Stamens 10, or a smaller number. 2%.
Stamens more than 10. 40.
{Flowers butterﬂy-ehaped fruit in a pod. 75. Bran Fam-
21,
Flowers regular or nearly so. 22.

Flowers with one petal, petals united at base, or with no corolla. 23.
Flowers with a corolla of many petals. 30.

{Flowers with a calyx, but no corolla. 24.

23.{ Flowers with an evident calyx, and a corolla of one petal, or united

petals. 35.

With 1 style or stigma ; leaves simple. 25.
With 2 styles or stigmas, divergent ; leaves simple. 28.
Pistils soveral ; leaves compound. Prickry Ase Famiy. XXXV,

24 {
{ Leaves with tmnsparent dots ; anthers opening by valves. 56. CiNNaMON

3

Famuwy.
Leaves not dotl.ed anthers not opening by valves. 26.

Fruit one-seeded. 27.
Fruit 3-or more-seeded ; a drupe or berry. 29.

Fruit crowned with a calyx. Sanpir-woon Faumwy. Porero. XI.
Fruit not crowned with a calyx. 28.

Stamens 5; a tree. 55. ELum Faunny. X. 8.
Stamens 8 ; a shrub. MezergoM FamiLy., LeaTHER Woon. XIII.

{Lea.ves broad and flat; stamens 4 or 5. 77. Buckrmorn Faminy.

ves broad and flat; stamens 8; fertile and sterile flowers on different
plants. Smirax Fammy. XLI.
Leaves crowded, heath-like. Crowserry Faminy. XIV.

Flowers with the calyx nearly obsolete. 31.

30. 3 Flowers with an evident calyx. 33.

Fruit a drupe, crowned with the calyx ; stamens alternate with the pe-
tals. Cornvus FamiLy. 1.

Fruita berry, above the calyx ; stamens opposite the petals. 76. Vinz
Famivy.

Stamens as many as the distinct petals and alternate with them. 33.
Stamens as many as the distinct petals and opposite them. 38.
Stamens twice as many as the petals, 36.

Stamens once, or several times, 3. 37.

m {
{Cﬂyx adherent to the ovary and crownmg the many-seeded berry. Cuz-

raNT Faminy. XXIV.
Calyx half adherent; capsule bony, 2-seeded. Witem Hazen Faminy.

Calyx froe from the ovary; fruit few-seeded. 34.
Calyx free ; fruit many-seeded. 36.

Stamens on a fleshy dizk ; capsule berry-like. Starr-TrEe. XXXII. 2.
Stamens from the hase of the calyx, or corolla, or from the receptacle. 37.

Anthers opening by pores. 36.
Anthers not opening by pores. 57 or 65.
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( Calyx free from the ovary. 63. Hearn Fammy. XX.~
36. Ca%yx adherent to the ovary. Berries eatable. 71. WHORTLEBERRY
aminy. XXL

Drupe berr{-like, fleshy or pulpy, with 4—8 stones. 57. HoLLy Faux-
wy. XVI.

Drupe dry, 1-celled, 1-seeded. Sumacr Fammny. XXXIV.

Capsule 3-celled, 1 or 2-seeded. 78.

Stamens 4—5 ; anthers not opening by valves. 39.
Stamens 6; anthers opening by valves. Prickly shrubs. Barserry
Faminy. XXXVIIL

38.

Tendril-bearing vines. Calyx obsolete. 76. Tue Vine Faminy. XXX.

39. Erect shrubs Sepals united at base. 77. Buck-THorN FamiLy.

Stamens springing from the calyx. 41.
Stamens springing from the receptacle or base of the flower. 48.

3

0.

Fruit neither a pome nor a drape. 78. Rose Faminy. XXVI.
Fruit a pome ; calyx persistent. 73. AppLe Faminy. XXVII.
Fruit a drupe ; calyx deciduous. 74. Armornp Faminy. XXVIII.

m {

Pistil and it}{le one ; flowers perfect, stamens in parcels. LiNpen Fu-
ILY.

Pistil and style one, flowers perfect, stamens not in parcels. 78, Rock
Rose Faumnny. VII.

Pistils about 2; onlg one ripening, forming a lunate drupe; sterile and
fertile flowers on distinet plants. Moonsezp FamiLy. X.

Pistils many, united in a kind of cone ; flowers perfect. 79. MaaNoL1A
Faminy. XL. R

DIVISION INTO GENERA.

Leaves in bundles or tufts, in a sheath. 44.

43. 3 Leaves solitary. 45.

Leaves 2—5 in a sheath, evergreen. Pink. L 1.
Leaves 15—60 maahea,th deciduous. Larca. I. 4.

Leaves alternate. 46.
Leaves imbricate, opposite or in whorls. 48.

Fruit fleshy. Yew. I. 8.
Fruit not fleshy. 47.

>
ol

W
o

-3

6.

Bark always rough. Spruce. 1. 2.
Bark smooth on young wrees. Fir. I. 3.

47. {
Leaves imbricate ; branches fan-like ; cones ovate. Arpor Vitx. I. 5.
Leaves Ilmbncate, cones angnlar, somewhat spherical. Waire Ceg-

par. 1. 6
Leaves (ippome, or in whorls ; cones berry-like. Rxp Cepar and Juni-
PER.

Cup scaly or warty, not covering the acorn. Oax. II. 1,

Cup a prickly bur, covering the 3-cornered nut. Beecu. II. 2.
Cup a prickly bur, covering the roundish nut. Cugstyur. II. 3.
Cup leathery, hairy, covering the nut. Hazev. 1I. 4.

Nut in the axil or angle of a leaf-like bract. Homnsean. III. 1.

50.9 Nut enveloped in a hairy, inflated sack. Hor Hornszan. I11.
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51. Husk not dividing naturally. WarLNur and Burreesur. IV, 1.
Huak of the fruit dividing naturally. Hicgorv. IV. 9.

Bark of thin, tough, horizontal fibres; aments simple ; scale of the fer-
tile catkins 3-flowered. Biacx. V. 1.

Bark not of tough fibres; aments on branched stalks; scale of the fer-
tile catkins 2-flowered. ALpgr. V. 2.

Leaves lance-shaped, serrate. Wax MyrTre and Sweet Gare. VL. 1.
Leaves sinuate-pinnatifid. Sweer Fern. VI. 2.

Stamens 8—30, or more ; leaves 3-angled or roundish. Porrar. VIII. 1.
Stamens 2—7 ; leaves mostly {ong, slender. WiLLow. VIII. 2.

Flowers perfect ; fruit a samara. Exm. X. 1.
Flowers stenle, or perfect, on one or different trees ; fruit a drupe. Nz1-
Tix Trez. X. 2.

{ Anthers 4-eelled fruit-stalk fleshy ; leaves often 3-lobed. Sassarnas.

g &

55.

56. Anthen 2—celled fruit-stalk not fleshy; leaves entire. BenNzorN.

Leavea thomy, leathery, evergreen. Horry. XVI. 1.
Le%v% unarmed ; petals 4—5, distinct; stamens 4—5. NxMoPANTHUS.
2.
Leaves unarmed ; petals united, mostly 6-parted ; stamens 4—6. Win-
TER BERRY, Painos. XVL. 3

Flowers in globular heads. BurTon Busa. XVII. 1.
Flowers 2 on each double ovary ; berry of 2 united ovaries. ParTainor
Brrey, MrircreLra. XVIL 2.

8.

Stamens 4. Trailing, evergreen. Twin Frower, Linvza. XVIIL 1.
Stamens 5. 60.

59.{
Stem not woody. Drupe 3-celled, 3-seeded. FevemworT. XVIII. 8.
Stem woody. Berry 2——3~celled few-seeded ; flowers two-fold, or in
whorls. HonevsuckLE, Lomcsra. XVIIL. 3.
Stem woody. Berry 2-celled, many-seeded. Busas Hownevsvcxiz, Di-

zeviLLa. XVIIIL

Leaves pinnate. Evper. XIX. 1.
Leaves simple. Visurnum. XIX. 2.

Petals united. 63.
Petals distinet or nearly so. 70. .

Corolla somewhat funnel-shaped or bell-shaped. 64.
Corolla salver-shaped. 65.
Corolla ovoid. 66.

Stamens 5 or 6. AzaLea. XX, 9.
Stamens 10. Rropopenpron. XX. 9.

D

1.

=3
L

e3.

64,

Anthers resting in 10 cavities of the corolla. Kaumia. XX. 10.
Anthers free, calyx doublé. May Prowzr, Erreza. XX. 6.

{Fnut a berry, formed of the fleshy calyx. Cuequer-Bxrry. XX. 7.

5.

Fruit a drupe, formed of the ovary, 5-seeded. Brar-erry. XX. 8.
Fruit a 5-celled, 5-valved capsule. 67. ANnproMEDA Trizz. XX. 1.

g7, § Anthers ending in awns or bristles. 68.
* { Anthers not ending in awns. 69.
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[~

8 Anthers 2-awned. Anproxzpa. XX. 1.
* 3 Anther-cells each 2-awned. Zznoria. XX. 4.

Calyx with 2 bracts at base. Cassanpra. XX. 8.
Calyx without bracts at base. Lvoxia. XX. 3.

{Ca sule 3-celled 3-valved, enclosed by ‘the calyx. Leaves smooth.

[=-]

9.

LetHRA. XX. 5.
Capsule 5-celled, 5-valved, opening at base. Leaves rusty-downy be-
neath. Lrzpux. XX, 11.
le 5-celled, 6-va.lved opening at the summit; corolla irregular.
opora. XX. 9.

[ Corolla ovmd-bell-shaped Berry sweetish, black or blue. WrorTLE-
BERRY.
Corolla wheel-ehaped with reflexed segments. Berry acid, red. Crax-

71. Beary. XXI.
Corolla broad- bell-ehaped Berry plessant, sub-acid, white. Cmioe-

. XXI. 3.
'Fr;{i;{ 31—5 distinet, dry follicles ; unarmed. HarpHicx, SrirZA.
1.
e 4 Fruit compound, of little dm‘?es aggregated on a juicy receptacle ; prickly.
) BramsLE, RUBUS.

Fruit the enlar fed calyx, contammg the stony seeds ; prickly. Rosk,
Ross. XXV

Petalsroundish ; branches thorny. Hawrnory, CraTxeus. XXVII. 1.
Petals roundish; branches unarmed. Pxar, Prrus, Soxnus. XXVII. 2.
Petals oblg{_§ Vﬁome with 3—5 double cells. Joxe BERRY, AMELAN-

CHIER

Stone compressed ; fruit covered with a bloom. Prom. XXVIII. 1.

4. Stone round ; fruxt not covered with bloom. Cuxrry. XXVIII. 8.

Leaves pinnate; stamens united ; ﬂowers in pendent racemes ; stipules
thorny. Locust TrEE. XXIX.
Leaves simple ; stamens distinct. JunAs Trze. XXIX.

Leaves 3—6 lobed. Berry l-celled. Grare Vive. XXX. I.
Leaves dxgxtately 5-leaved. Berry 2-celled. Virernia Crexpexa.

75.
78.

, blagk. Buck Tnonu
Calyx adherent to the ovary at base; Bﬁtala sack—hke, arched ; flowers
in panicles; fruit a capsule. JERSEY

Petals 5, yellow ; calyx 5-leaved, 2 outer smaller; plant erect. Rocx
Rosk, lixx.un'mzuma XXXVIL

Petals 3, brownish purple, sepals 3. menn, Lecmea. XXXVII. 2.

Petals 5, yellow ; tEz‘ﬁiyx 3-parted, tubular, with 2 outer minute divisions ;
plant downy, tu Hvupsonia. XXXVII.

Seeds pendu]ous by a thread, at maturity ; leavee oval. Maanoria.
79. XL.

{Calyx free from the ovary; petals Klam flowers minute ; fruit like a

Seeds not pendulous ; leaves truncate. Turie TrEx. XL 2.
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THE WOODY PLANTS OF MASSACHUSETTS.
FIRST GENERAL DIVISION.
DICOTYLEDONOUS PLANTS.

Tms division is far the largest and most important in the
vegetable kingdom. To it belong nearly all the woody plants
of temperate and cold regions. Dicotyledonous plants are distin-
guished by the structure of the wood, the structure and arrange-
ment of the vessels and leaves, and especially by the structure of
the seeds. The trunk in woody plants is composed of 1, a cen-
tral pith or medulla, which does not extend into the root; 2, of a
ligneous medullary sheath, enclosing the pith; 3, of wood arrang-
ed in circles or zones, the inner ones of which are called Aeart-
wood, and the external, usually of a different color, sap-wood ;
and 4, of bark, consisting of the inner bark, which is somewhat
woody, the outer bark, composed of a green layer and a corky
layer, and the epidermis or skin. From the pith radiate on
every side, horizontally, vessels called medullary rays, the sil-
ver grain of wood, which extend through the wood and bark.
The wood is formed by the annual addition of a new zone or
layer outside the older wood and between it and the bark. This
new zone consists essentially of woody vessels extending from
the leaves to the extremities of the roots, and of the silver grain
or medullary rays which traverse it horizontally on their way
to the bark. A new zone of bark is at the same time formed
between the new wood and the previous bark. The former
exterior coats of bark are forced to expand, to make room for
the newly formed wood and bark; and, when expanded to their
greatest capacity, the external layers yield, crack, and open,
causing the rugged, ridged, and furrowed appearance common
in bark on the trunk of old trees.

The leaves of dicotyledonous plants are usually jointed or
articulated at base to the stem, or they are composed of several

7
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+ jointed leaflets, and are netted and feather-veined, the ribs and
veins branching and running into each other; while the leaves
of monocotyledonous plants are without joints, and have paralilel
ribs and veins which do not thus intersect.

The essential part of the seed of a dicotyledonous plant, the
embryo, is composed of two cotyledons united by a neck or

“collar to a radicle or future root. 'The cotyledons are the seed-
leaves, which, after the germination of the seed in the earth,
usually expand upon the surface, as is conspicuously the case
with the beech and the bean. Between these seed-leaves or
cotyledons rises the plumule, the ascending axis, the future
stem of the plant. Below them shoots downward the radicle,
the descending axis or root.
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FIRST GENERAL DIVISION.
DICOTYLEDONOUS PLANTS.
CHAPTER 1. PLANTS WITH NAKED SEEDS.
FAMILY L. THE PINE FAMILY.—CONIFERE.

Tue pines, firs, junipers, cypresses, spruces, larches, hemlock,
and yews, with some foreign trees, form a very distinct and
strikingly natural group. The name evergreen, by which they
are commonly known, is liable to the exception that one of the
genera found in our climate, the larch, loses its leaves in winter.
But it is so distinguishing a characteristic of the rest, that it is
likely to be long retained. - This family has claims to our par-
ticular attention, from the importance of its products in naval,
and especially in civil and domestic architecture, in many of
the other arts, and, in some instances, in medicine. Some of
the species, in this country, are of more rapid growth, attain
to a larger size, and rise to a loftier height than any other trees
known. The white pine is much the tallest of our native trees.
Some are still found in New England reaching nearly to 200
feet; and it is not many years since pines were standing in the
easternn part of New York, which measured 240 feet. Lam-
bert's Pine, on the Northwest coast, is found growing to the
height of 230 feet,* and Douglas’s Pine, in the same region,
the loftiest tree known, has been said to exceed 300 feet.

# Mr. Douglas gives the following description of one:—“One specimen, which
had been blown down by the wind,—and this was certainly not the largest which I
saw,—was of the following dimensions. Its entire length was 215 feet; its cir-
cumference, three feet from the ground, was fifty-seven feet nine inches; and at
one hundred and thirty-four feet from the ground, seventeen feet five inches.”
Linnean Transactions, 16, p. 500.

The resin of this pine is used by the natives of the Northwest Coest as sugar ;
and the seeds are eaten, or roasted pounded into cakes, as part of their winter store.
Lambert’s Genus Pinxs, p, 58,
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From the pines are obtained the best masts, and much of the
most valuable ship timber; and in the building and finishing of
houses, they are of almost indispensable utility. The bark of
some of them, as the hemlock and larch, is of great value in
tanning ; and from others are obtained the various kinds of
pitch, tar, turpentine, resins and balsams, so important in a
commercial and economic point of view. Oil of turpentine,
and Bordeaux and Strasburg turpentine, are obtained from
different species of pine; Burgundy pitch from the resin of the
Norway spruce; Venetian turpentine from the larch; Hunga-
rian and Carpathian balsams from pines, and Canadian balsam.
from our native fir. Liquid storax and the aromatic sandarach
are the products of oriental and African trees of the same family.
Extracts of hemlock and spruce enter into the composition of
spruce beer, as do juniper berries into that of gin, and to them
it probably owes its valuable diuretic properties. The seeds of
several of the larger pines are eatable.*

There is also another circumstance in their history, of great
interest to a country so large portions of which are spread over
with sterile siliceous sands. On these, which are almost barren

* Lindley’s Nat. Sys., 24 edit. p. 315. The juice of the pine is called liguid
resin or turpentine. Common turpentine is the resin of the Scotch fir, Pinus syl-
vestris, and is obtained by making incisions in the bark and wood. Yellow resin
is obtained from this by boiling it down ; and essential oil of turpentine, or spirits
of tarpentine, by distillation with water, the residunm from which operation is
common resin, black resin or colophony. These substances are extensively used
in medicine, by painters in paints and varnishes, and in various processes of the
arts. Tar is obtained by slowly burning splintered pine, both truok and root,
without free access of air, and collecting the liquid in cavities beneath the burning
pile. Pitch is common resin and tar melted together. Lamp.black is made by
burning the impurities of tar and pitch and collecting the soot. The inner bark of
the Scotch fir is, by the natives of some northern regions, collected in spring,
dried and preserved, to be baked on coals, ground, and kneaded into bread.
Hungarian balsam exudes from the branches of the Mugho pine, P. pumilio, and
an essential oil, called Krumholz oil, is distilled therefrom. Carpathian balsam
is distilled from the shoots of the Siberian stone pine, P. Cembra. Strasburg
turpentine is the liquid resin of the silver fir, P. picea, collected from the vesi-
cles in the bark; as is Canada balsam or balsam of Gilead, from those in the
bark of our balsam fir, P. balsamea. Concrete resin exudes from the Norway
spruce; Burgundy pitch is prepared, by boiling, from the resinous juice of the
same tree, flowing from incisions in the bark.
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of other products, several species of pines may be planted or
are found growing naturally with an approach to luxuriance.
They will even take root and flourish among the moving sands
exposed to the sea-breezes, thereby fixing these sands, and re-
deeming to the use of man, tracts otherwise destined to perpet-
ual sterility. '

The root of the pines is generally woody and irregularly ram-
ified, and remarkable for its toughness and durability.* It never
descends to a great depth, but spreads horizontally, to no great
distance, near the surface. It is short and small, in comparison
to the size of the tres, in this respect resembling that of the
palms. In consequence of this peculiarity, most of the pines
are uprooted by high winds, while the deciduous trees are bro-
ken off near the ground. In the winter of 1839—'40, I had an
opportunity of examining the roots of a very large number of
various species of pine which had been uprooted by the vio-
lent gale of the previous November, and I found that, in every
case, they spread to a very inconsiderable distance, just below
the surface of the ground. In old trees, of several species, par-
ticularly the white pine, the swollen roots appear above the
ground to some distance from the trunk. In no instance, except
in the anomalous case of the Southemn cypress,t are suckers
thrown up from the root; and only in the pitch pine have
shoots been observed to spring from the stump.

Most of the plants of this family are trees of an erect, straight,
cylindrical trunk, often of great size and height. In some, as
the hemlock, the yew and the ginkgo tree, the branches have no
regular order, but in most, and especially in the firs and pines,
they are disposed circularly, in imperfect whorls, around the

# 1. C. Richard, Commentatio Botanica de Coniferis et Cycadeis, p. 89, et seq.

 There is a striking peculiarity in the roots of the Cupressus disticha (Taxo-
diam) of our southern states. This tree grows naturally in low grounds subject
t0 annual inundations, in which situation it rises sometimes to the height of 120
feet, with a diameter at base of 25, 30, or even 40 feet. The roots, which run
horizontally at a short depth below the surface, throw up conical, rounded prota-
berances, sometimes 4 or 5 feet high, but usualty much smalier, smooth without
and hollow, looking not unlike mile-posts, and remaining always naked, Thess
may be observed, on a smail scale, about the base of the magnificent cypress in
Bartram’s garden near Philadelphia,

8
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trunk. One of these whorls is formed each year, from the row
of buds which encircle that of the leading shoot, thus furnishing
an easy mode of ascertaining the age of young trees. Where
they grow together in thick woods, as occurs every where in
our primeval forests, the lower whorls of branches speedily
decay, from the absence of light and air, leaving a smooth
trunk, rising with a beautiful shaft and scarcely perceptible
taper, without a branch, to the heightof 60 or even 100 or more
feet. In the same manner grow the spruces and firs, and so the
white pines in Maine still grow. Most of these forests, of the
larger trees, have disappeared from Massachusetts, though a
few are still to be found. In the cedar swamps, the straight
stems are often found so near together, that such swamps can
with great difficulty be penetrated.

The disposition and direction of the branches present striking
differences in the different species, giving them each a peculiar-
ity of aspect by which they can easily be distinguished at a
distance. The regular horizontal stages of the white pine, the
round, tufted masses of the pitch pine, the fan-like branches of
the arbor vite, the formal pyramid of the spruce, the graceful
cone of the fir, the fantastic and irregular raggedness of the red
cedar, the spiry grace of the white cedar, and the softness and
delicate outline of the hemlock, must have struck every ob-
server. When growing naturally in the forest, the branches are
always small; but when a tree stands by itself, the branches
often grow large, and are numerous and permanent; and when
the leading shoot is destroyed, the upper branches, particularly
in the white and pitch pines, attain a great size. The bark of
these trees, while young, is thin, and in most cases smooth.
In the pitch and red pines and in the spruée, it is always rough.
On the fir, it remains always thin and comparatively smooth,
and full of cavities or crypts containing the balsam. In most
of the true pines, it becomes, on old trees, very thick, rugged
and deeply cleft. In the hemlock, and larch, and in some of
the pines, it is charged with tannin.

The wood is disposed in concentric circular layers. The
fibres are parallel and not closely arranged, but have consider-
able strength and elasticity. 'The wood differs physiologically
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from that of other trees, in being made up entirely of woody
fibres, which are hollow tubes marked externally with rows of
microscopic, circular disks. 'The resin is deposited in peculiar
vessels which have received the name of furpentine vessels.
From the great abundance of resin which it contains, the wood
is very combustible and remarkable for its durability. In the
wood of most of the pines the resin does not seem to be depo-
sited, at least in great quantities, during the life of the part.
Old trunks are often found consisting almost entirely of keart-
wood, soft and of a reddish or yellowish color, almost free from
resin throughout. Where a growing branch is broken off, the
remaining portion becomes charged with resin, forming what is
called a pitch-knot, extending sometimes to the heart. The
same thing takes place, through the whole heart of a tree,
when, full of juices, its life is suddenly destroyed ; and it is com-
monly supposed that the heart-wood of the trunk of a pitch pine
increases in weight after it has fallen to the ground.

The leaves of the pines are very various. Most of the species
have persistent leaves, and naturally come under the denomi-
nation of evergreen; but some of them, as the larch and ginkgo
tree, for example, lose their leaves at the approach of winter.
In the yew and some others, they are scattered irregularly; in
some, as the arbor vite, they are opposite; in others, as the
juniper, they are in whorls; and in the true pines, they are in
bundles or fascicles, contained in a sheath formed of an altered
leaf. The bundles in the true pines, and the solitary leaves
in several of the most nearly allied genera, are arranged in
spiral lines, which, to the number of five, six, or more, run
parallel to each other around the tree. The same arrangement
is found in the scales of the cones. The bundles are considered
by the botanist as extremely short, abortive branches, as is often
obvious in the larch. If we examine a pine of the first or second
season, which may be readily done in our pine forests, we find
the leaves single. Afterwards, from the axil of the solitary
leaves, bundles of leaves, or abortive branches make their ap-
pearance, and finally the leaves are protected at base by a
sheath.

The shape of the leaves is singularly various. For the most

’
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part they are linear, needle-like or awl-shaped and stiff, as in
the true pines, in which they vary, in different species, from two
or three to twelve and even eighteen inches in length, in bun-
dles of from two to six in a bundle. In the firs and spruces
they are shorter, and flat or prismatic; still more so in the juni-
per and the yew; and in the cedar and cypress they arereduced
to little more than pointed scales.* All of this family may be
considered as destitute of stipules; the apparent stipules some-
times seen on the shoots from the stump of the pitch pine, being
in reality solitary leaves, with bundles of leaves springing from
their axils. '

The buds exhibit a great variety of structure. Often they
are naked, as in the juniper and arbor vite, the apparent scales
taking, as they expand, the form of true leaves. Sometimes,
as in the several species of pine, they are covered by scales
totally different from leaves. 'They are sometimes, as in the
fir, enveloped by resin; sometimes free from it. They usually,
as in the pines, proceed only from the extremity of the trunk or
branches, and contain the annual addition to the stem, and the
whorl of branches.

With very few exceptions, the pines are moncecious, the male
and female flowers being in different parts of the same plant,
both usually disposed in cones or catkins, but totally unlike in
structure. The male flowers consist of one or more stamens
usually attached, with or without a stalk, to a scale, which,
however, is sometimes wanting. The catkins of the male flow-
ers are far more numerous than the cones of the female flowers.
The yellow pollen, which is very abundant, often falls in such
quantities upon the branches and leaves below, and upon the
neighboring plants, as to cover them; and being as light and
fine as dust, it has been sometimes carried by the wind from a
forest of pines and spread upon the ground at a distance. 'This
affords a probable explanation of the stories which have been told,

* In some of the foreign genera, they are broader and lanceolate, as in podocar-
pus ; whilst in a few, as the agathis and ginkgo, they expand into a resemblance to
the leaves of other dicotyledonous vegetables. In the remote genera callitris and
ephedra, they are so small, scale-like and distant, as to give the plant the appear.
ance of being destitate of leaves.
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and which have been regarded with superstition or incredulity,
of showers of sulphur.*

The female flower has till recently been considered as a pis-
til enclosed by a calyx and accompanied by one or more scales.
Robert Brown has satisfactorily shown that in all plants of this
natural family, there is neither pistil nor stigma, but that what
have been considered such, are merely the extremities of a tube
leading to a naked ovule, which is fertilized by the direct con-
tact of the pollen from the male flower. In several of the gen-
era the female flowers are single, and terminal or axillary. In
most others they are arranged in cones. They are extremely
simple, consisting usually of two scales, one which hardens
and enlarges and forms a part of the surface of the cone, and a
thinner one within it.

'The ovary, with the calyx scale to which it more or less
adheres, becomes the fruit. These have a great variety of
appearance, from the fleshy, berry-like fruit of the yew and juni-
per, to the winged scale of the pine; but, when carefully exam-
ined, in their earlier stages, they are seen to have a strong resem-
blance; the fruit of the yew being formed by an extraordinary
development of the receptacle, which, in most of the other genera,
experiences little change, in the true pines a portion only of
calyx expanding into a membranous wing.

The cones of many of the pines require two or three years to
come to perfection. That of Pinus pinea, the stone pine of
Europe, with edible seeds, requires four. During the first sea-
son the cone attains one-third part of its size; in the second it
reaches its full size but remains green; in the third the scales
usually become dry, change color and open, and the winged
seed escapes and is carried to a distance by the winds.

The seeds of many of the pines are large and eatable. Those
of our forests are small, but they are eagerly eaten by such birds
as have the means of separating them from their cones; such
as the pine cross-bill; and they furnish a portion of the winter's

# Poiret, Botanique, Dictionnaire Méthodique, V.,331. Lambert, describing the
common Scotch fir, says, ¢ The pollen is sometimes in spring carried away by the
wind in such quantities, as to slarm the ignorant with the notion of its raining
brimstone.””—Genxs Pinss, p. 2.
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store to the red squirrel and other small quadrupeds which do not
hybernate. These seeds consist of farinaceous matter impreg-
nated with resin and oil. 'They are thence very nutritious. In
some instances they may be eaten without preparation, as is
the case with those of the stone pine of the South of Europe,
in several countries of which they form a not unimportant arti-
cle of food, and those of the Araucarian pine * of South America.
In other cases the acridity of the oil must be previously removed
by roasting.

The tenacity of life of the seeds is remarkable They will
remain for many years unchanged in the ground, protected by the
coolness and deep shade of the forest above them. But when
the forest is removed and the warmth of the sun admitted, they
immediately vegetate. When the first leaves make their ap-
pearance above the surface, some of them, as those of the true
pine and of others of that section, exhibit several seed-leaves,
showing that their seeds are apparently provided with several
cotyledons. They thus form an exception to the nearly univer-
sal character of the division of plants to which they belong.
Some physiologists consider the exception only apparent, and
regard the cotyledons as two, very deeply lobed.

Insects on the Pines—With the exception of the oaks, the
pines furnish sustenance to a greater number of insects than
any other family of trees. The several parts of the tree, the
leaves, the bark, the shoots, and the trunk, have, each, their
peculiar inhabitants and enemies, terms which in this case are
synonymous.

The leaves of the pines feed the * curiously checkered cater-
pillar of the Sphinz coniferarum ;’ those of the pitch pine,
and, more especially, of the fir, are destroyed by swarms of the

* The Indians make use of the fruit of this tree, the Araucaria imbricata, as a
very nourishing food. They eat it raw as well as boiled and roasted ; with it they
form pastry, and distil from it a spirituous liquor. There are stated times to col-
lect the frunit, which they preserve to make use of as required.—Lambert’s Genus
Pinus, p. 108,

The seeds of the Brazil pine, Araucaria Braziliana, are sold as an article of food
in the streets of Rio de Janeiro.—Id. 111.

-
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false caterpillars of) the Lophyrus abietis.—(Harris’s Report,
pp- 230, 375.)

Several species of weevil, of which two (the Pales weevil,
Curculio pales, and the white pine weevil, Rhynchenus strobi,—
Report, pp. 62—64), are particularly described by Dr. Harris,
dwell, during their larva state, under the bark of the pitch pine,
the white pine, and probably others, and often do immense in-
jury by destroying the alburnum and the inner portion of the
bark. Whole forests of pines are sometimes thus killed by these
apparently insignificant creatures. In addition to this mode of
assault, the weevil which receives its name from the white
pine, does great mischief by piercing, with holes from the inte-
rior of the wood to the bark, the leading shoot of this tree, thus
destroying the shoot and maiming and deforming the tree.
These attacks would soon be fatal to the whole race of white
pines and probably all the others of the genus, were it not for
an ichneumon-fly which deposits its eggs in the larva of the
weevils, and the effectual services of the woodpeckers, who
spend their useful lives in destroying them. The terminal buds
and leading shoots of the pines and firs, are often destroyed by
turpentine moths, an entirely different enemy, associated with
the leaf-rollers.—( Tortrices, ib. p. 350.)

A small brown cylindrical beetle, the boring hylurgus, ( Hylur-
gus terebrans, ib. 72), deposits its eggs in the bark of the pitch
and other pines, the soft inner layers of which the grubs devour,
and, by preventing the formation of new wood and by loosening
the bark, cause the trees to languish and decay. They are
sometimes accompanied by the grub of a smaller bark-beetle,
(the Tomicus ezesus, ib. 74), which leads a similar life, with
similar consequences. Another still smaller beetle of the same
pernicious family and habits, (the Tomicus pini of Mr. Say, ib.
74,) has been found under the bark of the white and pitch pines
and that of the larch. The red cedar has a very small bark-
beetle, (Hylurgus dentatus, the toothed hylurgus, ib. 73). A
still more conspicuous bark-loosener, the ribbed Rhagium, ( RAa-
gium lineatum, ib. 93), which does a work hardly less fatal for
that tree, is found, in the grub state, often in great numbers
under the bark of the pitch pine.
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But the most numerous, if not the most fatal of the enemies
of the pines, are the various kinds of borers which infest the
trunk, on . the wood of which they subsist. Two species of
Urocerus, or horn-tail, neither of them common, (the albicornis
and abdominalis; ib. 391—R2), are found on the pines. They
bore long holes in the trunk. The grubs of the one-colored
Prionus, (Prionus unicolor, ib. 80), a large beetle, are also found
in the same trees. Several beetles of the genus Callidium, live,
while in the grub state, in the trunk of pines and firs or in the
timber of these trees. One of them, ( Callidium bajulus, ib. 83),
which is found in “ fir, spruce and hemlock wood and lumber,”
is supposed to have been introduced from Europe. Of the Bu-
prestian beetles, the larvee of which are wood-borers and eaters,
and several of which are particularly fond of pines, the largest
is the Virginian (Buprestis Virginica, ib. 43), which commits
great ravages by boring in the trunks of the various kinds of
pine trees. A much smaller species, (Buprestis fulvoguttata,
the tawny-spotted, ib. 45), has been taken from the trunk of the
white pine. Young saplings and small limbs of the same spe-
cies of tree, are inhabited by a beetle of nearly the same size
with the last-mentioned, to which has been given by Professsor
Hentz, the name of Dr. Harris’s Buprestis, ( Buprestis Harrisis,
ib. p. 45.)

The soil natural to most of the pines is a sand formed origi-
nally by the crumbling or disintegration of the granitic rocks.
These, in the forms of gneiss, mica slate and granite, are the
prevailing rocks of Massachusetts; large portions of which,
moreover, are overspread by the diluvium of sand formed from
them. A large part of the surface was, therefore, and in many
places still is, covered with forestsof pine. The different species
are adapted to the opposite extremities of moisture and dryness.
The pitch pine flourishes on arid and parched sands; the
white cedar thrives in swamps which are inundated almost
through the year; the white pine prefers a situation moder-
ately dry, but is often found in swamps; the red cedar and larch
are found on rocky hills nearly destitute of soil, and the spruce
and hemlock grow naturally in places inclined to moisture.
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The pines are most readily propagated by seed. In and near
the pine forests, they are sown naturally by the opening of the
cones when mature, and the dispersion of the winged seeds by
the wind. As the seeds of most species are very light, they are
often carried to a considerable distance, and their abundance is
such, that a single tree is sufficient to furnish seed for many
acres. A few pines scattered through a forest of deciduous
trees, fill the ground with seed, in a series of years, so com-
pletely, that when the forest is cut down, it not unfrequently
happens that a pine forest springs up in its place.

If the trees are to be propagated artificially, the seed must be
deposited on or near the surface; it should not be buried be-
neath, or, in case this is absolutely necessary, as when they
are sown in open fields, the covering should not exceed an
eighth of an inch, and should be light and loose. A soil and
surface formed by the decay of the leaves of deciduous trees, is
best, as it is precisely that in which the seed naturally vegetates.
There are now, in every part of Massachusetts, large tracts of
land which are too sterile, or too rough and rocky, to be culti-
vated to advantage, which might be easily sown with the dif-
ferent species of pine adapted to the various soils. The pitch
pine would cover the sands, the red cedar and larch the rocky
hills, the white cedar the swamps, and the hemlock and spruce
and white pine all the regions between. Such tracts are usually
overrun with low bushes, amongst which the seeds might be
cast, and which would afford protection to the young plants
against the winds, and the heat of the sun.

All the pines require to be culitivated in large masses. They
naturally grow thus, and although, when so growing, they seem
to be extremely hardy, they do not thrive when solitary, but
are parched by the sun, and stunted by the cold and wind. In
masses, especially when large enough to cover several acres,
they not only protect each other, but are the best possible nurses
for the tender deciduous trees. For this purpose, they are ex-
tensively employed in all young plantations in England and
France, where the cultivation of forest trees has received the
greatest attention.

The cones, which are mature after one, two, or three seasons,

9
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may be gathered in the winter, as the scales do not usually
open, to allow the seeds to escape, until the spring. Most of
them, when perfectly dry, open spontaneously, and allow the
seeds to be shaken out. In others they must be released by
exposure to the sun or by force, either by cutting open the cone
with a sharp instrument, or by beating, er by crushing in a
bark-mill. Two winged seeds are usually found above each
scale. :

The best time for sowing the seeds is early in spring, as soon
as the frost is out of the ground. If sown in autumn, they are
liable to be devoured by mice and squirrels. If a few trees
are to be provided for ornament or shade, the seeds may be
sown in a prepared seed-bed of pulverized earth, and loosely
covered to the depth of one-eighth or at most one-fourth of an
inch. The bed should be in a sheltered situation, and the surface
should be protected from the action of the wind and sun by
loose branches, straw, or leaves. The soil of the seed-bed should
be loamy or sandy, and, as in the case of the seed-beds of most
other trees, it should be rich; as the thrift of the future tree
depends much upon the vigor of the first shoot. The practice
in France is to sow them in somewhat rich bog earth, or a mix-
ture of this with sand.* The seeds should be sown in rows for
the convenience of keeping the plants free from weeds. They
have been observed to come up in from thirty to fifty days, but,
in some instances, do not make their appearance until the suc-
ceeding spring or even later.t After they have grown two years
in the seed-bed, they may be transplanted to a sheltered and
fertile nursery, where they should remain at least one year
before being removed to the spot where they are to stand.

Such is the course to be pursued when it is an object to have
fine trees in the shortest time. But when poor, thin, rocky
or sandy land is to be clothed with wood, and it is important
to save the time and expense of the several transplantations,
the seeds may be sown where the trees are intended to remain.
They must be sown abundantly, as they are obnoxious to de-

* Le Bon Jardinier, p. 978.
1+ Loudon’s Arboretum, 2132,
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struction by various enemies. On a rocky surface, they may be
cast into the crevices of the rocks, or beneath the thin soil which
covers them. On an open plain, they require protection, which
may be found in various low bushes, such as sweet fern; or if
sown on & waste, sterile land, they must be sown with the seeds
of some quick-growing shrub, or tall grass, which shall protect
them for two or three years. For the first two or three years,
these plants are of slow growth; but after the fifth they grow
very rapidly; and continue, in favorable situations, to make
one or two feet annually, until they have reached twenty or
thirty feet, and, in the case of the taller species, a much greater
height. 'The root, in most species, penetrates at once, in the
first or second year, to the depth of one or two feet, but never
to a much greater depth.

The evergreens are transplanted with less facility and success
than most deciduous trees. 'Those intended for transplantation
are, therefore, in the English nurseries, usually kept in pots,
whereby they are prevented from throwing down a long root.
All the pines are, however, successfully transplanted, if sufficient
care be taken not to injure the roots nor heads, and to have a
pit sufficiently large for all the roots to be fully spread, and
not to set them loo deep. 'The most difficult are the white and
pitch pines. To ensure success, these should be transplanted
in winter; the pits having been formed and the plant to be
moved having been surrounded by a circular trench in the pre-
vious autumn. In this way, the whole of the roots, with the
frozen earth adhering, may be removed in a single ball, and set
at ence in the pit, and surrounded by loose earth kept ready for
the purpose.

The evergreens have been divided * into three sections:—

1. Those whose fruit is a true cone, with numerous imbricate
scales, like the fir and pine;

2. Those with a globular, compound fruit, like the cypress
and arbor vitee ;

3. Those with a solitary fruit, like the yew.

# By L. C. Richard. Annales du Museum, XVI, 296,
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SBECTION FIRST.
THE PINE AND FIR TRIBE. ABIETINXE. Ricmagp.

Of this section there are found growing in Massachusetts, 1.
The White Pine; 2. The Red or Norway Pine; 3. The Pitch
Pine; 4. The Hemlock Spruce; 6. The Black or Douhle
Spruce; 6. The White or Single Spruce; 7. The Balsam Fir;
8. The Double Balsam F'ir or Fraser's Fir; and 9. The Amer-
ican Larch or Hacmatack.

L 1. Tae Pme. Pinus. L.

The true pines are characterized by having their leaves in a
sheath, 2, 3, or 5 together; and by the large size and hardness
of the cones. Forty-two species are described by Loudon as
having been introduced into England. 'They are all evergreen,
generally of large size, and eminently useful and ornamental.
Twenty-four * are natives of North America; of which three
are found in Massachusetts; distinguished by the number of
leaves in a sheath; these are either 5, on the White Pine; 3,
on the Pitch Pine; or 2, on the Red Pine.

I. 1. Sp. 1. Tee Wmre Pve.  Pinus Strobus. L.
Figured in Lanabert’s Pinus; Plate 32.

Michaux ; Sylva, III, Plate 145.
Loudon; Arboretum, VIII, Plate 329.

This tree is easily distinguished by its leaves being in fives,
by its very long cones composed of loosely arranged scales,
and, when young, by the smoothness and delicate light green
color of the bark. Itis known throughout New England by the
name of white pine, which is given it on account of the white-
ness of the wood. In England, it is called the Weymouth Pine.

The white pine is the tallest and most stately tree of our for-
ests. It rises in a single straight column, tapering gradually

* Lambertiana, strobus, monticola, leiophylla, Montezumee, radiata, tuberculata,
muricata, Californiana, Llaveana, patula, teocote, australis, Coulteri, Sabiniana,
ponderosa, serotina, rigida, teedn, resinosa, pungens, mitis, inops, Banksiana.
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often to the height of 100, and sometimes, in the western part of
the State, to that of 130 or 140 feet. In the forest, they are
found with a shaft of a hundred feet, of arrowy straightness,
entirely free from limbs. Formerly they were seen much taller;
for the largest and most valuable timber trees have long since been
cut down. Dr. Dwight informs us,* that they were frequently
250 feet in height and six feet in diameter; and he mentions
one in Lancaster, N. H., which measured 264 feet. Fifty years
ago, several trees growing on rather dry land in Blandford,
measured, after they were felled, more than thirteen rods and
a half—or 223 feet. Many large trees are still found on the
Penobscot and its branches. In the summer of 1841, & mast
‘was made on that river, which measured, after being hewn to
an octagonal shape, 90 feet in length, 36 inches in diameter at
the but, and 28 inches at the top. Many masts are annually
hewn on that river, from 70 to 90 feet in length. There is so
much grandeur in these magnificent columns, that it is surpris-
ing that so few have been left. 'There would be little danger
of their being prostrated by the wind, if left standing when the
forest is cut away about them, as their leafy branches usually
stand out, far above the tops of the trees by which they are
surrounded, and they are.thus accustomed to bear the violence
of the storms. A clump of old white pines stands in perfect
security, near the church in Blandford, on one of the most ex-
posed points of the Green Mountain range. It is not uncom-
mon to see old pines standing, deformed by the loss of the lead-
ing shoot, a loss from which they never recover, unless it occurs
when the tree is quite young. Rarely two or more leaders are
seen going up together.t '

The roots of the white pine, even in the old trees of 70 or 100
feet in height, rarely penetrate more than two or three feet,
taper rapidly, and extend 12 or 15, not often 20 feet on every

# Travels. Vol. I, p. 36.

+ Anold pinein the depth of a forest is often interesting from the variety of veg-
etable life which it exhibits,—covered with lichens; dotted Lecideas and Lecanoras
and Verrncarias closely investing the bark on the lower part of the trunk, star.like
Parmelias spreading over them, green and purple mosses in the crannies, and
tafts of Sticta, Ramalina and Usnea higher up.
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side. In trees of not over 25 or 30 feet, the roots do not penetrate
more than 15 or 18 inches. They are covered with a reddish
or greyish, sulphur-colored bark, broken on the surface into
irregular rectangular scales. The wand-like rootlets, which
are few in number, are very pliant and tough. The roots in
old trees swell and project above the surface, forming natural
buttresses on every side, for the support of the trunk. The bark
on trees less than fifteen inches in diameter is very smooth, of a
reddish bottle-green, covered, in summer, with an ashy or
pearly gloss. On old trunks, it is less rough than that of any
other pine. It is cleft by superficial vertical clefts into long
plates two or three inches wide, which become more rough on
the older trees, but do not scale off. The branches are in whorls
or regular stages of about five at each stage, tending slighdy
upwards when young, but in old trees horizontal. In the for-
ests all but the upper branches decay and disappear, and these,
stretching out over the tops of the other trees, are conspicuous,
and help to distinguish the white pines as far as they can be
seen. The smaller branches are marked with spiral lines of the
cicatrices of the fallen leaves. A single large bud, encircled by
about five smaller ones, terminates each branch. The leaves
are in fives, of a soft bluish green, slender, and from three to
five inches long, arranged spirally in long tufts at the ends of
all the branches, and giving great beauty to the young trees.
On the extremity of the newly opened buds, on the ends of
the uppermost branches, are found the fertile flowers in erect
cones, which, in June, at the time of the maturity of the stami-
nate cone, are 3-10ths of an inch long, and half as broad, on
scaly footstalks, 7-10ths of an inch long. 'These cones are
made up of small, broad, fleshy scales, imbricately arranged in
spirals. Outside the base of each is a thin, membranous, ragged
scale, and within, near the base, two oblique openings, marked
by a slight projection. These lead to cavities containing the
ovule or future seed. There are neither styles nor stigmas,
and the naked ovule is supposed to be fecundated by the
fertilizing pollen coming directly in contact with it. At the
end of one season, the cones are two or three inches long, of a
fresh green, reflexed, on stout footstalks. In the succeeding
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antumn, they are mature, when they are from four to six inches
long.

The male flowers are in brown cones, 3-8ths of an inch long
by 1-8th broad, on short stalks, surrounded by scales, occupy-
ing, to the number of twenty or more, half an inch of the base
of some of the new shoots on the extremities of the lower
branches. The pollen is contained in numerous, anther-like
double sacks, opening on each side from top to bottom.

The geographical range of the white pine is from the Sas-
katchawan, in about 54° north, to Georgia, where it is found
only on the ridges of the Alleghany Mountains; and from Nova
Scotia to the Rocky Mountains; and beyond, from the sources
of the Columbia to Mount Hood. It occurs in every part of
New England; growing in every variety of soil, but flourishing
best in a deep, moist soil of loamy sand.

The white pines receive different names, according to their
mode of growth and the appearance of the wood. When grow-
ing densely in deep and damp old forests, with only a few
branches near the top, the slowly-grown wood is perfectly clear
and soft, destitute of resin, and almost without sap-wood, and
has a yellowish color, like the flesh of the pumpkin. It is then
called pumpkin pine. Standing nearly by itself, or surrounded
by deciduous trees, especially on the boundaries between high
lands and swamps, it grows rapidly, is usually full of knots
and resin, has much sap-wood, and thence receives the name of
sapling pine. Bull sapling resembles the pumpkin pine in all
respects save the color of the wood, which is a clear white.
These names are little used, except in Maine, and by persons
who import wood from that State.

The roots of the white pine are almost incorruptible. In
clearing up new lands, where the trees have been felled or
blown down, the stumps with the roots are often taken up and
used to make a fence by setting the under surface of the roots,
to form the outside, towards the road. Fences so made, exhibit,
after a hundred years, few signs of decay.

The branches, taken from the tree when they are beginning
to die, form somewhat durable stakes; while the trunks of small
trees used in this way decay very rapidly.
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The qualities of the wood'are lightness, softness, and dura-
bility. Its specific gravity, according to Mr. Bull, is .418, being
less than that of any tree except the Lombardy Poplar. It is
wrought with perfect ease, cutting freely in every direction.
When kept dry, or exposed to the air, above the influence of
the ground, it lasts for a great number of years; and is not
split or much shrunk or warped by the sun; but it is subject
to rapid decay when placed near the ground. Its defect is its
want of strength.

'The uses of the wood of the white pine are most important
and numerous. As it forms timber and boards of a greater
size than any other soft-wooded tree, and is lighter and more
free from knots, it is employed, in preference, for masts of
ships, for the large beams, posts and covering of wooden build-
ings, and for the frame-work of houses, barns and bridges, as
well as for clap-boards, and sometimes for shingles. The clear-
ness, softness and beauty of this wood, recommend it for the
panels and frames of doors, for wainscoting, for the frames of
windows, for cornices and mouldings, and for all the uses of
the joiner. As it receives paint perfectly, it is employed for
floors which are to be painted. For such as are exposed to
much wear, as those of kitchens and back entries and stairs,
the woods of the pitch pine and southern pine are preferred,
on account of their superior hardness.

Every thing made of white pine is usually painted. Doors,
panels, and tables of this wood are sometimes only varnished,
so as to exhibit the wood itself. In this state, it gradually takes
a yellowish or light reddish color, and has considerable beauty.
Stained and varnished, it is a beautiful material for wainscoting,
window frames, and the other internal finishing of a house.

It is excellent for the carver in wood, and is used for the figure-
heads of vessels; and, as it takes gilding well, it is preferred for
the frames of looking-glasses and pictures. In all the ways in
which it can be used as fuel, it is of little value, though it burns
freely when dry, and is much used for kindling. '

In consequence of these numerous uses, it is every year be-
coming more scarce. 'The exportation from the growth of this
State has almost ceased, and from New Hampshire and the
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southern parts of Maine it has much diminished, and the lum-
ber has become of inferior quelity. From the Penobscot and
other great rivers in the northern parts of that State, the expor-
tation is still immense; but the lumberers have to go every year
to a greater distance from the great water-courses, and to ascend
smaller streams and more remote lakes. The same thing is
bhappening in New York; and the day is evidently not far
distant, when the inhabitants of New England even, will have
to depend on Canada for this wood, unless measures are taken
to restore the pine forests on those millions of acres which are
suitable for no other use, while they are admirably adapted to
the production of various kinds of pine.

The white pine is a tree of rapid growth. Where it has been
cultivated, in England and France, it has been found to increase
in height at the rate of from fifteen inches to three feet, each
year, for fifty or sixty years. A tree near Paris, thirty years
planted, is eighty feet high, with a diameter of three feet. By
observing the annual stages of limbs, it may be seen, that in
many parts of this State, it grows in height three or four feet a
year, and sometimes more. In Dalton, I measured an old white
pine, which was more than 100 feet high, and found its circum-
ference at the ground twelve feet eight inches, and at three feet,
ten feet nine inches. '

In 1809 or ’10 a belt of pines and other trees was planted on
two sides of the Botanic Garden in Cambridge, to protect it
from the northwest winds. In the winter of 1841 and ’2, when
they had been growing thirty-one years, many of them were
carefully measured by myself, with the assistance of the skilful
and intelligent gardener, Mr. Carter. Ten of the white pines
exhibited an average of twenty inches diameter at the ground,
showing an. annual growth of nearly two-thirds of an inch in
diameter. The two largest measured five feet seven inches in
circumference at the ground, and four feet eight inches at the
height of three feet. The average diameter at three feet was
sixteen inches and one-half, and at five feet, more than fifteen
and one-half inches. Rev.J. L. Russell gives me an accountof a
white pine which grew in a rocky swamp in Hingham, which,
at the age of thirty-two years, gave seven feet circumference

10
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at the but, and a height from root to top of sixty-two feet six
inches, having thus grown almost an inch in diameter and two
feet in height annually.

L 1. 8p.2. Tue Prrce P Pinus rigida. L.
Figured in Lambert’s Pinus, Plate 16.
Michaux ; Sylva, ITI, plate 148.
Loudon ; Arboretam, VIII, beautifally, plate 396.

This tree is distinguished by its leaves being in threes, by the
rigidity and sharpness of the scales of its cones, by the rough-
ness of its bark, and by the denseness of the brushes of its stiff,
crowded leaves. It has not great beauty, but it produces an
agreeable contrast, by the deep green of its foliage, with the
lighter colors of the deciduous trees; and there is an irregularity
about it, which often gives a single tree a picturesque appear-
ance when seen at a distance. It is free from the stiffness of
most of the other pines, and a hill clothed with it is a desirable
addition to a prospect.

The pitch pine is commonly forty or fifty feet high, and one
or two feet in diameter at base. In the most favorable situa-
tions in which it occurs, which are sands mixed with loam, and
plentifully supplied with moisture, it sometimes attains the
height of seventy or eighty feet, and even more, with a diame-
ter of nearly three feet. Such trees are now very rare. About
the ponds in Plymouth, where these pines rise considerably
above the uniform growth of oaks, they must be seventy feet
high, and I found the average size of several of the largest to be
five feet and seven inches in circumference, at three feet from the
ground. In other parts of the lower counties, I have found the
largest sometimes over six feet. In a single instance, the cir-
cumference was six feet seven inches. * .

On the hills in the southwestern corner of the State, they are

#* One which I measured in Lyman, York County, Maine, was eight feet six
inches in circumference at the ground, seven feet six inches at three and one-hall
feet above, and, by the estimation of a friend who was experienced in trees,
ninety feet high. Several measured in Chester, N. H., were over seven feet in
girth at the ground, and one was seven feet at three feet from the surface, and
eighty feet high.
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still found growing to the height of one hundred feet; and men
are living in Massachusetts and Maine, who remember that it
was not uncommon to find them of more than a hundred feet in
height and four or five feet in diameter.

Almost every where, however, the pitch pines form low
woods, occupying, together with thel ittle gray birch, tracts of
sterile lJand where few other trees would thrive. The edges and
openings among these trees are tenanted by the low, tender
blueberry, whose abundant fruit invites, at the season of its ma-
turity, immense flocks of wild pigeons. But at other seasons,
nothing can be stiller and more solemn than these forests. The
hermit thrush loves to sit in the top of a pine and charm the
woods with his solitary sweet notes, and when he is silent, a
person sitting on the fragrant decaying leaves or soft moss, at
its foot, may listen to the wind singing in its branches. The
* going of the wind”’ among the leaves of the pine, is a peculiar
sound. One accustomed to the woods easily distinguishes it
from every other sound ; and it is not difficult to believe that a
practised ear might distinguish every particular tree, without
the aid of sight, by the noise of the wind in its foliage.

The root of the pitch pine penetrates almost at once to the
depth of one or two feet, and hence the difficulty of transplant-
ing the young trees. But the roots of those forty or sixty feet
high, which have been prostrated by the wind, are seldom
found more than two feet below the surface. The horizontal
ones are short, and are covered with a rough bark which comes
off in flakes. .

The trunk in dense woods is erect; in more open situations,
it is often tortuous or angled. In the former case, where the
limbs have perished at an early stage of  the tree’s growth, and
its increase has depended upon a few branches near the top,
the trunk is entirely without branches to a great height, and
the wood is clear, and soft, free from knots, and almost free
from resin, and, from the slow growth, the bark is less rough
than usual. Such trees are called yellow pines, and are sup-
posed by lumber-men to be of a different species.

The bark of the trunk is excessively rough, deeply cleft, and
very dark colored, whence the tree is sometimes called black
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pine. The young branches seem to have no true bark, but to
be covered by the decurrent foot of the shrivelled leaf, from
which grows the sheath of the bundles of leaves. The surface of
every part of the tree is thus more rough than that of any other
tree of the forest. But it is less liable to be covered by lichens.*

The branches are in imperfect whorls of three or more. So
many of the branches perish, that this circumstance is often not
visible in a solitary tree, but, to one examining & large number,
it is immediately obvious. They usually tend upwards irreg-
ularly at a considerable angle, forming large deep masses of
foliage, and never, except in very old trees, have the horizontal
growth common to most other pines. As the trees usually grow
at some distance apart, on extremely poor soil, they are almost
uniformly much branched, and the branches are irregular, and
larger than in other trees of this family. The leaves are in
threes, with a calious point, flattish, rounded on the external
side and angled within, and from two to five or six inches long;
arranged in spirals and forming a stiff brush at the ends of the
branches. The buds, which are long and slender, are covered
with resin; they are found only at the extremities, where a
single large bud is encircled by three or more smaller ones.

The sterile flowers are in catkins, half an inch or more long,
in a few spirals around the base of the recent shoot, where they
take the place of bundles of leaves. The anthers have two
cells, from which is discharged a great quantity of sulphur-
colored pollen. The fertile flowers are in cones, which are
either solitary or two or more together, near the extremity of
the new shoot. At the period of flowering, in May or June,
they are one-third of an inch long, on a stout footstalk covered
with thin reddish scales. At this period both male and female
flowers have great beauty. At the end of one season, the cones
are not apparently changed in size. At the end of the second,
they are sometimes fully, sometimes half grown. When ma-
ture, which is usually at the end of the second autumn, although
sometimes not till the third, they are of a conical shape, from

# A few Usneas and large Stictas, and oceasionally the more vigorous Parmelias,
find place on the bark.
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two to three inches long, and each scale terminated in a short,
acute, stiff spine. Michanx observed that, on solitary stocks
exposed to the winds, the cones are constantly found in groups
of four, five or more, and that they then remain closed for sev-
eral years.

The pitch pine is found from the Penobscot River in Maine
to the mountains of Carolina. On its northern borders it at-
tains a height of only twelve or fiftéen feet; on its southern,. it is
a large tree. 'The wood of the pitch pine is hard and firm, and
remarkable, except in the variety above-mentioned, for the
quantity of resin it contains. This is much more abundant in
the branches than in the trunk, whence the boards and other
lumber of this wood are usually full of pitch knots. When a
tree stands some time after its vigorous growth has ceased, the
whole heart-wood, and even the whole wood, is filled with resin,
and converted into what is called pitch wood. -This is so incor-
ruptible, that it is often dug up entire in old pine woods, where
it has been exposed for scores of years to alternations of moisture
and dryness. The proportion of sap-wood to heart-wood varies
in different situations. 'In a tree of fifty years’ growth, the ex-
terior twenty-five circles may be sometimes found of sap-wood.

The pitch pine is of far more value than it has usually been
considered. The variety called yellow pine* is an excellent
substitute for white pine for any purpose to which the latter
may be applied. In Plymouth County, vessels have been made,
in many instances, for a considerable time past, almost en-
tirely of pitch pine. For the upper floor, for the lower deck,
and for the beams, the best oak only is superior. Its principal
defect, as a material for ship-building, is the comparatively
insecure hold it gives to spikes; making it necessary to substi-
tute, at certain points, pieces of oak timber. It is an excellent
material for floors, not yielding to the Southemn pine in dura-
bility and surpassing it in beauty. For water-wheels, it is
preferred on account of its durability when exposed to alterna-

* This name is also applied to the Southern yellow pine, Pinus australis, and some-
times to the Norway or red pine, Pinus resinosa, with which there is no danger that
any variety of pitch pine should be confounded by a botanist,
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tions of wet and dry. For the same reason, it is selected for
pumps, particularly ships’ pumps, and also for aqueduct pipes,
for which purposes pieces are chosen with little heart-wood. It
is also an excellent material for the sills of houses and barns,
and for the sleepers of rail-roads and the stringers of bridges,
and for the frame of mills, and other structures in damp situa-
tions, It has also been made into staves for nail-casks. It is
preferred to any other wood in the Northern States as fuel for
steam-engines, and vast quantities of it are also consumed for
the supply of families. Formerly, tar and lampblack were
obtained from it. Now, from its increased value and scarcity,
this use is rarely made of it

As the pitch pine grows commonly on the most barren sands,
its growth is not rapid. On sandy plains, too poor for profit-
able cultivation, and where only a single scanty crop of winter
rye could be raised, far too small to repay the labor employed
in its cultivation, I have observed the pitch pines gradually
encroaching on the deserted fields, and making an average of
twelve or fifteen feet in height in ten years. From the ex-
amination of hundreds of trees which have been felled and split,
on the same kind of land, and which were generally sixty or
seventy years old, it appeared, that for the first sixteen to
twenty-five years, the trees had increased in diameter at the
rate of from two-ninths to two-fifths of an inch a year. After
the twenty-fifth, the circles of growth were uniformly narrower,
there being rarely so few as ten to an inch, and often twelve or
thirteen. It would thus appear, that on the very poorest land,
this tree, when self-planted, increases at the rate of an inch in
diameter in three or four years, for the first twenty-five years,
and after that at the rate of one in five or six. In between fifty
and sixty years, then, worthless barren sands may be covered
with pines of a foot in diameter and forty or fifty feet high.

My friend, the Rev. J. L. Russell, lately of Chelmsford, has
given me some very valuable facts upon this point. He says,
in a letter dated December, 1839, “ T'wenty years ago, in sow-
ing a sandy plain with rye, it was necessary to tear up a great
many young pitch pines. This was near the middle of May.
The young trees, averaging three feet in height, were thrown



L 1L THE PITCH PINE. 71

into a cart and carried to an abandoned tract of ground, com-
pletely inundated with drift sand, and capeble of producing
merely the most useless weeds. With great haste the trees
were planted in this desert, amid the merriment and derision
of all who witnessed what was considered so fruitless an under-
taking. But the experiment was perfeotly successful, and in
four straight lines stand at this moment ninety-seven pines, of
which number one, and the finest, is a white pine, all the rest
being pitch pines. They have attained the height of twenty or
more feet, and the measures of the circumference of several
are appended, as follows :-—the white pine, two feet two inches;
pitch pine, two feet four inches; two feet six inches; two feet
six and one-half inches; two feet nine inches; two feet ten
inches. 'The average circumference may be estimated at one
foot nine inches. Several young trees are springing up beneath
this little artificial forest, and the original plantation, beginning
to produce seed, will soon cause a perceptible difference in the
nature of the plain.”’

These plants were probably four or five years old when trans-
planted. We thus find them of a diameter of from seven to
ten or eleven inches,or an average of seven for all, in about
twenty-five years. Mr. Russell recommends *to transplant
when the new shoot or growth is about half an inch in length.”

Young trees in every stage of growth may be found along the
borders of pine woods, particularly on the edges of ponds and
the sandy banks of streams. In the first year, they rarely ex-
ceed three or four inches in height; in the second, they some-
what more than double their growth, but still look very slender
and delicate; in the third year, they begin to assume some ap-
pearance of vigor, and often reach the height of eighteen inches
or two feet. For the first two or three years the leaves are
single; afterwards they appear in bundles from the axil of the
single leaves. After the third year, the growth in favorable
situations is rapid, sometimes at the rate of two or three feet a
year. The best age for transplanting is two or three years.

The pitch pine has the great advantage of not being injuri-
ously, at least not fatally, affected by salt water. Michaux
observed it growing where the ground was overflowed by the
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spring tides; and in many parts of this State it is found nearer
to the sea than any other pine. It is thus adapted, in every
respect, to be planted on the extensive sands on Cape Cod, Nan-
tucket, and in some other parts, which are now not only utterly
barren and unproductive, but, by being blown about by the
winds, are. a serious inconvenience to the habitations of man,
and threaten to overwhelm the cultivated spots in their vicinity.
On the western coasts of the continent of Europe, particularly
in Holland, and in Gascony in France, are similar and more
extensive wastes of drifting sand, called dunes or downs, which,
from time immemorial, had been barren. These were tossed
about by the winds, like the waves of the sea, the whole aspect
of the desert being sometimes changed by a storm, valleys tak-
ing the place of hills, and hills of valleys. Fields, villages and
even forests, had been overwhelmed by it, and it threatened to
extend itself continually inland. ¢ To obviate this evil,”’ says
Decandolle,* from whom I borrow the account, ‘‘the Dutch had
for a long time been in the habit of sowing these downs with
beach grass, (Arundo arenaria, L.), that its long matting roots
might fix the sand. * But if this takes from the sand its power
of injuring, it leaves it wholly useless. On seeing the downs of
Holland, I was struck with this defect, and pointed out the
advantages of planting trees there. I was not then aware that
the engineer Bremontier had, as early as 1789, made trial of
this very expedient on the downs of Gascony. Its success has
since been made public, and I have myself had the pleasure
of witnessing it, which I did with unaffected admiration. The
process of Bremontier is remarkable for its simplicity. He
sows, in the loosest and dryest sand, the seeds of broom,
(Genista scoparia,) with those of the maritime pine,t (Pinus
maritima) ; and covers the surface sown, with branches taken
from the nearest pine forest. 'The object of the branches is to
arrest the sand for a time, and keep it from blowing away.
The plants of the broom spring up first, and by their rapid
growth, serve to retain the sand in its place and to shelter the

* Physiologie Végétale, p. 1236, Vol. III.
t This is a variety of the cluster pine, (Pinxs pinaster.)



L 1 THE PITCH PINE. 73

young pines. These continue to grow for seven or eight years
under the shelter of the broom, the leaves of which annually
mingle with the soil and fertilize it. After this period, the pines
over-top the broom and often kill it by their shade. At the age
of ten or twelve years, they begin to thin the forest, to make tar,
and to get branches for continuing the process of sowing. In
about twenty years, they begin to cut down the trees to extract
the resin. These forests, sitnated on the downs along the sea,
protect, from the continual action of the west wind, the whole
space situated behind them, and thus, at the same time that
they themselves furnish an important product, they secure those
of the rest of the country.”

He ends the account by saying, that he has herborized for a
whole day in the forests sown by Bremontier on sand com-
pletely arid, and on which, before him, scarce a trace of vege-
tation could be seen.

By pursuing, on the waste sands in many parts of this State,
the course which has been so successful in France, forests for
fuel and tar and lampblack, and perhaps for ship timber, may
be formed on land which is now not only utterly valueless but
in many places inconvenient and dangerous. ‘I'he plant to be
selected to protect the young pine may be the sweet fern,
(Comptonia), or perhaps the very broom which has been used
in France, as its seed could be easily imported, and there can
* be no doubt that it would grow on this side of the Atlantic as
well as on the other.

Another use to be made of the pitch pine, is one to which the
Scotch pine, which it much resembles, is put in England, that
of serving as nurse to tender deciduous trees.

There is a circumstance about the pitch pine which I have
never observed in any other tree of this family, and believe to be
peculiar. Its stump throws up sprouts the spring after the stem
has been felled. These continue to flourish, with apparent
vigor, for several years, but I have never seen them attain any
considerable height. The fallen trunk itself throws out sprouts
in the succeeding summer; and the bundles of leaves of both
are remarkable for issuing from the axil of a single leaf, in the
same manner as is observed in the young plant.

11
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I 1. Sp. 3. Tee Rep or Norway PiNe. P. resinosa. Aiton.

Figured in Lambert’s Pinus, Plate 13.
Michaux ; Sylva, III, Plate 134.

The Red or Norway pine has an erect trunk, taller and more
slender than that of the pitch pine, which it most nearly resem-
bles. The bark, which is much less rough, is in rather broad
scales of a reddish color. 'The long leaves are in twos, and the
cones are free from the bristling, rigid, sharp points, which dis-
tinguish those of the pitch pine. It may also be distinguished
at a distance by the greater size and length of the terminal
brushes of leaves.

This tree is known in New England by the name of the Nor-
way pine, although it is entirely different from the tree so
called in Europe, which is a kind of spruce. On this account
Michaux * proposes to call it the Red pine, which name, he
says, is given it by the English settlers in Canada. According
to the elder Michaux, it is found from 48° north, as far south as
Wilkesbarre, in Pennsylvania. Mr. Douglas found it in north-
west America, along with Lambert’s pine. It is nowhere
abundant in Massachusetts, but is found, as is usually the case
elsewhere, in little detached clumps, in various parts of the
State. A grove of about twenty trees, in the edge of Newton,
on a cross road leading from Brookline to the Lower Falls, is
the only instance in which it occurs in the immediate neigh-
borhood of Boston. It is also found, as I am told by Rev. Mr.
Russell, forming a small wood in the town of Chelmsford.

In Maine and New Hampshire, where it is often seen ming-
ling with the forests of white or of pitch pine, it is remarkable
for its tall trunk sometimes eighty feet in height, free from
branches, and of nearly a uniform size for forty or fifty feet or
more, and its smooth reddish bark.

The branches are in distinct whorls, more regular than those

of the pitch pine, horizontal or inclining first downwards and
curving slightly upwards towards the extremities. The branch-
lets are stout and covered with a thick false bark, formed of

* Sylvs, I1I, 112,
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the foot of the scales from which issue the bundles of leaves,
running down along the stem.

The leaves are in twos, of a semi-cylindrical shape, six or
eight inches long, enclosed at base in very long membranous
sheaths, arranged in close spiral lines, and forming large con-
spicuous tufts or brushes at the end of the branchlets. These .
showy tufts, which are of a dark green, upon a stem of a hand-
some shape and of vigorous growth, render the young tree a
beautiful object.

The sterile or male catkins are at the base, rarely near the
end, of the recent shoots, usually on the lower limbs, occupying
the place of the leaves for one or two inches, and, like them,
rising from the axil of a membranaceous scale. Each cone is
three-fourths of an inch long and one-fifth broad.

The fertile cones are single or two to four together, around
the new bud, at the extremity of the smaller branches on all
parts of the tree. At the end of a year, the cones are two
inches or more long, egg-shaped, taperirg, set with green scales
with a brown tip. They become mature in the course of the
second season, and may be gathered for seed in the succeeding
fall or winter.

The Norway pine grows as rapidly as the pitch pine, and
usually to a greater height, and with a clearer stem, so as to
form somewhat longer timber. A few years ago, it was not
uncommon to find pine trees of this kind in the southern part
of Maine exceeding one hundred feet in height and four feet in
djameter. 'The wood is strong and somewhat durable, and
much like that of pitch pine; but it is freer from resin, and
softer, having qualities intermediate between it and that of
white pine. It was formerly employed, like that of the pitch
pine, for the decks of vessels, and sometimes for pumps and for
masts; but it is found to be so much inferior in durability, that
its use is almost entirely discontinued.
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There are several pines, natives of Europe, which might be
introduced with advantage into this country. The most valu-
able of these is the Scotch pine, (Pinus sylvestris,) or Scotch
fir, as it is usuvally called, the only one of the genus which
grows naturally in the British Islands. It also grows through-
out the north of Europe, and it is from this pine, that the masts
and other most valuable timber of Norway and the shores of
the Baltic are obtained. The English ship-builders esteem the
wood as superior to that of any of the American pines. 'This
tree grows with as great freedom and luxuriance here as any.
of our native trees. Several stocks are to be seen at the Botanic
Garden in Cambridge, where they have kept pace with the white
pine, the pitch pine, and the hemlock. The Scotch fir has a
striking resemblance to the pitch pine. It is a more beautiful
tree, and differs in having its leaves, like those of the Norway
pine, in twos. '

Another is the cluster pine, (P. pinaster,) a native of the
south of Kurope, much cultivated in England as an ornamental
tree. Ii i4a variety of this tree which has been employed so
successfully in France to cover and fix and tum to advantage
the tracts of moving and barren sands on the coast.

‘Several pines, natives of the western coast of this continent,
would probably be propagated without difficulty and be found
of value for their wood. Such are the heavy pine (P. ponde-
rosa), from the Northwest Coast, remarkable for the great
weight of its wood; Sabine’s pine (P. Sabiniana), from the
mountains of California; and particularly the gigantic pine
(P. Lambertiana), from the northwest country, in latitude 43°.
'This is nearly allied to the white pine.
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I. 2. Tue Srruce. Abiss. Jussieu.

The hemlock and the spruce belong to a genus distinguished
from the pines in their general appearance, and by the follow-
ing particular differences: their leaves are solitary and very
short; the male flowers are in solitary aments; the cones are
pendulous, or dependent; the scales of the cones are thin at
their edge; the fruit comes to maturity in a single year. They
are evergreen, resinous trees, of an erect, pyramidal shape,
natives of Europe, Asia and America.

Three species are found in Massachusetts:—

1. The Hemlock has small, pointed, pendulous, terminal
cones, and thin, flat leaves;

2. The Black Spruce has dependent, egg-shaped cones, with
scales waved and jagged at the edge;

3. The White Spruce has cones longer, also dependent, and
spindle-shaped, with scales smooth and entire at the edge.

Both have four-angled, awl-shaped leaves.

I. 2. Sp.1. Tee Hemrock. Abies Canadensis. Michaux.
Figured in Lambert’s Pinus ; Plate 45.
Michanx ; Sylva ITI, 149, and beautifully in
Loudon ; VIII, Plate 335, a, b. )

The hemlock spruce, or hemlock, as, throughout New Eng-
land, it is almost universally called, is the most beautiful tree
of the family. It is distinguished from all the other pines by the
softness and delicacy of its tufted foliage; from the spruce by
its slender tapering branchlets, and the smoothness of its limbs;
and from the balsam fir by its small terminal cones, by the
irregularity of its branches, and the gracefulness of its whole
appearance.

The young trees, by their numerous irregular branches,
clothed with foliage of a delicate green, form a rich mass of
verdure; and when, in the beginning of summer, each twig is
terminated with a tuft of yellowish-green recent leaves, sur-
mounting the darker green of the former year, the effect, as an
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object of beauty, is equalled by very few flowering shrubs, and
far surpasses that produced by any other tree.

In the forest, it rises with a uniform shaft sixty or eighty
feet, with its diameter but slightly diminished until near the
top, when it tapers very rapidly and forms a head round and
full of branches. Below, it is set with stiff, broken, dead limbs,
projecting at right angles to the trunk. The rapid tapering of
the extremity of the stem, may be noticed at every period of its
growth, and forms a striking peculiarity in the appearance of
the tree.

The trunk of the hemlock is covered with a reddish bark,
somewhat roughened by long shallow furrows, when it is old,
but less so than on many other trees. 'The branches and
small twigs have a smooth, light gray bark. The branchlets
are very small, light and slender, and are set irregularly on
the horizontal sides of the small branches, forming with them
a flat surface. 'This arrangement renders them singularly
well adapted to the making of brooms, a use of the hemlock °
familiar to housewives in the country towns throughout New
England. In the disposition of the limbs, there is no approach
to the regular stages of whorls, characteristic of the other pines,
but they are scattéred without order along the trunk, and being
rather small, and horizontal, with an easy sweep upward, ren-
der a hemlock of forty or fifty feet, which has stood alone, the
most graceful of the evergreens. The leaves are very small
and flat, entire or with a few minute teeth towards the end,
green above, and shining with rows of silvery dots beneath.
They are on very small, thread-like footstalks, arranged in
spirals around the branch, but disposing themselves, by the
bending of the footstalks, in two rows on the sides.

The sterile flowers are on small aments at or near the end of
the smaller branches. Each ament has at its base a few mem-
branaceous brown scales, and, at a little distance above them,
an oblong head, one-tenth of an inch long, formed of from ten
to twenty heart-shaped, hollow scales, beneath each of which
are two cells full of the fertilizing dust.

The fertile aments are on the ends of the outer branchlets.
They are egg-shaped, one-fourth of an inch long, and imbri-
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cated with green, fleshy scales, within each of which are two
raised points, making an opening downwards to a cavity con-
taining the rudiments of the future seed. Without, is a small,
jagged, thin scale.

The cones are elliptical and pointed, of a light brown color,
three-quarters of an inch long, and three-eighths broad, set upon
the extremities of the smallest branches, and pendent on a short
footstalk larger than the branchlet, of which it is the end.
They consist of about twenty-five to thirty-five entire scales,
rounded at the edge, the central ones protecting each two small
seeds, which are furnished with wings in size and shape not
unlike those of & common fly. The cones are mature in the
autumn, and shed their seeds then and during the winter.

The hemlock is said by Pursh to extend to the most northern
regions in Canada, and was found by Mr. Menzies in North-
west America; it is found in every part of this State, on almost
every variety of soil. It flourishes in the ruins of granitic rocks,
on the sides of hills exposed to the violence of the storms. As
it bears pruning to almost any degree, without suffering injury,
it is well suited to form screens for the protection of more ten-
der trees and plants, or for concealing disagreeable objects.
By being planted in double or triple rows, it may, in a few
years, be made to assume the appearance of an impenetrable,
evergreen wall,—really impenetrable to the wind and to domes-
tic animals. A hedge of this kind, seven or eight feet high, on
a bleak, barren plain exposed to the northwest winds, gave
Dr. Greene of Mansfield a warm, sunny, sheltered spot for the
cultivation of delicate annual plants. When I saw it, the an-
nuals, several of which were rare exotics, were beautiful, but
the hemlock screen was much more so.

The hemlock is at first of slow growth, and the delicate
drooping plant looks, for two or three years, as if the sun or the
wind would inevitably destroy it. Unprotected and single, it
should never be exposed to their influence. In three or four
years it lifts up its head, and at last grows, in favorable situa-~
tions, with great rapidity. Several trees at the Botanic Garden,
which, in 1841, had been thirty-one years planted, showed, on
careful measurement, an average growth of fourteen inches
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in diameter at the ground, that is, somewhat less than half
an inch a year. The largest of these measured five feet and
three inches, the smallest, two feet and nine inches in circum-
-ference.

The timber of the hemlock is wanting in strength, in conse-
quence of having the circles of growth separated at intervals,
or, to use the language of the dealers in timber, being ¢ shaky.”
This defect Michaux * supposes to be produced by the winds,
acting with great force upon a broad compact summit rising
above the heads of the surrounding trees. Its firmness is great,
and it is very durable when not exposed to the atmosphere, but
as it has little resin, it ill bears the alternations of moisture and
dryness. It is therefore employed, together with spruce, in
every part of New England, as a substitute for white pine,
where the latter has grown scarce, for the frames of all kinds

-+ of buildings which are to be covered, for the board covering of

weoden houses which are to be clap-boarded, and particularly,
on account of its hardness, for the threshing floors of barns. It
is preferred to other woods for the material of lathes, and for
any purpose where stiffness is wanted without the property of
yielding, or elasticity. It is much used in the large Atlantic
cities, as a substitute for stone in the pavement of streets, for
which purpose it is sawn into hexagonal blocks of eight inches
in thickness, and eight, ten, or eighteen inches in breadth.

For fuel, it has not great value, as it bums with a great
crackling and snapping. It is, however, used in close stoves.
Many cords of the bark are annually consumed as fuel. But the
most important use to which this bark is applied, and for which
it is imported from Maine is, as a substitute for oak bark in the
preparation of leather. It contains a great quantity of tannin,
combined with a coloring matter which gives a red color to the
leather, apt to be communicated to articles kept long in contact
with it. On which account, this bark is not commonly used for
the best kinds of leather, by itself, but mixed with oak bark;
and the compound is said to be superior to either alone.

* Sylvs, III, 188.
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Sp. 2. Tuz Brack or DousLe Spruce. Abies nigra. Michaux.

Figured in Lambert’s Pinus ; Plate 37.
Michaux ; Sylva, I1I, Plate 147."

The two species of spruce, the black and the white, or, as
they are more commonly called, the double and the single, are
distinguished from the fir and the hemlock, in every stage of
growth, by the roughness of the bark on their branches, pro-
duced by little ridges, running down from the base of each leaf,
and by the disposition of the leaves, which are arranged in spi-
rals equally on every side of the young shoots. The double is
‘distinguished from the single spruce, by the darker color of the
foliage, whence its name of black spruce, by the greater thick-
ness, in proportion to the length, of the cones, and by the loose-
ness of the scales, which are jagged or toothed on the edge.

The trunk of the double spruce is perfectly straight and reg-
ularly tapering from the ground to the top. The bark is smooth,
covered with thin, narrow scales, which on old trunks become
roundish. . On the smaller branches and upper part of the
trunk, these scales are downward continuations of the leaves,
and often come off with them. They are grayish in the mid-
dle, edged with brown.

The branches are in whorls of four or more, but, except on
small trees, the whorls are not very distinct, in consequence of
the premature decay of two or more of the branches, and of the
fact that between the whorls are occasionally scattered single
limbs. When a tree stands by itself, in a sheltered situation
favorable to its growth, the stages or whorls are regularly dis-
posed, and, diminishing gradually in length from the ground to
the top, form a conical head of strikingly regular and symmet-
rical proportions. To the unpractised eye, this mathematical
exactness of shape is beautiful, and the spruce is a favorite
tree and is often placed in the near vicinity of houses. But to
one studious of variety and picturesque effect, the regular cone
becomes stiff and monotonous, and the unvarying dark green
of the foliage has a sombre and melancholy aspect.

The recent shoots are pretty large, covered with a light

12
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brown surface. The leaves are dark green, two or three fifths
of an inch long, and obtusely four-sided, with rows of minute
silvery, resinous dots in the grooves, above and below; they end
in an abrupt point, and are supported by a minute brown foot-
stalk, which runs down along the bark of the stem. They are
very closely arranged in spiral lines,* and continue on the tree
until, by the growth of the branch, they are one-fourth or one-
half an inch asunder, their footstalks dividing the surface into
irregular, lozenge-shaped spaces, gradually roughening, until,
when the stem or branch is a few inches in dmmeter, it is cov-
ered with small, loose, thin scales.

The male flowers are in catkins, situated at the base or to-
wards the end of the branchlets near the terminal buds. They
are half an inch to an inch long, and are’ formed of a central
axis or rachis, from which branch stamens on short footstalks,
opening on two sides, and ending in a violet or purple, shield-
like, lobed or nearly round disk.

The fertile flowers are in ovoid, erect catkins made up of
scales which are of a pale purple, bordered with rose color.
They open in May.

The mature cones are egg-shaped, pointing downwards, an
inch or more in length, with obovate scales, not closely set,
waved, notched or toothed, and sometimes divided on the edge.
They are of a fine dark brown or purple, until mature, when
they become pale brown. They ripen in November, but do
not open until the following spring. The buds are short, leafy
branches, surrounded by delicate, membranaceous scales.

The roots penetrate just below the surface and then run hori-
zontally in curved lines to eight or ten feet distance. They are
covered with a dark red bark, which is scaly on the smaller
roots.

There is a superior variety of the double spruce with red
wood, often considered a distinct species, and called red spruce.
The color is doubtless owing to some peculiarity produced by
soil or exposure, as was confidently stated by Michaux.

# These are eight, if counted one way, and eleven, if counted another; the
leaves and scales of all the pines being so disposed as to form spirals in two di-
rections.
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The tree improves in size, height and vigor, with the latitude,
for some degrees northward of this State. It is probably most
perfect in the northern part of Maine or a little further north.
It is found in Newfoundland, Nova Scotia, and throughout
Canada, to latitude 65°, where it terminates with the paper
birch. .

Seven spruce trees of thirty-one years’ growth, in the Botanic
Garden, gave an average of thirty inches in circumference, or
one-third of an inch annual growth in diameter.

It rarely grows to a large size. I measured a spruce in
Becket, which had a circumference of five feet six inches near
the ground, and diminished almost imperceptibly.

The valuable properties of the wood of double spruce, are
strength, lightness, elasticity and durability. As combining
these in a higher degree than any other wood applicable to the
purpose, it is used for the smaller spars of ships, for all, indeed,
except the masts and bowsprits, in preference to any other, ex-
cept the white or single spruce, and in toughness it is superior
to that It is also sometimes used, in place of oak, or mingled
with it, in the upper part of the hull, and is found to outlast
the oak, and to possess thé requisite tenacity. A builder in
New Bedford informed me that a ship over thirty years old
had had, during the whole time, a mizzen-mast of spruce, which,
when taken out, exhibited no marks of decay. Knees, also, of
great durability, are made of the lower part of the trunk and a
principal root of the spruce. It is much used for making lad-
ders, and extensively employed in building, being suitable for
the smaller timbers in the frame, and for shingles. For these

purposes, much spruce timber is brought to Boston from the
lower part of Maine, particularly of the variety called red, and
in pieces seventy or eighty feet long.

Great quantities of spruce beer are annually made from the
recent shoots of the double spruce.*

# This beer is said to be made by boiling the fresh branches of spruce until the
bark is loosened, mixing with the decoction roasted oats or barley and toasted
bread or biscuits, sweetening with brown sugar or molasses, and causing the liquor
to ferment, by means of yeast,
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Sp. 3. Tue SiveLE or WmiTe SPruck. Abies alba. Michaux.

Figured in Lambert’s Pinus ; Plate 37.
Michaux ; Sylva, III, Plate 148.

This is a more slender and tapering tree of the swamps,
marked by the light color of the bark and lighter green of the
leaves. It rarely rises to the height of forty or fifty feet. It is
perfectly straight, with numerous, somewhat irregularly scat-
tered branches, forming a head of the same shape as that of the
" double spruce, but less broad, and with foliage of a less gloomy
color, whence its name. 'The bark is of a light brown, some-
what roughened by scales an inch broad and of somewhat
greater length.

The shoots are slender, of a light brown or yellowish color,
the bark seeming to be made up, as in the other species, of small
roundish ridges formed of the footstalks of the leaves extending
downwards and ending at a leaf below The leaves are of a
light bluish green, in spirals rather closely set, and equally on
all sides of the shoot. On the horizontal branchlets, the short
footstalks of the leaves on the under side are so bent as to bring
all the leaves to the upper half of the branch. The leaves
usually fall off in two or three years, leaving a scaly surface
bristling with the short persistent footstalks. These gradually
disappear and the loose scales enlarge with the growth of the
branch.

The root is remarkable for its toughness, and from it the
Canadian Indians make the threads with which they sew
together the birch-bark for their canoes.

The cones, which are pale green when young, a.nd afterwards
pale brown, vary in size extremely. As they grow here, they
are from three-quarters of an inch to one and one-half inches
long, nearly cylindrical in shape, or somewhat tapering, with
rounded ends. In Canada, they are often three inches long.
The scales are close set and perfectly smooth and entire on their
edge.

The single spruce is thought to possess the excellent proper-
ties of the other species in an equal degree, and is preferred,
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when it can be had, for the lighter spars of vessels, on account
of the smoothness and beauty with which it works. It is found
farther north than any other tree of America, and in latitude
674° attains the height of twenty feet or more.*

This tree has considerable rapidity of growth. Seven trees
in the Botanic Garden, Cambridge, which had been planted
thirty-one or thirty-two years, measured, one, two feet ten
inches; one, two feet nine inches; three, two feet five inches
each; one, two feet four inches; and one, two feet three inches;
giving, on an average, a diameter of ten inches in thirty-one
years, or a growth of somewhat less than one-third of an inch
annually. :

I. 8 Tae Fir. Picea. Link.

The firs are lofty trees, social inhabitants of the colder regions
of both hemispheres, and often forming vast woods. They are
remarkable for the regularity and symmetry of their pyramidal
heads. 'The leaves are solitary, needle-shaped, rigid, semper-
virent, supposed by botanists to be formed of two, grown to-
gether. They are distinguished from the other pines by the
smoothness of their bark, in which are formed cavities or crypts
containing their peculiar balsam, by the silvery whiteness of
the under surface of the seemingly two-rowed leaves, and by
their long erect cones, formed of woody, deciduous scales, with
a smooth, thin edge.

Sp. 1. Tee Batsam Fiz. Picea balsamifera. Michaux.
Figured in Lambert’s Pinus; Plate 41.
Michaux ; Sylva, 1II, Plate 150.
Loudon ; Arboretum, VIII, Plate 334.

This beautiful evergreen resembles the spruce in its regular
pyramidal form. It differs from it in its bark, which is smooth
when young, and continues so until the tree has attained con-
siderable age; in its leaves, which are nearly flat, and of a beau-
tiful silvery color beneath, and in having large, upright cones.

* Hooker’'s Fl. Bor. Am. II, 163.
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It has a strong resemblance to the silver fir of Europe, a much
loftier and nobler tree. The American tree is known by the
name of fir balsam, or balsam fir, or simply, fir.

The root of the balsam fir, like that of the other pines, pene-
trates to a small depth, in young trees, not more than a foot;
and extends horizontally to the distance of five or six, rarely
ten feet, covered with a bright red or crimson bark, which
separates in thin scales. The trunk is perfectly even and
straight, and tapers regularly and rapidly to the top. It is a
thrifty grower, and the young shoots are stout and large, and
covered with a green bark striate with gray. They are close
set with leaves in regular spirals, which continue many years,
becoming more and more remote by the growth of the stem,
and, when they fall, leaving a large, oval, horizontal scar of
great permanence. The bark becomes, from year to year, of a
deeper green, and remains smooth, swollen at intervals with the
vesicles produced by the crypts containing the balsam, and in
the larger stocks, on its native mountains, blotched with mem-
branaceous lichens.

The branches, which in young trees incline upward, and on
older ones become nearly horizontal, with a slight upward
sweep, are in whorls of about five, often with the regularity of
the branches of a chandelier, with occasionally scattered soli-
tary limbs between. The leaves are sessile, from one-fourth of
an inch to an inch in length, smooth, narrow, pointed, green
with faint white lines above, with a silvery blue tinge beneath,
produced by many lines of minute, shining, resinous dots.
Arranged in spirals, they spread equally on every side of the
stem or branch, but when the latter is horizontal, they so bend
upwards from the lower side as to seem to form but two rows,
or to be crowded on the upper side.

The buds, round and small, are enveloped in resin; those on
the ends of the principal and larger shoots, are surrounded by
about five smaller ones. Those on the lateral shoots are single
or two or three together; and solitary buds are scattered irregu-
larly at various points.

The stamens are in oblong heads or aments, one-fourth of an
inch long, rather densely crowded on the lower side, near the
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extremity of the branches. Each ament is on a short footstalk,
which rises from a cup-like, irregular scale, in the axil of a leaf.

The cones are erect, near the ends of the upper branches,
from two to four inches long, and an inch or more thick, nearly
cylindrical or = little tapering, with the ends rounded, and set
on very short, stout footstalks. They are made up of broad,
round, bluish, purple scales, outside each of which is a scale
resembling a transformed, winged leaf, and within are two
seeds with short, broad, purple wings. They stand in great
numbers on the uppermost branches, and, by their soft purple
color, produce a fine effect.

The balsam is gathered, in small quantities, by puncturing
the tubercles in the bark and receiving it in a cup, or shell, or
an iron spoon. The process is a slow one, and the turpentine,
which, under the name of dalsam of Gilead, or Canada balsam,
is reputed to have great virtues in pulmonary complaints, is
sold at a high price in this country and in England. A valu-
able varnish for water-colors is prepared from it.

The wood of the fir is of little value, as it is deficient in
hardness, strength and elasticity, and the tree does not often
attain a large size. It is hardy, easily transplanted, and grows
rapidly and with great vigor, and possesses in a high degree the
most important qualities of the evergreens as an ornamental
tree, a regular pyramidal shape, and rich, deep-green foliage.
The large cones with which the upper branches are often load-
ed, give it additional beauty. Its defects are its stiffness, and
the raggedness which it assumes in old age, which comes on
early; as it is a short-lived tree.

Its chief recommendations are its hardiness and quickness of
growth. It stands unprotected against the wind, when not
blowing from the sea, better than any other tree, and grows on
a bleak point where any other would be killed. Of several
firs in the Botanic Garden, which had been planted in 1809 or
10, the largest measured, in 1841, after it had been thirty-one
years planted, four feet two inches, at the ground, and three
feet five inches, at three feet. One, planted in 1814, measured
three feet ten inches at the ground, two feet six inches at three
feet; and one, planted in 1819 or 20, measured three feet one
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inch at the ground; giving an average growth of more than
half an inch in diameter a year. The balsam fir is found, ac-
cording to Dr. Richardson, in Canada and Nova Scotia to the
Saskatchawan.

A mass of crowded branches, with minute, altered leaves, is
sometimes found on the fir, similar to what will be hereafter
spoken of as oecurring on the red cedar.

The European silver fir, (the abies pulcherrima of Virgil), so
similar and so superior to the balsam fir, and which sometimes
attains to a height of one hundred or one hundred and fifty feet
and even more, grows with great vigor in our gardens and nur-
series, and wherever else it has been tried. It is an inhabitant
of the mountains of the south of Europe. The Norway spruce
seems equally well adapted to our soil and climate. It is the
loftiest tree of Europe, and every way worthy of cultivation
here. In Winship’s nurseries, where it has been introduced a
few years, it outstrips our native spruces. But still more re-
markable and desirable trees of this genus, are found on the
western side of the continent, within the limits of the territory
of the United States. Such is the tree called Douglas’s Spruce
Fir, (4. Dougldsii,) from the name of the person who intro-
duced it into England. In its native forests, it varies from two
to ten feet in diameter, and from one hundred to one hundred
and eighty feet in height; and a stump is mentioned as still
found on the Columbia River, which measures forty-eight feet
in circumference at three feet from the ground, exclusive of its
very thick bark.

Sp. 2. Tre DousLE Barsam Fir. P. Fraseri. Pursh.
Figured in Lambert’s Pinus; Plate 42.

This tree has so strong a resemblance to the common fir, that
it is difficult, except by the cones, to distinguish them. They
have the same habit, the same kind of bark, and grow in similar
situations. The double fir has its leaves usually much more
crowded, whence probably its name. It is not often, how-
ever, by the common people, distinguished. The mature cone
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presents a ready and certain distinction. It is of about half the
length and two-thirds the thickness of that of the common fir,
and the bracts or transformed leaves inside the scales of the
cone, project and are bent back over the scales, and end in a
somewhat long point, like the point of a leaf.

From the great richness and ‘luxuriance of the foliage, the
double balsam is a very beautiful tree, and its leaves diffuse a
peculiarly agreeable resinous odor. It has been successfully
transplanted in Vermont, and, in some instances, in this State,
and is valuable as an ornamental tree.

Mr. Fraser discovered this tree on the high mountains of Caro-
lina; and Pursh, who calls it Fraser’s Pine, found it on the
Broad Mountains in Pennsylvania. I have seen it nowhere
in this State, except on the top of Saddleback Mountain. It
is found on the Green Mountains, in Vermont, and on Mount
Washington, in New Hampshire, and, mingled with the com-
mon fir, in the moist woods in Maine. It is a small tree, of the
height of thirty feet, with a diameter of twenty inches.

1. 4 Tae Lasce. Lariz. Tourneforte.

The larches are deciduous trees of cold and mountainous
regions of both continents. They are distinguished from the
other pines by their leaves, which grow many together, in bun-
dles from the top of buds whose scales are as persistent as the
leaves. The wood of the larches is remarkable for its hardness
and durability.

L 4. Tee Hacmatack. ZLariz Americana. Michaux.

Two varieties figured in Lambert’s Pinus; Plates 49, 50.
Also figured by Michaux ; Sylva, ITI, Plate 153.
The tree by Loudon ; Arboretum, VIII, Plates 346, 347.

The American larch, known very generally in New England
by the aboriginal name of hacmatack, is not often, in this State,
a tall tree. In deep forests it sometimes attains the elevation
of seventy feet, but does not usually exceed half that height.
It is distinguished from all others of the family by its crowded

13
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tufts of deciduous leaves; from the European larch, by the
smallness of its cones and the shortness of its leaves.

It has a straight, erect, rapidly tapering trunk, clothed with
a bluish gray bark, rather rough, with small roundish scales.
The branches are numerous, very irregular and horizontal, or
nearly so. The recent shoots, which are very slender, have a
grayish red bark, which on older branches becomes brown, and
finally, as on the trunk, blue gray.

The leaves are an inch long, in circular tufts round a central
bud, except on the growing shoots, where they are alternate.
They are linear, flattened, obscurely four-sided, sessile and
obtusely pointed at the end; of an agreeable light bluish green,
and differ from those of all the other cone-bearing trees by the
delicacy of their texture. Late in autumn they turn to a soft,
leather-yellow color, and, in the first days of November, fall.

'The sterile flowers are in solitary, erect catkins, which take
the place of the fascicles of leaves towards the ends of the
branches; they are nearly round, one-fourth of an’inch long,
and composed of rounded, yellow anthers closely arranged.
The fertile flowers are in erect, solitary catkins, about the mid-
dle of the branches, half an inch long, and made up of a few
floral leaves or scales. Around the base of the catkins are other
scales resembling leaves half transformed, by a dilated wing on
each side, into fertile scales. The true scales have a project-
ing point when in flower, but afterwards become nearly circu-
lar, slightly bent in at the edge, and have, within each, two
seeds with a scaly wing; the scales and wings are of a pleasant
crimson red. 'The flowering season is May.

The range of the hacmatack is from the mountains of Vir-
ginia to Hudson’s Bay. At Point Lake, in latitude 65°, it
attains, according to Dr. Richardson, to the height of only six
to eight feet. It is found in cold swamps in most parts of this
State; but attains its greatest perfection in & region consider-
ably farther to the north.

The wood of the larch is very close-gralned and compact, of a
reddish or gray color, and remarkable for its weight, and its great
strength and durability. In these respects, it is superior to all
the other pines, and is surpassed only by the oak. Its dura-
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bility is even superior to the oak itself, and in old vessels the
timbers made of hacmatack have been found entirely sound,
when those of white oak were completely decayed.  On these
accounts, it is preferred before all other woods, for knees, for
beams, and for top timbers. The ship-builders make two va-
rieties of the wood, the gray and the red, of which the latter is
considered best. 1ts great hardness makes it valuable for steps
in exposed situations; and its compactness gives it great power
of resisting the action of fire, and renders it nearly incombus-
tible, except when splintered. It would be better than any
other wood in buildings intended to be fire-proof.:

On account of the very valuable qualities of the wood, the
hacmatack would deserve to be extensively cultivated, and there
are thousands of acres of cold and swampy land, where it was
found naturally, which are now unproductive, and which might
be clothed with it. It has, however, been found to be far infe-
rior in rapidity of growth to the European larch, which very
nearly resembles it in appearance, and in the excellent qualities
of its wood. This, therefore, should be preferred, as likely to
produce in the same time, a larger quantity of timber from the
same surface and at the same expense.

On favorable soils, the European larch is fit for every useful
purpose in forty years’ growth.* Its annual rate of increase in
Scotland has been found to be from one to one and a half
inches in circumference at six feet from the ground, on trunks
from ten to fifty years of age. It has, moreover, the property
of flourishing on surfaces almost without soil, thickly strown'
with fragments of rocks, on the high and bleak sides and tops
of hills, where vegetation scarcely exists. It was in such situ-
ations as this, of a description which answers but too well to
many waste spots in Massachusetts, that the most successful
experiments were made, in Scotland, by the Dukes of Athol.
These are so interesting in themselves, and so deserving of imi-
tation, that a brief account of them cannot be considered unac-
ceptable or out of place here.t ’

The estates of the Dukes of Athol are in the north of Scot-

® Loudon’s Arboretum, IV, 2353, et seq.
+ Highland Society’s Transactions as quoted in Loudon’s Arboretum, 2359, o seg.
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land, in the latitude of nearly 57° north. Between 1740 and
1750, James, Duke of Athol, planted more than twelve hundred
larch trees in various situations and elevations, for the purpose
of trying a species of tree then new in Scotland. In 1759, he
‘“planted seven hundred larches over a space of twenty-nine
Scotch acres, intermixed with other kinds of forest trees, with
the view of trying the value of the larch as a timber tree. This
plantation extended up the face of a hill from two hundred to
four hundred feet above the level of the sea. 'The rocky ground
of which it was composed, was covered with loose and crumb-
ling masses of mica slate, and was mot worth above £3 a year
altogether.” Before he died, in 1764, he was satisfied of the
superiority of the larch as timber, over the other firs, even in
trees of only eighteen or nineteen years old. His successor,
John, Duke of Athol, ‘first conceived the idea of planting larch
by itself as a forest tree, and of planting the sides of the hills
about Dunkeld.” He planted three acres with larches alone,
at an elevation of five or six hundred feet above the level of the
sea, on soil not worth a shilling an acre. He also planted over
four hundred acres on the sides of hills, before his death in
1774. His son, Duke John, continuing the execution of his
‘father’s plans, had planted, in 1783, two hundred and seventy-
nine thousand trees. Observing the rapid growth and hardy
nature of the larch, he determined to cover with it the steep
acclivities of mountains of greater altitude than any that had yet
been tried. He therefore enclosed a space of twenty-nine acres,
“on the rugged summit of Craig-y-barns, and planted a strip
entirely with larches, among the crevices and hollows of the
rocks, where the least soil could be found. At this elevation,
none of the larger kinds of natural plants grew, so that the
grounds required no previous preparation of clearing.” 'This
plantation was formed in 1785 and 1786. Between that year
and 1791, he planted six hundred and eighty acres with five
hundred thousand larches, the greater part only sprinkled over
the surface, on account of the difficulty of procuring a sufficient
number of plants. Besides a plantation of seventy acres for
the purpose of embellishment, he had, in 1799, extended his
plantations of larches over an additional space of eight hundred
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acres, six hundred of which were planted entirely, though
thinly, with larch. These took eight hundred thousand plants.

¢ Observing with satisfaction and admiration the luxuriant
growth of the larch in all situations, and its hardihood, even in
the most exposed regions, the duke resolved on pushing entire
larch plantations still farther, to the summit of the highest
hills” He therefore determined to cover with larch sixteen
hundred Scotch acres, * situated from nine hundred to twelve
hundred feet above the level of the sea. Its soil, presenting
the most barren aspect, was strewed over thickly with frag-
ments of rock, and vegetation of any kind scarcely existed upon
it.” “To endeavor to grow ship-timber,” writes the duke,
* among rocks and shivered fragments of schist, such as I have
described, would have appeared to a stranger extreme folly, and
money thrown away; but, in the year 1800, I had for more
than twenty-five years so watched and admired the hardihood
and the strong vegetative powers of the larch, in many situa-
tions as barren and as rugged as any part of this range, though
not so elevated, as quite satisfied me that I ought, having so
fair an opportunity, to seize it.”

These, with four hundred acres more, occupied from 1800 to
1815. ¢ Having now no doubt whatever of the successful
growth of the larch in very elevated situations, the duke still
farther pursued his object of covering all his mountainous re-
gions with that valuable wood. Accordingly, a space to the
northward of the one last described, containing two thousand
nine hundred and fifty-nine Scotch acres, was immediately en-
closed, and planted entirely with larch. This tract, lying gen-
erally above the region of broom, furze, juniper, and long heath,
required no artificial clearing. An improved mode of planting
was employed here, that of using young plants only, two or
three years' seedlings, put into the ground by means of an in-
strament invented by the duke, instead of the common spade.”
In 1824, the growth of the larch in this last tract, called * Loch
Ordie Forest, having greatly exceeded the sanguine hopes and
expectations of the duke, he determined on adding to it an ex-
tensive adjoining tract, consisting of two thousand two hundred
and thirty-one Scotch acres, denominated Loch Hoishnie. The
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preparations of fencing, clearing (where that was necessary),
making roads, and procuring plants from different nurserymen,
occupied the time till October, 1825, when the planting com-
menced, and was carried on in such good earnest, that the whole
was finished by December, 1826.”

“'The planting of this forest appears to have terminated the
labors of the duke in planting.”” He and his predecessors had
planted more than fourteen millions of larch - plants, occupying
over ten thousand English acres. It has been estimated, that
the whole forest on mountain ground, planted entirely with
larch, about six thousand five hundred Scotch acres, will, in
seventy-two years from the time of planting, be a forest of tim-
ber fit for building the largest ships. Before being cut down
for this purpose, it will have been thinned to about four hundred
trees to an acre. Supposing each tree to yield fifty cubic feet
of timber, its value, at a shilling a foot, (one-half the present
value), will give £1000 an acre, or in all, a sum of £6,500,000
sterling. Besides this, there will have been the value of the
thinpings, and the increased value of the whole ground for
pasturage.

This effect upon the land in improving it for pasturage is
very important. If the larch trees are planted close, they will
choke the bushes and natural grasses. This may be effected
in ten or fifteen years. After this, gradual thinnings may be
accompanied by the introduction of all the most valuable cul-
tivated grasses, which, under the cover of the larches, will
flourish ‘‘with the foliage possessing a softness and luxuriance
not posessed in other situations.”

There are large surfaces, particularly in Essex and Bristol
counties, of bleak, rocky, barren hills, or wet plains, not so
exposed as that spoken of above, but almost equally useless,
which might doubtless be redeemed by a similar process. We
have now to send to the southern states and to New York and
Maine, for a great portion of our ship-timber. Of this the live
oak and white oak alone are superior to larch, and for many
purposes they are only equal to it. In seventy years, the ship-
yards on Mystic River and on Buzzard’s Bay, might be sup-
plied with timber from the neighboring shores, if the land suit-
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able for that purpose, and for little else, were immediately to be
planted with larch. In half that space of time, the thinnings
of the forest would furnish the smaller timber in abundance.
It may safely be predicted, that if measures are not taken to
restore or preserve our forests, if the same waste goes on, which
has gone on for the last fifty years, in seventy years’ timber of
every kind will be as rare and as dear in New England as it
now is in Scotland. '

On the continent of Europe, the larch is put to a great variety
of uses. It is considered the best of the woods, both for the
carpenter and the joiner; casks are made of it, nearly incor-
ruptible; water-pipes, shingles, vine-props. Its excellent pro-
perties for ship-building, as enumerated by Pontey, are its
freedom from knots, its durability, its little liability to shrink;
or to crack; its toughness; its beautiful color and its capability
to receive polish; its incorruptibility, when exposed to alter-
nations of moisture and dryness.

The soils suitable for the larch, according to Matthew,* are
sound rock, with a covering of loam, particularly when the rock
is jagged or cleft; gravel, not ferruginous, in which water does
not stagnate, even though nearly bare of vegetable mould;
firm, dry clays, and sound, brown loam ; all very rough ground,
particularly ravines. The most desirable situation is, where
the roots will neither be drowned by stagnant water in winter,
nor parched by drought in summer.t

The magnificent cedar of Lebanon, ( Cedrus Libana,) resem-
bles the larch more than it does any other of our pines; differ-
ing in having its leaves, which are arranged in the same man-
ner, evergreen, and in the greater size of its cones and its broad,
spreading top. It is successfully cultivated as an ornamental
tree in every part of Great Britain and in France, and would
doubtless succeed in New England.

® As quoted by Loudon, p. 2376.

1 A very valusble account of every thing relating to the whole cultivation,
management and uses of the larch, is found in Loudon’s Arboretum, pp. 2353 to
2399.
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BECTION BECOND.
THE CYPRESS TRIBE.

The plants which belong to this section have not their fruit
in a true cone, but in a globular or irregular head, consisting
of a small number of scales, sometimes united into a sort of
berry. The section includes the Arbor Vite, the Juniper, the
Red and the White Cedar, the Cypress, and the exotic genus
Callitris. Most of the section are natives of warmer climates.
Those which belong to New England are evergreen, but scarcely
resinous. They may be propagated by layers or cuttings, but
more readily by seeds, which generally lie in the ground a year.
The young plants are to be treated like the pines.

I. 5. Arsor Vitz. Cepar. Thuya L.

The name of this genus is derived from a Greek word (4vw) sig-
nifying to sacrifice, it having been used, from the agreeable odor
of the wood, in sacrificial offerings. 'The thuyas are narrow,
pyramidal, evergreen trees or shrubs of Asia, Africa, and North
America. The cones are ovoid, of a few scales, of which the
two exterior are shortened and boat-shaped.

Sp. 1. Tee AmericaN Arsor Vir®. Thuya occidentalis. L.

Figured by Michaux ; Sylva, III, Plate 156.
The tree, flower and fruit, by Loudon ; Arboretum, VIII, Plate 308.
This is a rare inhabitant of Massachusetts. In favorable
situations, it is sometimes, according to Michaux, a tree of
'forty or fifty feet in height, with a trunk ten feet in circumfer-
ence. But usually it is not more than ten or fifteen inches in
diameter at five feet from the ground. The trunk is rarely
straight, and is often swollen in large ridges above the principal
roots, ‘ The bark is slightly furrowed, smooth to the touch,
and very white when the tree stands exposed. The wood is
reddish, somewhat odorous, very light, soft, and fine-grained.
In the northern part of the United States and in Canada, it
holds the first place for durability. From the shape of the
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’

trunk it is difficult to procure sticks of considerable length and
a uniform diameter; hence, in Maine, it is little employed for
the frame of houses and still less for the covering. It is softer
than white pine, and gives a weaker hold to nails, for which
reason the Canadians always join with it some more solid
wood.”* It is most commonly used for fences, in which the
posts, set in clayey land, last thirty-five or forty years, and
the rails last sixty. It is also used in Canada for the light
frame of bark canoes. Its twigs are formed into brooms, which
. exhale an agreeable aromatic odor.

Michaux says that his father, in 1792, found the mission-
house built by the Jesuits near lake Chicoutomé, in latitude
489, of square beams of this wood, laid one upon another,
without covering on either side, remaining perfectly sound after
more than sixty years.

Dr. Richardson found this tree from Lake Huron to the Sas-
katchawan. :

The smaller branches are of a yellowish brown color, regu-
larly set with opposite, scale-like, adhering leaves, with the maxr-
gins and point slightly projecting. The leaves are evergreen,
arranged in four rows, in alternately opposite pairs, completely
investing and seeming to make up the fan-like branchlets.
“They are scale-like, marked with a projecting gland below the
point, each lower pair embracing and covering the base of the
pair above. The branchlets which they cover are arranged in
a single plane, as if they were parts of a large compound, flat,
pinnate leaf. These planes are variously inclined to the hori-
zon, often vertical, and form the striking peculiarity of this pic-
turesque tree. '

The male and female flowers are on different parts of the
same plant. The male flowers are very minute, four or six
in number, in alternately opposite pairs, forming, together, a
small terminal ament, one-twelfth part of an ‘inch long, on a
very short footstalk. Each flower consists of a roundish shield-
like scale, protecting two, three, or four anthers. The female
flowers consist of six to twelve reddish, dark-pointed scales, on

* Sylva, III, 229.
14
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the sides or ends of the-branches. They slightly resemble
transformed leaves, each holding in its bosom two bottle-like
ovaries. 'The cones are of a light brown color, three-eighths of
an inch long, consisting of from six to twelve loose, oblong,
rounded scales, protecting each two seeds, which are edged by
a parrow wing on each side.

The arbor vite is interesting from its association with the
grand and beautiful objects, near which it is commonly seen
growing wild ; such as Goat’s Island at Niagara, and the steep
banks of West Canada Creek at Trenton Falls. It is found
only in cool and moist situations, but may be cultivated in any
ground not too dry. Its fantastic and singular shape recom-
mends it to be planted for the embellishment of water-falls, and
as a beautiful gingle tree.

I. 6. Cepar or Cyeress. Cupressus. Tourneforte.

The cypresses, for to this genus our white cedar belongs, are
low, evergreen trees, natives of Europe, Asia, and North Amer-
ica, and remarkable for their spiry form, and the closeness of
grain, and the durability of their wood. They have a roundish
or polyedral cone, called a galbule, and small, imbricated,
scale-like, four-rowed leaves. By the ancients, the cypress was
considered an emblem of immortality ; with the moderns, it is
emblematical of sadness and mourning.

Dark tree! still sad, when others’ grief is fled,
The only constant mourner of the dead.—Byron.

Tue Warre Cepar.  Cupressus thyoides. L.
Figured by Michaux ; Sylva, III, Plate 152.

This is always a graceful and beautiful tree. Even when
growing in its native swamps, hemmed in on all sides, and
struggling for existence, the top and a branch or two near the
top, will be marked by a characteristic elegance of shape which
no other tree of the family possesses. It is entirely free from
the stiffness of the pines, and to the spiry top of the poplar, and
the grace of the cypress, it unites the airy lightness of the
hemlock.
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The white cedar connects the arbor vite with the cypresses.
It has the characters of both; the scale-like, imbricate leaves
and fan-shaped branches of the former, and the lofty port and
globular or many-sided fruit of the latter.

In Massachusetts, it grows only in swamps which are inun-
dated for the greater part of the year. Several of these, as
between Boston and Mansfield, and Taunton and New Bed-
ford, have been penetrated by rail-roads, but before then, the
trees were nearly inaccessible, except in the middle of summer,
or the heart of winter. The trunk is very straight and tall,
tapering very gradually, and, towards the summit, set with
short, small, nearly horizontal, irregular branches, forming a
small but beautiful head, above which the leading shoot waves
like a slender plume. The bark on the smaller branches is of
a brownish or purplish green, often mottled with white lichens.
On the trunk, it is reddish, scaling off in thin scales, thready,
and broken on the upper part by furrows, which are deeper,
nearer the base, on old trees. These are long, and run in a
spiral line round the trunk once in thirty or more feet, indicating
a corresponding twist in the fibres of the wood. The smaller
branchlets are crowded, and irregularly divaricate, or fan-shaped,
like those of the arbor vitee. 'The recent shoots have a few oppo-
site leaves scattered along their sides, the bases of which seem to
form a part of the greenish bark. In two or three years, these
leaves, writh a portion of bark adhering to them, scale off, leav-
ing the purplish brown bark of the branches and young stocks
perfectly smooth, and resembling the bark of a cherry tree. The
leaves are very small, scale-like, with triangular, sharp points,
and imbricate in opposite pairs, forming four rows, completely
covering the compressed ultimate branchlets, which seem to be
compound leaves. Each leaf has, like those of the arbor vite,
aminute tubercle on the back, near the base.

The flowers are extremely minute. The male consists of
several shield-like scales, protecting about three stamens; the
female, of a few opposite pairs of thickened scales, containing -
each two ovules, in bottle-shaped sacs. The fruits are com-
pound, globose, or many-sided, (about ten—) cone-like heads, of
the size of a large pea. These are at first green, afterwards
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turn blue, and finally brown. They are mature in autumn,
when they cast their minute, oblong, flattened seeds; but they
‘usually remain on the tree for some time after.

The wood is white, or, when seasoned, of a faint rose color,
light, soft, fine-grained, and very durable. It has a strong and
permanent aromatic odor; and it resists for a long time the
alternations of moisture and dryness. It is hence particularly
suitable for fencing, for which purpose it is much used in the
neighborhood of the cedar swamps. It is also employed in
making shingles, and wooden vessels. For.its lightness and
durability, it is chosen for certain parts of whale-boats, for the
streaks, ceiling or lining, plat-form, and stern-sheets; the frame-
work being made of oak.

In its native swamps, the white cedars usually come up so
thickly as almost to cover the ground, and when grown to the
height of eight or ten feet, they form a perfectly impenetrable
thicket. In this state they nearly cease to grow, and remain
apparently stationary, till the hardier stocks outgrow, over-
shadow, and choke the weaker ones. These latter gradually
die, making room for the slow growth of the survivors. If| at
this stage, four out of five, or even nine out of ten, were thinned
out, the remainder would be able to grow to an amount fully
equal to the whole. This should always be done. The thin-
nings are an excellent material for fences. On the grounds of
the late Joseph Anthony, of New Bedford, was a fence made
of small white cedars, of a fashion worth imitating. A row of
cedar stakes is set, at suitable distances, leaning all one way,
at an angle of 45°. In contact with them another row is set,
with the same inclination in an opposite direction. Where the
contiguous stakes cross each other, they are fastened together
with some pliant twig, like the young shoots of blue-fruited dog-
wood, ( Viburnum nudum). Thus is formed a sufficient and
ornamental fence, of great durability.

The white cedar has so many excellent qualities, that, in an
industrious and manufacturing community, it can never cease
to be valuable. It is one of those trees, therefore, which ought
to be cultivated in great numbers, to supply the wants of pos-
terity. Fortunately, it is one which can be cultivated with less
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trouble, and at less expense, than any other forest tree, and it
conflicts with no other. 'There are large tracts of cold, swampy
land, which could be drained only at great expense, which might, -
in their present state, be made to produce valuable forests of
this tree. It would be only necessary to gather the seed from
the forests already growing, and cast it abundantly, in the fall
of the year, upon the surface of the ground or water, in the
morasses and swamps intended for this use. In six or eighteen
months, the seeds will vegetate. In a few years, thinnings might
be made, which, for enclosures alone, would pay a high rate of
interest upon the value of the land, and of the labor bestowed.

There are several trees of the cypress kind that should be
introduced for their beauty. The common cypress of Europe,
a tall and graceful, plume-shaped tree, the common and suitable
ornament for burying places in the Levant, succeeds in the open
air in various parts of Britain, and would probably succeed in
sheltered places here. Perhaps the oldest tree on record, is the
cypress of Somma, in Lombardy. It is supposed to have been

planted the year of the birth of Jesus Christ, and, on that ac- :

count, is looked upon with reverence by the inhabitants; but an
ancient chronicle at Milan is said to prove that it was a tree in
the time of Julius Cesar, B. C., 42. It is one hundred and
twenty-one feet high, and twenty-three feet in circumference at
one foot from the ground. Napoleon, when laying down the
plan for his great road over the Simplon, diverged from a
straight line to avoid injuring this tree.*

A still more beautiful tree, not an evergreen, is the cypress of
the Southern States, ( Tazodium distichum). 'This is a noble
tree. It often rises to the height of one hundred and twenty
feet. In Bartram’s garden, a tree of this species.is the chief
ornament of the place, among the best collection of trees in
North America. At the Botanic Garden, Cambridge, it grows
perfectly well, and has never been visibly affected by the sever-
ity of our winter.

* Loudon, IV, 2471.



102 WOODY PLANTS OF MASSACHUSETTS.

I 7. Tre Jonezs. Juniperus. L.

The junipers are evergreen trees or shrubs, found in all quar-
ters of the globe. They are distinguished by their fruit, which
is a three-sided, berry-like galbule, made up of several thickened,
fleshy, coalescing ovaries, and usually covered with a bluish
bloom. The leaves are opposite, or in whorls, narrow, stiff and
pointed, sometimes minute and scale-like. The wood is more
or less aromatic, and is very durable. The berries are employ-
ed in medicine as a diuretic, and to give its peculiar flavor
to gin.

The species in Massachusetts are, 1. The Red Cedar, which
is a small tree; and 2. The Common Juniper, a prostrate
shrub.

Sp. 1. Tee Rep Cepar. Juniperus Virginiana. L.

Figured in Michaux ; Sylva, III, Plate 155.
By Bigelow ; Med. Bot, III, Plate 45.
And in Loudon’s Arboretum; VIII, Plate 298,

This is usually a ragged looking tree. In the neighbor-
hood of Boston, it is commonly found on dry, rocky hills,
where it sometimes attains the height of thirty or thirty-five
feet. When it grows by itself on the open ground, it throws
out several large limbs close to the earth, which, extending
horizontally a few feet, and sometimes taking root, sweep up- .
wards and often almost equal the main stem, forming together
what seems to be a clump of small trees rather than a single
tree. Surrounded by other trees in a wood, it has a smooth,
clear trunk for twelve or fifteen feet, and a handsome spiry
head. On the rocks it assumes every variety of form, round-
headed, irregular, or cone-shaped, sometimes not without
beauty. ,

The red cedar is distinguished from the white and the arbor
vite, the only trees which it resembles, by having its fruit in the
form of a berry, and its leaves exhibiting but slightly a ten-
dency to arrange themselves in a plane. The trunk is straight,
rapidly decreasing, and full of branches. It is often deformed
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by holes produced by the loss of branches, and by knots left in
the attempt to make it a shapely tree by pruning. It is covered
with a bark, reddish within, and usually rough externally, with
long, stringy, brownish, loose scales or ribbons, but when long
exposed, smooth and whitish. 'The furrows separating the
stringy scales, often take a slightly spiral direction, indicating
a twist in the woody fibre similar to what is observed in the
white cedar. The lateral, crowded, leafy twigs are alternate,
and made up of four rows of leaves, imbricately arranged in
opposite pairs, and connected by a thread of woody fibre. The
leaves are very short, minute, fleshy, convex, and pointed, but
not sharp, with a depressed gland on the outer side; each pair
closely embracing the lower margin and base of the pair above
it On the growing shoots, the leaves are much longer, rigid,
and sharp-pointed, in opposite and somewhat distant pairs, or
threes. These leaves gradually turn light brown, like the bark,
and in a few years scale off, leaving the now purplish bark per-
fectly smooth, which it continues to be till the branch is an inch
or two in diameter, when the epidermis begins to crack and
scale off. ¢ A singular variety sometimes appears in the young
shoots, especially those which issue from the base of the trees.
This consists in an elongation of the leaves to five or six times
their usual length, while they become spreading, acerose, con-
siderably remote from each other, and irregular in their inser-
tion, being either opposite or ternate. These shoots are so dis-
similar to the parent tree, that they have been repeatedly mis-
taken for individuals of a different species.”*

The barren and fertile flowers are on different trees, rarely on
the same. The barren flowers are in small, terminal, oblong,
yellowish brown aments, from one-tenth to one-fifth of an inch
long, formed of four to six pairs of shield-like scales, each pro-
tecting about four yellow anthers. The fertile flowers are still
more minute. They consist of, usually, six fleshy, oblong, ob-
tuse, bluish or violet scales, in pairs, or threes, united at base,

* Bigelow’s Florula, 2d edition, p. 370.—This disposition to the ternate arrange-
ment, and acicular shape of the leaves, is very common in this tree, and, with its
tendency to spread near the ground, shows its near relationship to the common
‘uniper, a species of the same genus.
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and containing one or two bottle-shaped, covered ovaries or
germs.* About these germs the swelling scales coalesce, and
form a roundish or obscurely four-sided berry, which is green,
covered with a bluish powder, and marked with minute projec-
tions indicating the points of the once distinct scales. The seeds
are one or two, covered with a bony shell, in the shape of a
short cone, which is compressed on one side, when there are
two. The flowers open in April or May, and the fruit is ma-
ture in October or November, but continues on the tree through
the winter.

Though usually having little beauty, it may be made a hand-
some low or middle-sized tree, by careful pruning when young.
If this is attempted too late, the tree is deformed by numerous
knots. When growing in a dry but rich soil, in a sheltered
gituation, it is sometimes a fine tree. One such, eighteen inches
in diameter, is growing near the country house of the late
Thomas Rotch, Esq., near Philadelphia, which has a full,
round, ample head, and is nearly forty feet high.

The wood is light, close-grained, smooth, and compact, and
possessed of great durability. The agreeable and permanent
odor recommends it for certain uses, as that of making pencils,
and the bottoms of small boxes and drawers, the aroma making
it a safeguard against insects. 'The sap-wood is white, but the
heart-wood of a beautiful red, whence is derived its name. It
is much used to make posts, which last many years. It is also
used in the manufacture of pails and tubs.

The timber is highly valued by ship-builders, boat-builders,
and carpenters, and by cabinet-makers, and turners. Dr. Elliott
makes an observation in regard to the trees, as found growing in
the Southern States, which holds true in several parts of New
England. ¢ Those which grow along the sea-coast, with their
roots partially immersed in salt-water, though smaller in their
dimensions, are much more durable than those which inhabit
the forests. Often when surrounded and finally destroyed by
the encroachments of the salt-water, their bodies remain in the

* The necks of these bottle-shaped bodies, which are in fact only openings to
the naked ovary, have till recently been mistaken for pistils.



L 7 THE RED CEDAR. 106

marshes for an indefinite period, the roosting places of vultures
and of sea birds, become incrusted with pulverulent lichens,
and seem to moulder away like rocks, rather than decay like a
vegetable product.”’*

Dr. Bigelow 1 expresses a doubt as to the essential difference
between our red cedar and the savin of Europe, whose name it
often bears; and Sir William J. Hooker refers both, without
hesitation, to the same species. The medicinal properties of
both are the same; a decoction of the leaves having a stimulat-
ing effect, when used internally, in cases of rheumatism; and
serving to continue the discharge from blisters, when used in
the composition of a cerate for that purpose. The Baskshirs,
a people of Russia, between the Volga and the Oural, use a
fumigation of savin for diseases of children, and attribute to its
branches, hung at their doors, great virtue against witches.

From the exposed situations in which the red cedar grows,
it often "has to assume fantastic shapes. On the Jerusalem
road at Cohasset, which leads along the top of a high sea-wall
for some distance, exposed to the winds from the sea, is a tree

* Botany of South Carolina and Georgia, II, 717. I subjoin the following ex-
cellent remarks, from the Arator, as quoted i the New England Farmer, VIII,
381, upon the use of the red cedar for the purpose of a hedge :(— -

“The cedar is peculiarly fitted for the purpose of live fences. It throws out
boughs near the ground, pliant and capable of being woven into any form. They
gradually, however, become stiff. Clipping will make cedar hedges extremely
thick. No animal will injure them by browsing. Manured and cultivated, they
come rapidly to perfection. The plants are frequently to be found in great abun-
dance without the trouble of raising them. As an evergreen, they are preferable
to deciduous plants ; and they live better than any young trees I have ever tried.”
They should be planted with a sod taken up of sufficient size to prevent injury to
the roots, between December and the middle of April, on each side of a fence, the
plants and rows being each two feet apart, and each plant in one row opposite the
centre of the interval between two successive plants in the other row. ¢They
should be topped at a foot high, and not suffered to gain more than three or four
inches yearly in height, such boughs excepted as can be worked into the fence at
the ground. Of these, great use may be made towards thickening the hedge, by
bending them to the ground, and covering them well with earth in the middle,
leaving them growing to the stem and their extremities exposed. Thus they inva-
" riably take root and fill up gaps.”—See Arator for more particulars as to their
management, or New England Farmer, as above.

$ Med. Bot., I, 50.
15
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which measured five feet three incHes in circumference at two
feet from the ground, and four feet three inches at five feet.
The trunk is much bent, and all the branches violently twisted
landward by the northeast wind, which pours in upon it from
between two hills. The smooth bark is nearly covered with
parmelias and other lichens.

Another, near the same place, lies prostrate on the rock from
beneath which it springs. It has a circumference of five feet
three inches as near the root as it can be measured, and six feet
eight inches at the largest part free of branches. These, nu-
merous, crowded and matted, bend down like a pent-house,
over the side of the rock. Others are seen on the same road,
as if crouching behind walls ; rising higher and higher as they
recede from the walls, and forming protected, sunny spots for
sheep to lie in.

An old tree of red cedar on J. Davis’s land in Roxbury, nearly
opposite the summer residence of E. Francis, Esq., is one foot
four inches in diameter at four feet from the ground.

This tree, of which there are many varieties, is found, in
America, from the Saskatchawan, in Canada, in latitude 54°,
as far as Georgia, Florida, Louisiana, the Bermudas and Bar-
badoes Islands, around the Gulf of Mexico beyond St. Bar-
nard’s Bay, and through the Western States to the Rocky
Mountains. It abounds in Europe and northern Asia, as far
as the Crimea and the Oural, having thus a geographical range
equal, perhaps superior, to any other tree known.

On the branches of the red cedar are often found excrescences,
which, when fresh, are of a tough, fleshy consistency, enclosed
in a reddish brown bark. On drying, they become of a woody
texture. On the last day of June, a mild, rainy day, these were
found, every where, enveloped by an orange-colored substance
in threads an inch or more long, and one or two lines thick,
gelatinous, of little consistency, and full of cells, each thread
issuing from a circular or polygonal depression. On the fol-
lowing day, they were all beginning to dry up, and in a few
days, scarcely a trace of the gelatinous substance remained.

These cedar apples, as they are called, are commonly sup-
posed to be produced by the action of some insect. They are,
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however, found to have quite a different origin. They make
their appearance, according to Schweinitz, from whom this ac-
count is obtained, on the most delicate branches of the cedar,
of the size of the head of a pin, and gradually increase to the
diameter of one or two inches, still traversed by the unaltered
branch. Whilst fresh and young, their substance is like that of
an unripe apple, and of a whitish green color within. 'This
green tint soon changes to a tawny orange, and a few whitish
fibres are observed radiating and branching from the base. They
are covered with a bark of a brown purplish lilac color, which is
juiceless, like the peel of an apple. The whole surface is dotted
with small polygonal, usually pentagonal, depressions, which
are at first plane, afterwards slightly projecting in the centre.
These projecting centres at last burst, and there issue forth
from each, in moist weather, slender, gelatinous, strap-like
“ sporidéchia, about an inch in length, of the most beautiful
orange color, adorning, in the course of a single spring night,
the whole tree, as it were, with the richest crop of ripe oranges.
If wet weather continues for many days, it remains in this state
till the ligules melt away. Under the influence of the sun,
however, they soon dry up, and never revive.” This gelati-
nous substance is composed of the lengthened sporidia, spore-
vessels, or seed-vessels, of a minute fungus, called by Schweinitz
Podisoma macropus. Dr.J. Wyman has discovered one of these
fungi so constantly near the lengthened acerose leaves, men-
tioned above, that he conceives there must be some connexion
between them, and that the fungus is, perhaps, the cause of the
peculiarity in the length and shape of the leaf. I believe, how-
ever, that acerose leaves occur on perfectly healthy branches.
The cedar apples continue to increase until the sporidochia
burst forth ; but after this evolution has taken place, they cease
to grow, and begin to become hard and dry. They last a year.
When dry and old, they are of a spongy, fibrous texture, finally
almost woody, as if formed of fibres radiating from the base.*
On each of the junipers of Britain a similar fungus is found.

# See a communication from Dr. J. Wyman, in the forty.second number of the
Loundon Journal of Botany, with additional remarks by the Rev. M. J. Berkeley.
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Sp. 2. Tae JuNeee. J. communis. L.
Figured in Dr. Bigelow’s Medical Botany ; III, Plate 44.

The stem of the juniper is always completely prostrate upon
the surface of the earth, or sometimes just beneath, with the
branches spreading in every direction, rooting and forming large
beds. It iscovered with a soft, reddish, scaly bark. The ex-
tremities of the branches are slightly ascending. The branch-
lets are very short and horizontal, or curved downwards, with
a yellowish green bark which afterwards turns brown, and
with long, rounded protuberances between the leaves. The
leaves are in whorls of three, short, linear, sessile, rigid, curved
at base, ending in a sharp point or bristle, concave towards the
extremity of the branch, bright green on one side, and on the
other, which, if the branch were erect, would be the upper side,
white or glaucous along the middle. The barren and fertile
flowers are on different plants. The barren are in short, soli-
tary aments, situated in the axil of the leaves, made up of three
or four whorls of scales, and set round at base with one or two
whorls of very minute sharp leaves. Each scale is shield-like,
rounded on one side, and pointed on the other, and protects
about four anthers. The fertile flowers are also ayillary, on a
stout stalk invested with numerous minute, pointed scales, in
four rows. Each flower consists of three fleshy scales, adhering
at base, and separate only at the triangular points, within which
are three bottle-shaped bodies containing each a germ. The
fruit is a roundish, flattened berry, of a dark purple color, formed.
of the enlarged, fleshy scales, whose points are marked by three
slight prominences, separated by as many lines meeting at a
common centre. Each berry contains three stony nuts, envel-
oped in a mealy substance nearly destitute of taste.

The juniper seldom rises more than a foot or two from the
ground, but spreads extensively in every direction, sometimes
covering several acres of the surface of dry rocky hills, and
giving great trouble to the cultivator, as it is very difficult to
extirpate. It is commonly destroyed by burning, and little use
is made of the wood.
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In Europe, where there are several varieties, one of which
exactly resembles ours, the wood is much valued, for its aro-
matic odor and its beauty, it being finely veined, of a yellowish
brown color, and taking a high polish. It is used for walking-
sticks, and for various small articles of the turner. . * It makes
excellent fuel, and is used, in Scotland and Sweden, for smoking
hams. 'The bark is made by the Laplanders into ropes.’*
The berries are principally used in making gin, which is a spirit
obtained by distilling grain, flavored by an infusion of these
berries. “'They are used by the peasants in some parts of
France, to make a kind of beer, which is called genévrette. For
this purpose they take equal parts of barley and juniper berries,
and, after boiling the barley about a quarter of an hour, throw
in the berries. They then pour the whole into a barrel half
full of water, and bung it closely for two or three days; after
which, they give it air to promote fermentation. Some persons
add molasses or coarse sugar, to make the liquor stronger.
This beer is ready to drink in about a week, and it is bright
and sparkling, and powerfully diuretic.”’* 'The berries are also.

. used in medicine. When distilled, they yield a large quantity
of pungent, volatile oil, of the peculiar flavor which is perceived
in gin. In this oil the medicinal properties of the berries are
supposed to residet They have decided diuretic virtues, on
which account they have been long and extensively employed
in dropsical affections and in diseases of the kidneys.

* Loudon, IV, 2493.
t Bigelow, Med. Bot., III, 45.
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SECTION THIRD.
I. 8 Tae Yews. Tazus. L. Order Tazacez of Lindley.

By some authors, the yews, with several associated genera,
have been separated from the other evergreens, and made to
form a distinct family. They are distinguished by their fruits
not being collected in cones, but each ovule growing singly,
unprotected by hardened scales; so that the mature fruit has
no resemblance to those of the true pines.

They are natives of temperate climates in all the quarters of
the globe, and are occasionally found in hot latitudes; but are
nowhere common. They are resinous, like the true pines, and
have similar properties. The wood of the European yew is
famous for its toughness, and, before the invention of fire-arms,
was highly valued as the best material for bows; according to
Spencer’s descriptive line—

““The eugh obedient to the bender’s will ;”

and the name fazus is supposed to be derived from the Greek
name for bow, toron, (Tefov.) The English name is the Saxon
Iw or Eow, hardly changed.

The European yew, of which ours is considered a variety, is
remarkable for the hardness, weight, and extreme durability of
its wood, which is red and beautifully veined and knotted, and
valued by the turner and cabinet-maker. It is a very long-lived
tree, though of slow growth, of slower growth and greater du-
rability than any other European tree; and it is one of those
trees which best support the opinion of physiologists, that exo-
genous trees are, by their nature, of indefinite growth ; that
they never die except by a violent death. A yew in Brabume
churchyard, in Kent, was nearly twenty feet in diameter; and
there is one in the woods of Cliefden, ‘“called the Hedron yew,
still in health and vigorous, which measures twenty-seven feet
in diameter.”* The leaves of the yew are poisonous to cows
and horses, though eaten with impunity by many other ani-
mals.

* Burnett; Outlines, I, 506.
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Tre YEw. GRrOUND HEML(.)CK. Tazus Canadensis. Willdenow.

The European variety figured in Loudon; Arboretum, VIII, Plate 293, and
on pages 2074, 5,7,8,9; !md by Strutt, in Sylva Britannica.

In various parts of the western counties of Massachusetts,
occurs a humble, almost prostrate evergreen, conspicuous for
the rich and deep green of its foliage. It is the American yew.
The road which leads from Pittsfield to Williamstown, after
following up the valley of the Housatonic to its extremity, and
crossing a low ridge of hills which supply some of its upper
streams, descends the northern declivity and enters the valley
of the Hoosic, with the magnificent Green Mountain range on
the right, and the Hoosic Mountains op the left Every trav-
eller will remember a deep gorge, where he passes for some dis-
tance under the shade of lofty trees, the rock maple, the white
and yellow birch, and the hemlock, by the side of that wild and
noisy stream, not yet visible. On emerging, and getting a sight
of the river and its banks, he will perhaps remember,—if he is
a lover of trees he cannot forget,—on the right bank, at the very
foot of the mountain, along which the stream runs, and shaded
from the morning’s sun by the trees which clothe its side, a mass
or long bed, of the most vivid and delicious green. 'The Amer-
jcan yew grows there in great luxuriance.. The traveller will
be well rewarded for picking his way across the rocky river, to
examine it. It delights in such scenes, and perhaps nowhere
flourishes in greater beauty than on that spot.

The stem of the American yew trails on the ground or just
beneath the surface, to the distance of six or eight feet. Beneath
the surface, it is covered with a smooth dark purple bark ; where
it protrudes above, it takes a grayish brown color. The terminal
stems are slightly ascending; irregularly branched with crooked
branches. The recent green shoots are very small and slender,
with two slightly projecting ridges below the base of each leaf.
The leaves arrange themselves in two rows; they are close set,
half an inch long, linear, flattened, rounded at the base, and
very pointed at the extremity, with the mid-rib slightly pro-
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jecting on both surfaces. They are supported on short; green,
hair-like footstalks. .

The fruit is a kind of berry, of a rich scarlet color, formed of
the fleshy calyx, embracing the dark-colored, oval nut. When
half grown, and green, it has a striking resemblance to an acom.

For the sake of the very rich green of the yew, it might be
cultivated beneath other trees, its natural habit, to take off the
bareness of the surface of the ground; especially under ever-
greens planted near a dwelling-house.

The American yew is often called ground hemlock. It is
found at Otis, and in various other places along the Green
Mountains. A vigorous stock of it may be seen at the Botanic
Garden.

The wood of the yew is of a yellowish brown color, very
heavy, tough, and elastic. The Indians often made their bows
of it :—

«Their bows of double fatal yew.”

This tree is found, prostrate, in Newfoundland, on Lake Hu-
ron, in Canada as far as the Saskatchawan; on the banks of
the Columbia, Mr. Douglas assures us, it attains a size equal
to that of the yew of Europe.*

# Hooker, Flor. Bot. Am. II, 167.
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CHAPTER IL
AMENTACEOUS PLANTS. AMENTACEZE. Jussiev.

THE characteristic of this great division of plants is the ar-
rangement of the flowers, of one or both sexes, in aments or cat-
kins. It consists almost entirely of trees, many of them of the
largest size, with a watery juice or sap, and simple, or com-
pound, alternate leaves, which fall at_the approach of winter,
and are reproduced after, or sometimes with, the flowers of the
succeeding season. The leaves have a mid-rib extending from
one extremity to the other, and are accompanied by small, leaf-
like appendages, called stipules, on each side of the footstalk,
which expand with them, apparently for their protection, and
soon fall off; or, in a few instances, remain as long as the leaves.
The two sexes are in distinct flowers, sometimes on the same,
sometimes on different trees. The male flowers are disposed in
aments, which are made up of simple, stamen-bearing scales,
or of cup-shaped leaves within or by the scales, containing the
stamens. The female flowers are in aments, or are bud-like,
or in fascicles. The wood is remarkable for its economical
value, sometimes for its strength and durability; the bark,
for its thickness, and for the abundance of the astringent prin-
ciple of tannin which it contains.

Eight families, some of them of the greatest importance, be-
long to this division :—The Oak, the Hornbeam, the Walnut,
the Birch, the Gale, the Plane, the Willow, and the Mulberry.

FAMILY II. THE OAK FAMILY. CUPULIFERX. RICHARD.

The oak family, the glory of the woods, and the friend and
nurse of our race in its infancy, yields to few others in its im-
portance to mankind. The oak, the chestnut, the beech and
the hazel are every where, throughout all temperate regions,
known and valued. In northern regions they are abundant;
and they occur, though not in great numbers, in the southern

16
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hemisphere. A few are found upon the mountains within the
tropics, but are unknown in the valleys.

It was formerly considered a part of the much larger family
" of Amentacee. As now constituted, it is a strictly natural
family. 'The trees which belong to it are remarkable for their
" thick and rugged bark, and for the great abundance of the prin-
ciple of tannin which it contains. 'They have large and strong
roots, penetrating very deep, or extending very far, horizontally,
beneath the surface, and sometimes, as in the case of the oak,
both. The trunks are distinguished for their massiveness, and
- for the weight, strength, and, in most cases, the durability of
their wood, and its preéminent importance in the arts. Their
branches are long and irregular, and form a broad head of
greater depth than belongs to the trees of any other family.

The buds are fitted for a climate with severe winters, the
plaited or folded leaves being covered by imbricate, external
scales, and, often, still further protected by a separate, downy
scale, surrounding each separate leaf. The leaves are plane,
and alternate, and usually supported by a footstalk, at the base
of which are two slender leaflets or stipules, which, for the most
part, fall off, as the leaf expands.

The fruit is valuable as food to man and the animals depend-
anton him. The fruits of the chestnut and hazel have been
long cultivated on the Eastern continent, and much improved
in size and quality. All are doubtless susceptible of it; but the
life of these trees is so long, in comparison with the duration of
man, that experiments for this purpose must be carried on by
successive generations.

This family includes trees and shrubs whose male and female
flowers are separate, but on the same trunk. The male flow-
ers, which appear early in the spring, are in long tassels called
aments or catkins, made up of a great number of separate, cup-
shaped, jagged scales or membranous leaves, to the base or side
of which, beneath or within, are attached the stamens, from
five to twenty in number. The female flowers are usually
bud-shaped. The ovaries or seed-vessels are seated within a
leathery ‘cup or involucre, are surrounded by an irregularly
toothed calyx, and tipped with several stigmas. They contain
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one or several ovules, only one of which comes to maturity.
The fruit is a bony or leathery, one-celled nut, partially or -
entirely enclosed in a cup. It contains one, two, or three pen-
dulous seeds. 'The embryo is large, the cotyledons being the
halves of the fleshy fruit. The radicle, or future root, is mi-
nute, situated at the top of the nut, and, in germination, is the
first to make its appearance.*

'The genera found in Massachusetts, are the oak, the chest-
nut, the hazel, and the beech.

II. 1. Tee Oax. Quercus. L.
“The Unwedgeable and Gnarled Oak.”

By the Pelasgians, who, before the Greeks, occupied the land
afterwards so illustrious for the arts and civilization of its in-
habitants, and by the fathers of our Celtic ancestors, the oak
was invested with a sacred character. In the oak woods, which
gave him shelter and food, the Pelasgian believed there dwelt a
deity, whom, in the awful solitude, he feared and worshipped.
There were never wanting some to avail themselves of this
superstition, and from the oak trees of Dodona came an oracular
voice which was listened to with a faith which accomplished
its predictions. Still more sacred was the oak to the inhabit-
ants of Britain and Gaul under the Druids.t The oak groves
were their temples, and the mistletoe which grew on the oak, an
object of still greater veneration, was the wand of the druid.
This, like every other superstition, must have had its origin in
reason. And for what better foundation need we look, than the
majesty, the durableness, the beauty, and the many useful pro-
perties of the oak?

Among the earliest inhabitants of Europe, with whom most
of the fruits now used were not indigenous, the acorn was an

# The cup of the acorn is an involucre, formed by the growing together of a
great number of little bracts; and the acorn is a fruit formed by the adhesion of
an ovary to the calyx. One of the ovules increases rapidly after its fecundation,
and renders the others abortive, either by attracting the sap or by obliterating the
threads of the pistillate cord.

 The name druid is supposed to be derived from a Celtic word, drys, which,
like the corresponding word drus, (dovs), in Greek, signifies oak.
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important article of food.* Even now, the fruit of some species
-of oak, is not considered unpleasant, and in the Morea and in
Asia Minor, acoms are sold as food at the present day. The
elder Michaux says,t that he, as well as the naturalist Olivier,

. .has verified this fact; and he reports that, at Bagdad, he ate

-excellent acorns, as large and long as one’s finger, the produc-
tion of Mesopotamia and Curdistan. He also ate with relish
the acorns of Spain, where, indeed, they are constantly eaten,
as chestnuts or walnuts are here. There are probably few per-
sons who have spent their childhood in any country town in

* New England, who have not found the acorns of the white oak,

especially when roasted, a tolerably pleasant substitute for inac-
cessible walnuts and chestnuts.

But if we sometimes reject the fruit, there are many other
animals, not so fastidious. 'The oak is found growing naturally
in all parts of the northern temperate zone, in Europe, Asia,
America, and the northern parts of Africa; and, in all, contri-
butes to the subsistence of a great variety of animals. In
Europe, the stag, the roe-buck, and the wild boar, winter upon
its fruit. In Asia, pheasants and the wood-pigeon share it

* The Greek and Latin words which we translate acorn, comprehended many
kinds of fruit which are still considered agreeable food. The Arabs are said to
give the name tamar to the fruit of the date-tree, and, when they wish to designate
any other fruit, they add a specific name to this. Thus, the tamarind, is the Ta-
mar-Hendi, or date of India. So the Greek word dalanos, (Beiarog), signified not
only acorn but date, chestnut, beech-mast, and several other fruits; and the persons
employed to gather acorns were called Jalaniste, (Baiaviorar), as well as those
who gathered dates. The Latins used the word glans, a word of the same origin,
much in the same manner. Alone, it signified the fruit of several kinds of oak.
The date was called glans Phanicea; the chestnut, glans Sardiana ; the walout,
glans Jovis or Juglens. In a similar manner is the word gland used among the
French, who call the {ruit of the oak, the beech, or the chestnut tree, gland de
Chéne, de Hétre, de Chataignier. And the word acorn in our own language seems
to have come from the generic word, corn, kernel,——united to aac,~—the old name of
osk. We may then safely presume that those Arcadian acorn eaters, (Baiarygayor),
whom Plutarch reports to bave been held invincible, because they made their
principal food of acorns, did not always confine themselves to the dry and bitter
nuts that we so call, but indulged a reasonable preference for the dates, chestnuts
and walnuts, included by them under the same name, and which even we some-
times suffer to make their appearance in an after course.

+ Histoire des Chénes, p. 3.
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with animals of the deer kind.* In our own native forests,
the bear, the racoon, the squirrel, the wild pigeon, and the-
wild turkey, delight in various kinds of acorn, and the hardly
less wild swine fatten upon them.

In England, whose oak forests are now one of the sources of _
national wealth and naval supremacy, the tree was once prized -
only for the acorns, which were the chief support of those large
herds of swine, whose flesh formed so considerable a part of the
food of the Saxons. ‘“Woods of old,” says Burnett,} “ were .
valued according to the number of hogs they could fatten, and "
so rigidly were the forest lands surveyed, that in ancient records, °
such as the Doomes-day Book, woods are mentioned of a “sin-
gle hog.” The right of feeding hogs in woods, called Pannage,
formed, some centuries ago, one of the most valuable kinds of ’
property. With this right monasteries were endowed, and it
often constituted the dowry of the daughters of the Saxon kings.”

The oak is peculiarly subject to attacks of insects, which
cause a great many varieties of galls; some kind being found
on almost every part of the tree. 'These were once supposed to
be the fruit of the tree. 'The most important is that known in
commerce as the gallnut, and imported in large quantities into
this and other countries from Aleppo, and other ports in the
Levant. This is produced by the puncture of an insect called
by Olivier, in his travels, Diplolepis galle tinctorie, which
deposits an egg in each puncture, which immediately causes a
swelling about the size of a walnut. The oak, on which this
takes place, is a small, shrubby species, called the Q. infectoria,
common in all parts of Asia Minor and Syria, and valuable
only for the gallnuts. Oak galls are among the most powerful
vegetable astringents known, and form the basis of many styptics
and astringent medicines. An infusion of them is said to be
the best antidote for an over-dose of ipecacuanha.}

An insect found on a species of oak growing in the Levant,

* Histoire des Chénes, p. 4. + Oatlines, 532.

t Burnett, Outlines, 535. Galls contain a peculiar astringent principle, called
gallic acid, which strikes a deep purple color, gradually becoming black with the
soluble salts of iron. This property renders them a valuable dye- stuff. Hence
their request with dyers. They also form the basis of common black ink.
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called Quarcus coccifera, was for many ages used for the pur-
pose of communicating crimson and scarlet colors. This con-

. tinued to be the case until its place was taken by cochineal,
the product of another similar insect, found on a species of
cactus which is a native of Mexico.

As growing in New England, none of the forest trees have
more numerous enemies of the insect race than the oaks. Their
leaves are fed on by the slug-caterpillar, (Limacodes; Harris’s

- Report on Insects, p. 304,) and by the caterpillar of the hag-
“ moth, (Limacddes pithécium, ib. 304); they are rolled up and
* destroyed by the leaf-rollers, ( T6rtrices, ib. 347); and devoured
by the scarred Melolontha, (Meloldntha varioldsa, ib. 30), a
beautiful beetle of a light brown color. The juices of the small
“twigs are sucked by the white-lined tree-hopper, (Membrdcis
univittita, ib. 180); their leaves are sometimes stripped by the
tent-caterpillar, (Clisiocampa sylvatica, ib. 271); by those of
Petasia ministra, (Drury, II, 28); by those from which pro-
ceed the beautiful Lina and Polyphémus moths*; by the
tawny caterpillar of the large- Cératocampa imperidlis, (ib. i,
17; plate ix, 1 and 2); by the stinging caterpillar of the rare
Satirnia Maia, (Harris, 285) ; and more extensively than by
any other, by the oak caterpillar, (Dryocampa, ib. 291).

The oak-pruner, (Elaphidion putdtor, ib. 81,) a long-horned
beetle of a dull-brown color, lays its egg in the axil of a leaf,
or of a small twig, near the extremity of a branch. The grub,
when hatched, penetrates to the pith, and then continues its
course towards the body of the tree, devouring the pith, and
forming a cylindrical burrow several inches in length. It ends
by severing the wood of the branch, leaving it to be broken off
and precipitated to the ground by the autumnal winds. By this
untimely pruning, the ground is often strown with branches,
some of them an inch in diameter and five or six feet in length.
If these are collected in autumn and burnt before the ensuing
spring, the development of the beetles is prevented, and future
evil guarded against.

# Harris, pp. 282—3. Dr. Harris is of opinion that the strong silk, forming the
large cocoons of these insects, might be substituted for that of the common silk-
worm.
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A more dangerous enemy is fortunately of much more rare
occurrence. The oak woods in some parts of the Old Colony,
are, at distant intervals, alarmed by the shrill, discordant rattle of _
the seventeen-year Cicdda or locust.* They sometimes come
out of the ground in such multitudes as, by their weight, to_
bend and even break the limbs of the trees. Their long sub-
terranean residence has sufficed for the other ends of existence;
they come to the light only to propagate and die. Their eggs
are deposited in great numbers in the pith of the’smaller
branches of the oak, which are thus destroyed ; are broken off by
the winds or by their own weight, and remain hanging by the
bark, giving a gloomy appearance to the woods; or they fall with
their withered foliage to the earth. 'This, if annually repeated,
would be a fatal scourge. 'The long periods which intervene *
before the return to the surface of the succeeding generation,
alone preserve the forests from entire destruction.

Still more fatal are the ravages of those insects which invade
the trunks of the oak trees. The larvee of one of the Buprestian
beetles, (Ckrysobdthris femordta, ib. 4—5), bore into the trunk
of the white oak; those of the timber beetles, ( Lymézylon and
Hylecetus, ib. 62), make long cylindrical burrows in the solid
wood of the oak, while standing in health ; grubs of the northern
Brenthus, (Arrhenddes septentriondlis, ib. 61), make similar bur-
rows in the trunk of trees which are beginning to decay, and
especially in those that have been cut down, which are attacked
during the first summer after they are felled; the larves of the
gray-sided Curculio, (Pandeletéius hildris, ib. 62), make their
habitation in the trunk of the white oak; and the grubs of the
horn-bug, (Lucdnus capréolus, ib. 40), live in the trunk and
roots of old oaks, as well as in those of several other species of
trees. '

The white oak is liable to the attacks of an insect, which
punctures the small branches and introduces an egg, which has
such an effect upon the juices of the tree, as to form upon the

* Cicada septéndecim. Harris’s Report on Insects, pp. 167—175. See the pas-
sages here referred to for a most interesting account of these insects. Though
called locusts in this country, they are very different from the locusts of history,
which are grasshoppers.
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side of the branch a spherical gall of one-fifth to one-quarter of
an inch in diameter. 'These are found single, or two or three

together, near the extremities of the smaller branches. If cut
" open in winter, they expose a worm or chrysalis folded up
within a bony case.

* For an account of the modes that have been devised to pre-
vent or remedy the mischief done by so many enemies, I must
refer to the Report of Dr. Harris, to whom I am indebted for
almost the whole of what I have given above, and who has
done more than all other persons in the investigation of the
difficult subject of the habits and ravages of the insects of Massa-
chusetts ; more, indeed, by original observation, than has ever
before been done, by any person, in any country or State what-
- ever. Care and precaution may do something; but against
many of these insects the unassisted efforts of men can accom-
plish very little. Most of the birds, probably all of them, the
smaller quadrupeds, and all the reptiles come to our aid and
wage perpetual war upon the insect tribes. The woodpeckers
and the creepers do what they can to keep the bark of trees free;
the fly-catchers take care of the leaves; a single flock of wild
pigeons will do more than an army of foresters against the large
solitary caterpillars which infest the oak forests.

The bark of most species of oak contain the tannin princi-
ple. The cups of the Velani oak are used for dyeing and for
tanning. Both purposes are effected by the bark of our com-
mon black or yellow bark oak. The bark of a species of oak
which grows in Spain, Quercus suber, furnishes the invaluable
substance, cork, which is used in the countries where it is
produced, not only for the purposes to which we apply it, but
also as a lining and a carpet in brick or stone habitations.

The bark of most of our oaks is useful to the tanner, particu-
larly that of the white oak, the chestnut oaks, and others of the
same group. :

Yet the great value of the oak, in all countries, is for its wood.
It is applied to a greater variety of important purposes than
that of any other tree. With the exception of the teak tree, it
forms the best ship timber known; and, for this purpose, the
white oak is, perhaps, equal to the English oak, and surpassed
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only by the live oak. It was used for the frames of buildings,
in preference to any other timber, until it became too scarce
and dear. For strength, hardness, toughness, and durableness
united, it is unsurpassed, although each of these properties sin-
gly is found in a greater degree in some other wood. It is
almost indispensable in the manufacture of implements of hus-
bandry, and in all kinds of wheel-work. It makes the most
valuable tables and chairs, and it would be used by the joiner,
on account of its superior beauty, for the finishing of houses,
were it not for the property which shows its superiority, its
hardness. When employed for ornamental uses, the wood
should be cut obliquely to exhibit the reddish silver grain.
As an ornament to the landscape, or as a single object, no other
tree is to be compared with it, in every period of its growth, for
picturesqueness, majesty, and inexhaustible variety of beauty.

The main root of the oak, where the soil is favorable, de- -
scends to a great depth, compared with its height, especially in
young trees, and it stretches to a distance horizontally, and that
at a considerable depth, equal to the spread of the branches,
thus taking a stronger hold of the earth than any other tree of
the forest. It does not often tower upwards to so magnificent a
height as many other trees, but, when standing alone, it throws
out its mighty arms with an air of force and grandeur, which
have made it every where to be considered the fittest emblem of
strength and power of resistance. And deservedly;—no tree in
New England is to be compared to the oak in this respect, save
the tupelo, and that in very rare instances. Nothing gave so
vivid an impression of the irresistible force of the wind, in the
great hurricane of 1815, as its laying prostrate even the oak.
For, commonly, the oak braves the storm, to the last, without
yielding, better than any other tree. The limbs go out at a great
angle, and stretch horizontally to a vast distance. 'This, with
the great size of the limbs, is its striking character, and what
gives it its peculiar appearance. They do not always go
straight out, but crook and bend, to right and left, upwards
and downwards, abruptly or with a gentle sweep. The smaller
branches preserve, in a considerable degree, the character of the
limbs, and the spray varies with the species. So do the leaves;

17



122 WOODY PLANTS OF MASSACHUSETTS.

although, in the several species of the same group, there is a
striking similarity, and I have gathered from the same stock,
leaves which would seem to belong to several different species.
Indeed, the nearly allied species are not to be distinguished by
their leaves alone, viewed at any one season.

The oak is distinguished from all other trees by its acorn, for
which the fruit of no other tree can be mistaken. The leaves of
all the species are larger towards the extreme end ; in some, they
are more or less deeply lobed, with rounded or blunt lobes; in
others, toothed with large, round teeth; in others, deeply cut,
with the divisions terminating in a long, bristle-like point, called
a mucro. All the leaves are more or less downy while young,
and many retain the down on the lower surface, when mature.
The leaves of young plants, and of sprouts from the stumps of
trees, are usually much more entire, as well as larger, than
those on the mature tree. They come out late, and with them,
or just before, the flowers. These differ less than the fruit, by
which alone can some of the species be satisfactorily distin-
guished.

The stipules are membranaceous and perishing. The oak
has but little medulla, but it continues in very old trees.

The flowers of both sexes are on one plant; the sterile disposed
in long, slender, pendulous catkins, which are in groups; the fer-
tile flowers in a bud-like, scaly cup. The ovary or seed-vessel
of the fertile flower is divided into three compartments or cells,
in each of which are two embryo seeds or ovules; but only
one ovule in one of the cells comes to perfection; hence the
fruit is a one-celled, one-seeded acorn, surrounded at base by
the enlarged, scaly cup.

The acorns of the different species differ in being long and
narrow, or short and round, pointed or blunt, on footstalks or
sessile, and particularly in the scales of the cup in which the
acorn is set. The acorns of some species come to maturity in
a single season, but a considerable part of the New England
species require two seasons to ripen. There is scarcely any
seed in which the vitality is so transient, at least when the acorn
is preserved artificially. Few of them will germinate after
having been kept a year. Most of the oaks, those particularly

4
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which belong to the white oak group, are shy bearers. Those
allied to the red oak bear more freely. It is, however, uncom-
mon to find any bearing abundantly, two years in succession.
Most of them, except the shrub oaks, must be trees of consider-
able height and age before they begin to bear. But they
become more fruitful as they grow older, and continue bearing
to the last.

The rate of growth of the oak is very different in the different
species, and depends much, like that of every other tree, on the
soil, and on the exposure. If raised from the acorn, it requires
much shelter when young, and on all except very rich soils,
makes slow progress at first, although stumps of young and
vigorous trees throw up shoots often of five or six feet in a sin-
gle year. As it is slow in the early stages of its growth, it
continues to make steady progress for many years, and requires
one hundred or one hundred and fifty years to come to perfec-
tion.* From measurements upon a great number of trees re-
cently felled, and from many specimens of the wood, of all sizes
and from various soils, I believe that the average growth of the
white oak is not far from two inches in diameter in ten years,
after it has been growing thirty or forty years; the circles of
growth, after that age, being about ten in an inch.t Before
that age the growth is more rapid, but extremely various. An
oak of thirty years may be eight inches in diameter and forty
feet high. At or below this age it is commonly considered most
profitable to fell for fuel; and it doubtless is so when it is to be
renewed from the stump. But an easy calculation shows, that,
although its apparent growth after that age is less than before,
the real growth of each individual tree is greater. In ten years
more it will be ten inches in diameter. Two inches will have

# De Candolle found the circles in very old oaks, cut in the forest'of Fontaine-
blean, continued to increase to the thirtieth or fortieth year; from thirty, to fifty
or sixty, diminished a little ; between fifty and sixty became nearly regular, and
00 continued to the end. Past sixty, the increase is eight to ten lines in diameter,
-ip ten years; two or three inches when between twenty and thirty,—indicating &
.cutting every thirty years.

t I give here memoranda of some of the oldest of these trees. On one, I counted
125 rings of growth in 11§ inches; on another, 147 rings in 12} inches; on the
third, 150 rings in 213} inches; on the fourth, 179 rings in 21 inches.
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been added throughout the whole forty feet, though not much,
probably, will have been added to the height. Now, as the
growth must be estimated by the squares of the diameters, the
solid wood in the lower part of the trunk will have increased
in the proportion of 100 to 64. In the next ten years, it will
increase in the proportion of 144 to 100; in the next ten, in that
of 196 to 144; and in the next, in that of 256 to 196. The
numbers after them will be 324, 400, 484. The successive ad-
ditions, in periods of ten years, will be as the numbers 36, 44,
52, 60, 68, 76, 84, 92, 100. A tree of thirty years, therefore, in
ten years, will increase 56 per cent. ; in the next similar period,
68 per cent.; in the third, 79; in the fourth, 93; in the fifth,
106. That is, an oak of eighty years of age grows more in ten
years than it did in the first thirty ; and an oak of one hundred
and thirty years, more than in the first forty. When, therefore,
it is desirable to keep the growth for timber, the process of
thinning may be continued with strict economy, as the increase
of the thirty or forty trees left on the acre, will counterbalance,
in a great degree, the loss in numbers. Some acres, in every
large forest, should be thus left, for the use of the ship-builder.
Those species of oak most analogous to our white oak, are
known, in Europe, to continue to grow and flourish for cen-
taries. There are oaks in Britain, which are believed to have
been old trees at the time of William the Conqueror. Some
are known, which are supposed to be one thousand years old.
The number of species of the oak known to botanists, is very
great. In 1823, the whole number was one hundred and thirty;
(Dictionnaire Classique d’ Histoire Naturelle;) since which time
a considerable number has been added. ILoudon estimates them
at present at one hundred and fifty. This number is probably
over-stated, as many that are considered species, will doubtless
be found to be varieties. Sprengel enumerates more than one
hundred oaks, the larger part natives of this continent. The
elder Michaux described twenty, the younger, twenty-six, as
natives of North America. Pursh described thirty-four as be-
longing to North America. Nuttall, in 1817, mentioned thirty-
two as belonging to North America. Eaton describes thirty-six
as found north of the Gulf of Mexico. Beck, twenty-three, as
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belonging to the Northem and Middle States. I have found
eleven in Massachusetts, growing in considerable numbers. I
have probably overlooked several, but they must be stragglers.
Two only are natives of Britain; eight of France, (Flore Fran-
gaise,) though the number is increased by some botanists to
fourteen. Twenty-four species were found by Humboldt and
Bonpland in Mexico; half that number have been found in the
temperate regions of India, and sixteen in Java, (Loudon, III,
1722.) The oak is found in the northern regions of Africa, but
is abundant only in the temperate regions of both continents,
avoiding equally the extremes of heat and cold.

The most natural arrangement of the oaks, seems to be that
adopted by the elder Michaux. He divided them into two
sections, according to the character of the leaves: the first,
comprising those species whose leaves are destitute of flexible
points or bristles; the second, those, the segments of whose
Jeaves are mucronate, or terminate in bristles. A very import-
ant difference is also observed in the length of time required
for the blossom to bring its fruit to maturity. Most of the oaks
of Europe blossom in the spring, and mature their fruit the same
season ; and this is the case with those of the American oaks,
which belong to the first section. In those included in the sec-
ond, on the contrary, the fertile blossom makes its appearance
in the axil of the leaves on the new shoot, and remains a
whole year without change. In the spring of the second year,
after a new shoot has been produced, and new barren and fer-
tile flowers have made their appearance, it is, probably for the
first time, fecundated, and then begins to increase, and brings its
fruit to maturity eighteen months after its first appearance. In
this case, the fruit seems not to be axillary, as the leaves of
the previous year, in whose axils it grew, have fallen.

Most of the trees which belong to the first section, possess
greater value, on account of the excellent properties of their
timber, than those of the second.
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FIRST SECTION.

Leaves not mucronate ; fruit supported on footsialks ; fructifica-
tion annual.

This includes the White Oak, the Swamp White Oak, the
Chestnut Oak, the Rock Chestnut Oak, the Over Cup White
Oak, the Post Oak, and the Little Chincapin Oak.

SECOND SECTION.

Leaves mucronale ;- fruit nearly sessile; fructification diennial.
Black Oak, Scarlet Oak, Red Oak, and Little Bear Oak.

TABLE OF TEBE SPECIES.

1 Leaves not mucronate. 9. 4
- mucronate, b.

toothed. 4.

Leaves nearly regular, acorn cup warty. White Oak, lst.
3. deeply lobed, very irregular, cup fringed. Over cup. 2d.
dxlmg' , star-like, very rough. Post. 3d.

" Leaves wedge-shaped at base, much larger towards the end, with one deep
sinus on each side. Swamp White. 4th.
Leaves nearly regular, long and narrow. Chestnut. 5th.

9. {Le&veu Jobed. 3.

upper lobes

4. 4 " larger towards the end, entire, rounded at the extremity.
Rock, 6th.
Leaves larger towards the end, waved or toothed ; a shrub. Chinca-
pin. 7Tth.

Leaves deeply sinuate, downy beneath ; bark yellow within, very bitter.
Black. 8th.

Leaves more deeply sinuate, smooth beneath ; bark reddish within, less

5.1 bitter. Scarlet. 9th.

Le;ev;s less deeply sinuate, lance-shaped ; cup very broad, scales closs.
. 10th.
Leaves somewhat lyrate, or 4-or 6-sided ; s shrub. Bear. 11th
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Sp. 1. Tur Warre Osx. Quercus alba. Linn.

Leaves and fruit figured in Michaux ; Sylva, Plate 1; the tree, in Loudon’s
Arboretum ; Plate 89. E. ’

In Audubon’s Birds of America, Plate 107, the leaves are figured, with the
Canada Juy, and in Plate 147 ; and leaves, flowers and fruit in the first plate
in this volume. )

Not a prince,
In all that proud old world beyond the deep,
B'er wore his crown as loftily as he
‘Wears the green coronal of leaves with which
Tay hand has graced him.— Bryant's Forest Hymn.

The white oak rises from many strong roots, which swell
out, near the base, above the surface, and penetrate deep and
to a great distance beneath. It is two, to four or five feet in
diameter. 'The perpendicular trunk, in most of the trees which
are standing in our fields and pastures, is not long. In old
forests, it sometimes reaches the height of sixty or eighty feet,
and even more. Limbs very large, diverging at a very large
but not uniform angle, from a broad, gnarled, massive junc-
ture. Some of them go out horizontally, variously contorted,
much and variously branched. The higher limbs make a
sharper angle. They all often make considerable bends, in
any direction, upwards, downwards, or on either side. Spray
of many twigs, at right angles, in all directions, miniatures of
the larger limbs. The bark on the trunk is of a very light ash-
color, whence it is universally known, and elways called the
white oak. And it is the only oak which has but one name.
The bark naturally breaks into small, irregular, four-sided
plates, which often easily scale off. The leaves, on short peti-
oles, are four to six inches long and two or three wide. They
are pubescent beneath when young, but smooth when old; the
upper surface of a bright, shining green, the lower paler or glau-
cous, in substance almost coriaceous. 'They are always deeply
divided into Iobes, about three or four on each side, which are
oblong, rounded or obtuse, rarely subdivided. The leaves dif-
fer very much, in different localities. Sometimes the lobes are
almost linear, making skeleton leaves. Sometimes the leaves
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are perfectly and beautifully regular. These differences mark
varieties which, when trees come to be as highly valued and as
carefully studied here, as they are in England, will receive names.
I have met with many of these varieties which would be worth
cultivating for their peculiar beauty. In autumn, the leaves
turn to a pleasant purple or violet color, very different from
that of most other leaves. Many of these remain on through
the winter, making in this tree the nearest approach to the
evergreen oaks of warmer climates. The buds are small, short,
rounded, and invested with'several indistinct scales. The male
flowers are on a long and very slender thread, each cup con-
taining from four to seven stamens.

The acorns vary much in size and sweetness, and somewhat
in shape. They are usually about an inch long, ovoid, oblong,
in a shallow, somewhat flattened, hemispherical cup, of a gray-
ish color, rough externally, with roundish tubercles. They
grow single or in pairs, on a footstalk, from half an inch to an
inch long, fixed to the years’ shoots.

The fruit is seldom abundant, not oftener, it is commonly

*thought, than once in seven years; and I have looked through an
extensive forest of white oaks, at the season when the fruit was
to be expected, without finding an acorn. The fruit is eagerly
sought for by many wild animals, and is not unpleasant to the
taste, especially when roasted.

Michaux says, that he found the white oak as far north as
the latitude of 46° 20/; as far south as latitude 28° 11/, and
towards the west to the country of the Illinois. We know that
it extends much farther to the west. He thinks it more multi-
plied in the western parts of Virginia and Pennsylvania than in
any other parts of the United States. Mr. Douglas considers
Lake Winipeg its northern limit, and says, that it attains there
a height of ten to twenty feet.

It is found in every part of this State, although very rarely in
the western, where its place is taken by the rock maple, and most
abundantly, and of the largest size, in Essex County. It grows
well on a great variety of soils, but best on a moderately high,
moist, loamy soil, particularly in sheltered situations, as on the
southern sides of hills. No tree is more affected by the wind
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in the early stages of its growth; and it every where seems to
shrink from the sea breeze.

The wood of the white oak unites the properties of hardness,
toughness, and durability, in a greater degree than any other
native wood. It is of a reddish hue, and is very heavy, com-
pact and close-grained. The interval between the circles of
growth, is, however, porous, the pores sprinkled with brilliant,
resinous-looking points. The plates of silver grain, radiating
from the pith, are thicker and more remote from each other
than in most woods, and are at very unequal distances. As in
the other oaks, they are somewhat sinuous. They are not so
thick as those of the live oak, but more so than those of the
black. Its specific gravity, according to Bull, is to that of shell-
bark hickory, as .855 to 1.

On account of its uses, the white oak is the most valuable of
our trees. It is applied to almost every purpose. It furnishes.
the best ship-timber. It iz preferred for the upper and lower
floor timbers, for keel, kelson, stem and stern posts and timbers,
for lower deck beams, for out-board planks, and for clamps, or
the thick stringers on the inside, on which the beams rest. By
some it is preferred to locust for treenails.

Carriage and wagon builders use scarcely any thing else for
the spokes of wheels. The carriage makers of Boston get it
from the towns in the vicinity. It is also used for the fellies
and axles, and sometimes for the hubs of wheels, but not in
preference to all other materials, and for the frames and runners
of sleighs. The ribs, knees, gunwale and ribbons, and the
chalks and top chalks of whale-boats are of white oak. Many
agricultural instruments are made of it. 'The mould-boards and
handles of ploughs, and often axe-helves; the body, frames,
tongues, and axles of carts.

It is preferred to every other wood, except pitch pine, for
pumps. It is used for the very best casks, those intended to
contain water, provisions, and all penetrating liquors, and for
these purposes it is imported into Boston from Mobile, New
Orleans, and other southern ports. It makes the best hoops
with the exception, perhaps, of hickory; both which must be
wrought while in a green state.

18
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For the purpose of making baskets, the lower part of the
trunk of young white oak trees is very much used, on account
of its great elasticity and suppleness, and the evenness with
which it may be divided into narrow strips or ribbons, when in
that stage of growth. For this purpose, it is worth twenty dol-
lars per-cord. The wood of the young tree is also used for ox-
bows, where hickory cannot be obtained, and even in some
places in preference to it. It is often used for handspikes and
levers, and all those numerous purposes in which strength, elas-
ticity, and toughness are required.

The bark is valuable to the tanner. It is nearly like that of
the European white oak, which is so highly prized in England
and France, that all the small branches are stripped, whenever
an oak is felled. In this respect, there is still a great want of
economy in most parts of our country. The average value of
this bark, near the sea-coast, is about eight dollars per cord.

The root of the white oak is seldom taken up, except for the
purpose of making knees for naval architecture. But, judging
from the great beauty which a section of these roots sometimes
exhibits, they might with advantage be substituted for many of
the foreign, imported woods, for ornamental purposes, as for the
manufacture of chairs and tables. The great defects of the
wood of white oak is its shrinking much and irregularly, which
may, however, be obviated by thorough seasoning.

The value of white oak for charcoal is very considerable,
being surpassed only by that made from the chestnut, the hick-
ories, and the chestnut white oak. As fuel, it is quite as much
prized as it deserves, making at best but a slow fire, and far
inferior, for this purpose, to the hickories. Its great importance,
as timber, and its increasing scarcity, will, however, prevent its
being much used for either of these purposes.

What has been said of the oak as an ormamental tree, applies
‘especially to the white oak. It is beautiful in every stage of
its growth ; at first, light, slender, delicate and waving; at last,
broad, massive, and grand, but always graceful. Let every one
who has an opportunity, plant a white oak. When standing
in a situation where it is somewhat protected, and has room
freely to expand its limbs, it will every year improve in beauty
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and magnificence, for a time equal to at least five of the genera-
tions of men :—
“Multosque nepotes,
Multa virum volvens durando secula vincet.”
When standing together, the mixture of all the various species
of the oak, will make a much more beautiful forest than any
one alone.

The great value of this tree has caused the destruction of
almost all trunks suitable for timber, so that it is rarely found
of a large size. One which I measured in Greenfield, in 1838,
was seventeen feet five inches just above the root, and fifteen
feet three inches at three feet. A white oak standing nearly
opposite Deacon Nurse’s, in Bolton, measured, in 1840, nine-
teen feet, just above the roots, and fourteen feet, at three feet
from the ground. It had a fine, fresh, broad head.

The picturesque ruin of a white oak is standing in Brighton,
where the road called Nonantum Street crosses that from Boston
to Newton Corner. At the surface of the ground, it measures,
this first of October, 1845, twenty-five feet and nine inches in
circamference ; at three feet, it is twenty-two feet four inches;
at six feet, fifteen feet two inches. It tapers gradually to the
height of about twenty-five feet, where the stump of its ancient
top is visible, below which point four or five pretty large
branches are thrown out, which rise twenty or thirty feet
higher. Below, the places of many former limbs are covered
over by immense, gnarled and bossed protuberances. The trunk
is hollow at the base, with a large opening on the southwest,
through which boys and men may easily enter. It had, pro-.
bably, passed its prime, centuries before the first English voice
was heard on the shores of Massachusetts Bay. It is still clad
with abundant foliage, and, if respected as its venerable age
deserves, it may stand, an object of admiration, for centuries to
come.
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Sp. 2. Tre Overcur Wmte Oak. Q. mécrooama. Michaux.

Leaf and fruit figured in Michaux ; Sylva, I, Plate 4. Leaf and fruit in Plate
2, of this volume.

This oak, as it occurs in Massachusetts, is a fine, erect tree,
of medium height, much and irregularly branched, and clad
with a most luxuriant foliage. The lower branches are short,
horizontal, and bushy; the upper ones tending upwards, but
often bending, at sudden angles, in various directions. The
aspect of the tree is much like that of the swamp white oak,
but the branches are free from the loose bark which often de-
forms that species. 'The bark on the trunk is of an ashen color,
intermediate between that of the white oak, and of the swamp
white oak, less broken than either, with long, superficial ridges
or scales. 'The recent shoots are covered with a yellowish
brown, somewhat downy, dotted bark, turning gray the second
year, and soon after becoming rough.

The leaves are on short footstalks, pear-shaped in their gen-
eral outline, very deeply and irregularly sinuate-lobed, with
three, four, or five bays near or below the middle, which ex-
tend very nearly to the mid-rib; wedge-shaped or rounded
below, usually much broader and more entire towards the
extremity. They are smooth and of a dark green above, much
lighter, cinereous or glaucous, at first downy, finally nearly
smooth beneath, six or seven inches long and three or four
wide.

The buds are small, compressed and conical. The acorns
are very large, and enclosed for more than half their length, in
a cup covered with very prominent scales, and bordered by a
conspicuous fringe of long, flexible threads. Michaux says
that these threads do not appear when the tree is in the midst
of a forest, or when the summers are not very warm.

‘This tree is found in Stockbridge, and the towns below it in
Berkshire County, and in the neighboring county of Dutchess,
in New York, particularly in Dover, on Ten Mile Creek, a trib-
utary of the Housatonic. As Mr. Oakes has also found it in
Vermont, it probably occurs in some of the intermediate towns.
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It has not previously been known to occur in Massachusetts.
Michaux found it most abundant in Kentucky, Tennessee, and
on the Missouri. ‘

It is called pin oak, in Stockbridge and Sheffield, from its use
in making wooden pins or treenails, for which purpose it is pre-
ferred to every other material. The wood of this oak is very
solid and stiff, and approaches, in. durability, that of the white
oak. It is said to be less elastic and tough than white oak, but
more solid and smoother-grained. It is used for the axles,
reaches, bolsters, and braces of wagons; for framing timbers,
for silis and for floors; and for all the other purposes for which
the best oak wood is employed. As fuel, it is preferred to
white oak.

The beauty of this tree, the abundance and luxuriance of its
foliage, and the extraordinary size of its acorns, recommend
it to the landscape gardener; the value of its wood, to the
forester.

Sp. 3. Post Oax ok Rover Oax. Quercus stellata. Willdenow.
Q. obtusiloba. Michaux.’

Leaves and fruit figured in Michaux; Sylva, Plate 5; in Abbot’s Insects of
Georgia, I, Plate 47, and II, 77; also on Plate 3, of this volume.

I have found this oak nowhere in Massachusetts, except on
the Elizabeth Islands, where, particularly on Martha’s Vine-
yard, it is very abundant, and is called the rough oak, from
the roughness of its leaves. It resembles the white oak, but is
distinguished at once by its mode of branching, by the density
of its foliage, and by the stiffness and peculiar form of its rough
leaves. It there grows rarely above twenty-five or thirty feet
high, and eighteen or twenty inches in diameter. 'The trunk is
covered by a rough, hard, grayish-white bark, broken by deep
crevices into oblong portions, usually scattered with whitish
and black lichens. The branches are numerous, low, at right
angles, and very crooked, and being crowded near the base, give
the appearance of the top of a tree whose trunk is under ground.
The shoots of this year's growth are long and covered with a
whitish and downy bark The leaf-stalks very short. The
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stiff, coriaceous leaf is divided, at one-third its length, by a deep
sinus on each side; the upper portion is of three broad, obtuse,
divergent lobes, often double. The upper surface is dark green,
and very rough; the lower, whitish, softer, downy, the mid-rib
and nerves turning to a rose color in autumn. The leaves have
not unaptly been called stellate, the upper part resembling a star.
They are close set, in large bunches or tufts, much more fleshy
and close than those of the white oak, and giving greater ful-
ness and depth to the foliage. The spray is larger and thicker.
The acorns, nearly sessile or on very short footstalks, are set
in a grayish, broad cup, invested by numerous, very smooth,
close scales, and are small and sweet. They are single, or two,
three, or four together.

In Camden, opposite Philadelphia, where I particularly ob-
served this tree, it is a fine tree of fifty or sixty feet, bearing a
broad, massive head, and casting a deep shade.

On Martha’s Vineyard, where the tree never grows large,
the wood is preferred to all others for fuel. It forms very val-
uable knees for ship-timber, but is rarely of sufficient size for
other purposes. In the Southern States, it is called post oak,
and is preferred to all other kinds of wood, on account of its
durability, when used as posts. ‘Its timber is supposed, in
strength and durability, to surpass that of any other species of
the oak, except the live oak; and, therefore, is highly prized
when it can be obtained sufficiently large to be used in the con-
struction of vessels.” —(EUiott.) Staves madeof it are preferred
to those of any other material.

Michaux had not found the post oak north of the Hudson, and
supposed that its existence as far north as on the western bank of
this river, opposite New York, was due only to the influence of
the sea-breeze in tempering the severity of the cold. On the Vine-
yard, it nearly covers a promontory which projects eastwardly
of Holmes’ Hole into Buzzard’s Bay. In the most exposed sit-
uations, it is very low and scraggy, forming a sloping wall of
close, crooked branches and trunks, towards the sea-breeze.
Behind and under cover of this, it rises higher toward the centre
of the island, but I think never exceeds thirty feet. In the
same exposed situation, the other oaks, particularly the black,



I 1 THE SWAMP WHITE OAK. 135

hardly exceeds this in height, whilst, in the centre of this island,
the latter becomes a very large and tall tree. ’

I think the post oak would grow readily in a sheltered situa-
tion, in any part of Massachusetts, but it probably would not
reach a great height.

It abounds in the western and south-western States; and
probably some of the timber imported thence, under the name
of white oak, with which it is often confounded, is the produce
of this tree.

Sp. 4. Tre Swame Wmte Osx. Quercus bicolor. Willdenow.

Leaves and fruit figured in Michaux ; Sylva, I, Plate 7 ; and in Plate 4, of this
volume,

The swamp white oak is found in great numbers in the low
moist grounds in the vicinity of Boston, and in every county in
the eastern section of the State; and it occurs as far north as
York County in Maine. It is distinguished at all seasons by its
nearly “entire, wedge-shaped leaves, and by its white bark,
rough, with large, loose flakes or scales, and its numerous and
intricate branches. These begin low down on the trunk, but
are seldom of great height. The bark on the smaller, recent
branches, is of a light grayish green.

In warm and sheltered situations, it is a neat and beautiful
tree. When too much exposed to the east or north wind, it
shows the effect by its ragged appearance.

The leaves, when young, are very downy, with a whitish
ferruginous down beneath, and of a reddish green above.
‘When mature, they are on short footstalks, three to six, or seven
inches long, and two to four broad, acute at base, having often a
rather deep bay on each side just below the middle, and usually
abruptly dilated towards the end, bordered by a waving line,
forming about thirteen large teeth, mostly obtuse, but sometimes
ending in a callous point. The edge is slightly folded back
smooth, and of a pleasant green above, and covered beneath
with a white, very soft down; nerves and larger veins promi-
nent, and rustcolored. Below the large leaves are commonly
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found smaller ones, with four or five teeth, or perfectly entire.
The leaves, in fading, become of a light, leather yellow.

The buds are short, roundish, and obtuse. In May, the male
blossoms appear in great numbers, on threads two or three
inches long, from the base of the new shoots, or from lower buds,
which produce them only. There are about four stamens in
each flower. In thé axil of the tender, just expanding leaves,
the female blossom appears, single or in twos, on a footstalk
of half or two-thirds of an inch in length.

The footstalk lengthens, late in the season, to two or three
inches, and bears one or two very broad, roundish-ovate, pointed
acorns, in deep, broad, hemispherical cups, rough, and some-
times ragged and mossy without, with the projecting points of
the scales, from whose union the cup is formed.

The fruit is sweet, not abundant, but more so usually than
that of the white oak.

There are many varieties of this tree, differing strikingly in
the smoothness of the bark, in the shape of the leaves, some-
times narrow and somewhat deeply lobed, in the roughness of
the acorn cup, and the character of the branches. They are
not often handsome, usually offending the eye with the rough-
ness and scaliness of the bark, and the scragginess of the
branches. But there are exceptions; and some of the varieties
are fine, shapely trees,

The wood of the swamp white oak is of a brownish color,
heavy, compact, and fine-grained, and possesses great strength
and elasticity. It approaches in value to that of the white oak.
By boat-builders it is sometimes preferred. It seems to have,
in an inferior degree, the properties which distinguish that
wood, and forms an excellent substitute. It has considerable
toughness, so that hubs are sometimes made of it.

This tree grows to a large size. I have seen stumps which
measured five feet and more in diameter. But I have not mea-
sured many large trees. One, a third part of a mile from the
great elm, on the land of Mr. Jaquith, Newbury, growing in a
wet, clayey soil, measured, in 1839, twelve feet and one inch
in circumference, at four feet from the ground.
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Sp. 5. Tue Cmesrnur Osx. Quercus castanes. Muhlenberg.
Leaves and fruit figured in Michaux ; Sylva, Plate 10, and in Plate 5, of this

volume.

This graceful tree is distinguished from the rock chestnut
oak, by its narrower leaves, more nearly resembling those of the
chestnut tree, and having sharper teeth, and by its smaller fruit.

I have found only a few straggling individuals, and at first
took them for varieties of the tree last mentioned. 1 was struck
with their beauty, but I have been able to learn nothing in regard
to the peculiar qualities of the wood as fuel, or as timber, or of
the bark, as it is, wherever found, confounded with the rock
chestnut oak, and, together with that, known by the name of
chestnut oak. Several trees of this group are, in all the States
where they grow, confounded with each other by the common
people. And the elder Michaux, who viewed them with the
discrimination of a botanist, and with a wealth of observation
which could afford not to multiply species, considered them as
varieties of the one species, Prinus. The younger Michaux
makes this a distinct species, and points out some striking
peculiarities. He says that the wood is of a very yellow color,
that it grows only in fertile valleys, and that its bark separates
in sheets, like that of the swamp white oak. The texture of -
the wood also differs in having more numerous, and irregularly
disposed flakes of silver grain, than in any of the other oaks.
Whoever has been in the habit of examining many trees and
varieties of wood, will be willing to admit that these differences
are not greater than we meet with in trees acknowledged to be
of the same species. These trees must be raised, side by side,
from seed, before we can be sure of their essential distinction.

The younger Michaux considered the banks of the Delaware
as the northeastern limit of this oak, which he found most
abundant in some parts of Pennsylvania and Tennessee. I
have found it growing about Mount Agamenticus, and, farther
north, on the banks of the Saco River, in York County, Maine.
In this State, I have found it in Lancaster, Sterling, Russell,
and Middleborough.

19
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Sp. 6. Tue Rock Curstnur Oax. Quercus montana. Willdenow.

Figured in Avdubon’s Birds, Plate 131; leaves and fruit figured in Abbot’s
Insects of Georgia, II, Plate 82 ; in Michaux; Sylva, Plate 9 ; and in this
volume, Plate 6.

This oak is by no means frequent in the State, and where
found, it is usually confined to small districts on rocky hilla.
It is called sometimes the rock oak, or, more frequently, the
chestnut oak, and has great resemblance to the chestnut tree in
its general appearance and mode of growth. I have found large
forests of it in South Attleboro’, small patches in Middleboro’,
in Sterling and Lancaster, larger ones in Erving’s Grant, and
that neighborhood, and detached clumps in various places in
the hill country, on both sides of Connecticut River. It is found
in New Hampshire and Vermont, and is abundant on the Alle-
ghany Mountains.

I have never found it growing to a large size, but usually
between one and two feet in diameter, and forty to sixty feet
high. One in Sterling measured six feet two inches, at three
feet from the ground. The trunk is covered with a dark, red-
dish-gray bark, often spotted with whitish lichens. The bark
is somewhat lighter than that of the chestnut tree, and less
rough than that of most other oaks, resembling that of the red
oak, but smoother. The clefts are long, but not deep, and
near each other, and rather smooth on their sides. 'The
branches are not very numerous, making a sharper angle than
in the oaks above-mentioned ; and the ultimate divisions are very
small. The bark is very compact.

The leaves vary considerably in size and shape,—being from
four to nine inches long, and two to five wide. They are borne
on very short footstalks, obtuse and often unequal at base, some-
times broadest at the middle, but more frequently towards the
extremity, with from six to thirteen large, rounded teeth on each
side, which often end in a small hard point, the termination of
the parallel merves, which are connected by finely reticulated,
parallel veins; they are of a polished green above, much lighter,
and, in a young state, downy beneath. :
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When the trees are cut young, the stumps throw up shoots,
of four feet or more in length, the first year.

This beautiful tree has many claims to attention. Itis, ac-
cording to the uniform testimony of those who have tried it as
fuel, superior, for that purpose, to any other oak which will
grow in the same situation, and it is generally considered supe-
rior to every other wood. Mr. Bull’'s experiments would lead
to a different conclusion, as he makes its value less than that
of most other oaks.

As timber, it ranks, with many, next to the white oak. It is
doubtless very valuable, but not more so than either of the pre-
ceding oaks.

The bark, wherever it has been used, is highly esteemed by
tanners. '

The acoms, which it produces as scantily and as rarely as
either of the preceding, are large and very sweet.

But the chief recommendation of the rock chestnut oak, is
the situation in which it grows. It grows naturally and flour-
ishes on the steep sides of rocky hills, where few other trees
thrive, and where the other kinds of oak can hardly get a foot-
hold. 'There are, probably, thousands of acres of hilly, rocky
land, in almost every county in Massachusetts, where various
kinds of evergreens have grown, unmixed with deciduous trees,
until they have exhausted all the nutriment suited to their sup-
port, and where now, consequently, nothing thrives, which
would furnish abundant support for this kind of oalk.

It is well known, that successive growths of trees of the same
family exhaust the soil, in the same manner as successive crops
of annual or other herbaceous plants of the same kind. And
they not only exhaust it, but are supposed to fill it with excre-
mentitious matter, which is in a manner poisonous to analogous
plants. The remedy, in cultivated lands, is a rotation of crops.
The same suggests itself in the forest; and, whenever it can
take place, a rotation is established by nature. But where no
seed, of a kind entirely unlike that which has grown upon the
soil, is found, unassisted nature cannot supply the want. In
such cases, the art of man may come in with advantage. There
is every reason to believe, that if acorns of the oak of which
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we are speaking, were planted on many hills, which now bear
nothing but stunted cedars, they would meet with the soil they
want, and would flourish exceedingly well.

Sp. 7. Tae LirrLe Camcary Osk.  Quercus chinquapin.
Michaux. '

Leaves and fruit figured in Michaux ; Sylva, Plate 11.

This is much the smallest of the oak family which occurs in
New England, seldom rising above five feet, and usually only two
or three. It is found, scattered in almost every part of the State.
On Martha's Vineyard, it occupies, in some instances, many
acres together, to the exclusion of almost every thing else. It
is also abundant in some parts of Middlesex County. I have
found it and the bear oak, chiefly, but not exclusively, on sterile
soil. It produces great quantities of acorns, which seem to be
devoured with avidity by wild animals, and also by cattle and
swine.

The recent shoots are of an olive or bronze green, smooth
and shining, channelled, and dotted with small orange or yellow
dots. The larger branches are of a light, shining, ashen gray;
the stem dark, almost black, clouded often with light patches of
membranaceous lichens. The fruit is borne on footstalks of
half an inch in length, from the axils of the leaves about the
middle of the recent shoots. 'The cup is often set with several
abortive acorns, which fall off when about one-fourth of an inch
long. The leaves are obovate, tapering gradually to a petiole
one-helf to one inch long; they are obtusely pointed, sometimes
nearly entire and sinuate on the border, usually with four to
eight large teeth on each side, which terminate in a blunt,
brownish, callous point; margin slightly revolute ; surface light
green and polished above, whitish or bluish, fine-downy be-
neath.

The bitterness of the bark shows that it abounds in tannin;
and it might, doubtless, be advantageously used by the tanner,
as the small branches of most of the oaks are in Europe.

Where this little cak constitutes the principal growth, it
might easily be made to perform an important service. If the
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seeds of the pitch pine, the red cedar, the larch, or some of the
valuable oaks, were placed, at the right season, an inch or less
beneath the surface of the soil,—they would spring up under
its shade, and be protected by it from sun-and wind, until they
were large enough to need no further protection; after which it
might be grubbed up, or left to die gradually in the shade.

Sp. 8. Trr Brack or YeLLow-BARKED OsR. Quercus tincloria.
Bartram.

Leaf figured in Michaux; Sylva, Plate 84 ; fruit, Plate 85. One variety is
figured in Abbot’s Insects of Georgis, II, Plate 56. By A. Michaux ; His-
toire des Chénes, Plates 24, 25; and poorly in Audubon’s Birds, Plate 82;
the two most common forms are figured in Plates 7 and 8 of this volume.

This oak is distinguished from all others, by the rich yellow
or orange color of its inner bark, and the same color, less deep,
in the fruit. It is, usually, also remarkable for the black color
of the external bark on the lower part of the trunk. But this
characteristic often fails in young trees; the two oaks which
follow being often dark in almost an equal degree.

The trunk, even in rather amall trees, is excessively rough
towards the base. In old trees, this extreme ruggedness extends
throughout the trunk, and the bark is always remarkably free
from the larger lichens.

The recent branchlets are brownish, or bronze red, somewhat
channelled, and usually downy, closely dotted with minute gray
dots,—with brilliant black dots, when seen under a magnifier.
The older branchlets are of a grayish or pearly green, dots not
much enlarged, surface soon clouded with pearly, membrana-
ceous lichens. The buds are large, ovate, or pyramidal, reddish
brown, or grayish, and pointed.

The staminate flowers are on a long pendulous thread, closely
covered with down. Perianth downy, deeply divided into two
to four fringed pieces; stamens four to six ; anthers opemng on
the sides, to the base. '

The fertile flowers nearly sessile, one, two, or three together,
in the axil of a leaf; cup formed of several fleshy scales, the
outer ones narrow and pointed, the inner, broader ; styles three,
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diverging, bearing recurved stigmas, issuing from an ovary
which is surrounded by the fringed points of four to six seg-
ments of a perianth, all densely covered with down.

The acorn is small, of a flattened, globose shape, sometimes
beautifully striped with longitudinal bars of yellow and brown,
in a very deep cup, of a brilliant orange within, lengthened
downwards and gradually diminishing. The scales are free
at their extremities, near the acorn, and waving. The kernel
is of a yellowish or faint orange color, and very bitter.

The leaves are borne on long, rather slender, usually downy

- footstalks, inclined to yellowish green. They are inversely
egg-shaped in their general outline, obtuse and unequal, rarely
acute at base; on old trees, deeply cut by about three sinuosi-
ties on each side; on young and vigorous shoots, particularly
on sprouts from a stump, more nearly entire. The lobes are
usually broader, and the sinuosities less deep than in the scarlet
oak. The lobes often enlarge towards the extremities, render-
ing the sinuses somewhat ovate: the primary and secondary
veins end commonly in bristles. The surface is often dusty
with a fine down above, still shining, and sometimes, in old
leaves, smooth; beneath, downy, when young; smooth, or
nearly smooth, when old, except at the axils of the veins, which
are almost always downy. The color is usually much darker
than that of the leaves of the scarlet oak, and the texture is
thicker. 'They are often spread beneath with a ferruginous
down, accumulated at the axils of the veins.* Late in autumn,
the leaves become of a rich, yellowish brown, or russet, or rus-
set-orange.

There are three pretty distinct varieties of the black oak.
The first has its leaves full and almost entire, and running
down along the footstalk; the second has leaves almost exactly

* Those figured by the elder Michaux are precisely such as can be always found
on the young, lower, vigorous sprouts of the black oak. Pursh, Nuttall and Beck
fall into the mistake, while evidently speaking of this same tree, of describing its
leaves as not deeply lobed. Pursh says, “levissime sinuatis.” Now, leaves of this
shape can always be found, and are characteristic of this tree. But the greater
part of the leaves, on old trees, are very deeply lobed, almost as much so as those
of the scarlet oak, and much more than the leaves of the red oak.
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resembling those of the scarlet oak, from which it cannot easily
be distinguished but by the color of its inner bark. The third
has leaves very broad at the extremity, and tapering much
towards the base. These trees seem to be as different as the
several varieties or species of the chestnut oak group. There
are, probably, corresponding differences in the qualities of the
wood.

For ship-timber, the wood of the black oak is next in value
to that of the oaks of the first division; and it is much used
as a substitute for white oak. For floors and floor-timbers, it
answers well, but is liable to decay, about iron. 'The grain is
close and rather fine; the pores between the circles of growth
are not large; the plates of silver grain rather wide and near
together. It has, therefore, great strength, and is extensively
used by wagon-makers and other manufacturers in wood, being,
for some purposes, superior to white oak.

The bark is highly valued by the tanner, as it abounds in
tannin. It is liable, however, to the objection, that it gives a
yellow color to leather, which is communicated to articles which
remain long in contact with it. :

The bark is also much used in domestic manufactures, for
dyeing. With various preparations, it gives a great variety of
shades of fawn color and yellow. From the inner portion of
the bark is obtained the substance called quercitron, which was
first brought to notice by Dr. Bancroft, and is used as a substi-
tute for weld, in dyeing on a large scale. The colors given are
fast colors. By a mixture of other dyes, as cochineal, several
other shades, all rich and delicate, are given by quercitron.

This bark is not so highly valued as it should be. By means
of it and the sumac, alders, birch, and some other barks, nearly
all the colors necessary in dyeing might be obtained without
cost, as the time of those who would prepare it is not commonly
applied to any productive object, at the season when the prepa-
ration might be made.

Upon the leaves of the black oak, as also those of the red
and scarlet, are often found smooth, round, light excrescences,
called oak apples, one or two inches in diameter. 'They are

formed by an extension of the cuticle of the leaf, which they
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resemble in color and consistency, enclosing a portion of fibrous,
fleshy substance. This gradually shrinks to a brown, spongy
mass, with a small woody kemel in the centre, and a thin, brit-
tle, drab-colored shell. They are produced by an insect punc-
turing the healthy leaf, and depositing therein an egg, about
which the apple forms. ¢ A single grub lives in the kernel,
becomes a chrysalis in the autumn, when the oak apple falls
from the tree; changes to a fly in the spring, and makes its
escape out of a small round hole, which it gnaws through the
kernel and shell. . . . The name of this insect is Cynips con-
Sluentus.’ *

The black oak, far the most valuable of its group, is found
in the southern part of Maine and in New Hampshire, and is
more abundant in the eastern part of Massachusetts than any
other oak, except the white and the scarlet. From the latter
it is not usually distinguished, while standing, except by ship-
builders. When felled, it is known by its thicker bark. It
does not often attain a large size, being seldom found over four
feet in diameter, and from forty to sixty feet high. In the
Middle and Western States, it rises to the height of eighty or
ninety feet, with a diameter of five feet or more. It is of a
rapid growth, and flourishes even on poor soils.

A yellow bark oak, in Sterling, on a rocky hill on the lands
of Mr. Stewart, measured, at the ground, thirteen feet in cir-
cumference; at three feet, nine; at six, eight feet one inch. It
rises at least thirty feet in a straight, undivided column, with-
out a limb and with a gradual taper. It then begins to branch,
and terminates at a goodly height, in a roundish head of few
branches.

Sp. 9. Tre Scarrer Oax. Quercus coccinea. Wangenheim.

The froit is figured in Michaux ; Sylva, Plate 24 ; leaves on Plate 25 ; leaves
and fruit on Plate 9, of this volume.

'This handsome tree is almost every where known by the
name of the red oak, and is thence confounded with a tree
which is inferior to it in every valuable property. The trunk

* Harris's Report, p. 397.
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is straight, rather rapidly, but not abruptly diminishing. The
bark on small trees is of a reddish granite color, rough, with
numerous short clefts; on older trees the bark has a bluish
tinge, whereby it may be distinguished from that of the black
oak. 'The recent branchlets are of a light purplish green, very
smooth, older ones darker, purplish green; larger branches
grayish. :

The flowers appear in May; the sterile on a slender green
thread, two or three inches long, set with a few scattered hairs.
The perianth is brown, on a very short footstalk, single, deeply
divided into four to six jagged, unequal, fringed lobes. The
stamens are five, (four to six,) on filaments longer than the
perianth, and a little hairy above and below.

The acorn is small, of a lengthened globose form, in a deep
cup considerably prolonged at bace, the upper edge of which is
very abrupt, and the scales rather large, not free, but usually
close at the edge of the cup, and hairy on the side edges. The
kernel is white, and less bitter than that of the black oak.

" The leaves are on long, slender, smooth petioles, irregular in
shape, but oblong or roundish in the general outline, very deeply
sinuate, with about three broad, rounded sinuosities; lobes long,
acute-angled, or with their sides nearly parallel, ending in a
bristle; thin and very smooth, and polished on both surfaces,
except that they sometimes have a slight pubescence at the
angles of the veins beneath. The leaves are commonly ine-
quilateral and obtuse at base, though sometimes acute, and end
in an oblong, narrow lobe, partially divided into three parts.

This tree may be usually distinguished from the black oak, at
a little distance, by its more deeply cut foliage, and consequently
lighter appearance, and also by the brighter and lighter hue of
the leaves, and the brilliancy of the points of reflected sunlight.
Yet, from the general similarity of the two, and the numerous
varieties of each species, an inexperienced observer is very apt
to imagine that he finds both, in a forest made up exclusively
of either ; and it must be admitted, that they often approach so
near each other in character, that it is exceedingly difficult to
distinguish them without cutting into the bark, except after
the change in the color of the foliage, which takes place in

20
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autumn. The rich and beautiful deep scarlet color, red dotted
with crimson, or orange scarlet, of the foliage of this oak, sepa-
rates it strikingly, at that season, from every other species.

To obviate the difficulty of discrimination, I have brought
together the points of difference, by which they may be dis--
tinguished from each other, at any age or season.

In the black oak, the leaves are broader and fuller towards the
end; larger, more nearly entire, and usually darker and thicker;
on small plants they are more full and more nearly entire;
the footstalk is stouter ; the axils of the veins are very downy;
and the leaf is more fully covered with down, on both surfaces,
when young. The buds are larger, grayish, and downy; the
young branches and shoots stouter; the acom cup has the upper
edge of the scales next the acorn loose and fringed. The stem
of the tree is blacker,. particularly towards the base, rougher,
with chinks numerous, and black within; and the old bark not
so fully covered with lichens. The kernel of the acorn, the
inside of the acorn cup, and the inner portions of the bark, are
of a rich orange color, and all intensely bitter.

In the scarlet oak, growing in the same forests, the leaves
are fuller towards the middle, smaller, thinner, more deeply cut,
and of a lighter and livelier color; on small plants, more deeply
cut, but sometimes running down along the footstalk ; the foot-
stalk is longer and more slender, and both surfaces and the axils
of the veins are always less downy. Young branches and shoots
more slender and smooth ; buds smaller, conical, obtusely point-
ed, brownish, smooth; in the acorn cup the extremity of the
scales closer, and not forming so much of a fringe next the acom.
The stem is gray, with a bluish tinge, and less rough ; chinks
less numerous, light brownish within; the old bark, where
smooth, covered with lichens. 'The kernel of the acorn and
inside of the acorn cup, are white or pale yellow; inner portions
of the bark reddish; all much less bitter.

The scarlet oak abounds in the eastern part of the State,
forming a considerable portion of the oak forests in Plymouth
and Bristol counties, and in the vicinity of Boston,—for thirty
or forty miles on every side. It is found, also, but far less
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abundantly, in the middle of the State, and in the river counties,
but seldom occurs westward of the Connecticut.

As fuel, it is not commonly distinguished from the black oak,
to which it is, however, decidedly inferior. It forms a large
part of the wood which is imported into Boston from the south
shore, or which is brought in from the neighborhood.

For the use of the tanner, it is still less valuable; the bark
being much thinner than the yellow oak bark, and less abound-
ing in tannin. It is, however, far superior to the bark of the
red oak, with which it is constantly confounded, from having,
in many places, the same name.

The scarlet oak, like the black, is a tree of considerable beauty
at every season of the year. But in the autumn, when the
whole forest has changed its color, the rich scarlet which its
leaves assume, makes it an object of conspicuous beauty. The
leaves, after they have undergone this change of color, which
has no dependence on the action of the frost, remain long upon
the tree, and, in the natural forest, blend harmoniously with
the dark brown of the red, the yellow of the old black oak, and
the red hues of the young, and the deep rich purple of the still
more persistent leaves of the white oak. Adding to these the
various shades of crimson and orange of the maples and tupelos,
you give to a stroll through the autumn woods in a pleasant
day in the Indian summer, such a variety of attractions, that
he who yields to them, and comes out to enjoy the scenery with -
its rich, mellow colors, and the soft, mild and yet glowing at-
mosphere, each so made for the other, finds it difficult to per-
suade himself how so many can be induced to forego the enjoy-
ment.

Neither the scarlet nor the black oak grows to a great size
or height in Massachusetts, though in the Middle, Southern, and
Western States, they are among the tallest oaks. I have not
found many over five feet in diameter. One, in Natick, near Mr.
Jonathan Bacon’s, measured sixteen feet four inches in circum-
ference at the ground, but diminished rapidly, being only ten
feet, at four feet above. The scarlet has less of the tendency
to spread than most other oaks, but is a graceful tree, present-
ing in its shape and limbs an endless variety of beauty.
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Sp. 10. Tse Rep Oax. Quercus rubra. L.

Figured very poorly in Abbot’s Insects of Georgia, II, Plate 103;* well in
Michaux ; Sylva, I, Plate 88. The prevailing character of the leaves, at the
north, is given in Plate 26 : also figured in Plate 10 of this volume.

The red oak is the most northern of the oaks. According to
Dr. Richardson, it is found as far north as the Saskatchawan,
and the rocks at Lake Namakeen. It is common in all the New
England, Middle, and Southern States, as far as Georgia, and
on the western declivities of the Alleghanies. Like the elm, it
comes to its greatest perfection in Massachusetts, perceptibly
diminishing in vigor and luxuriance of growth, farther towards
the north, and not increasing in either towards the south. This
tree is found in every part of Massachusetts, growing freely in
every variety of soil, even the poorest. It is known by several
names, the red, the black, and the gray oak. 'The most general,
as the most appropriate name, is the red oak, as the mid-rib
and veins of the leaves are often of a rich red color in the latter
. part of autumn; and the leaves turn to a uniform dark red
before they fall.

The trunk is of a dark greenish ashen grey, continuing smooth
longer than any other tree of the genus, and never becoming
extremely rough. The bark on the recent branchlets is of a
polished brown with minute dots; during the next year it has
a pearly hue which it exchanges for a deep green, gradually
turning to the uniform, greenish gray of the trunk.

The leaves are oblong or lance-shaped in their general out-
line, larger towards the end, and contracted towards the base.
The lobes are five or six on each side, separated by a rounded,
not very deep, sinus; the lobes sharp and terminating in bris-
tles. 'The leaf is obtuse or, more commonly, acute at base; the

* The acorns in this figure show that the red ocak is intended ; the leaves are
very poorly done. The 14th plate in Abbot’s work was probably intended to rep-
resent the scarlet oak, certainly not Quercus rubra, as Sir J. E. Smith supposed it
to be. The 56th is evidently the figure of a variety of the Quercus tinctoria, ( Quer-
cus tinctoria sinuosa,) as the elder Michaux considered it. Abbot’s plate 50 rep-
resents, probably, the leaves of the black jack oak, Quercus nigra of Willdenow ;
possibly those of Quercus aguatica; certainly not those of Quercus rubra.
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texture thin and membranaceous; the color of a lively, shining
green above, paler, but shining beneath.

The acorns are larger and contained in a broader and shal-
lower cup, than those of any other northern oak. The cup is
invested with narrow, thin, and very close scales. 'The kernel is
whitish, and bitter to the taste, but the acorns are eagerly sought
after by cattle and swine, though they seem not to be much in
request with the smaller wild animals.

The red oak is of little value for fuel or for most purposes
as timber. The sour and acrid juices, which can hardly be
expelled from the wood by natural or artificial seasoning, rapidly
corrode iron spikes which are driven into it; and the bark is
almost worthless for the use of the tanner. Beams made of it,
and employed in the frame of buildings, have, indeed, been
found free from decay at the end of a century; and it is easily
distinguished, even at that age, from the wood of any other oak,
by its not having become seasoned, and by its thence imperfect
combustibility. From having names given it which belong to
far more valuable species, it has, in many places, a better repu-
tation than it deserves. It is used, and that only for inferiox
purposes, where no other species of oak can be obtained.

But, like some individuals in a higher field in creation, it
compensates in some measure for its comparative uselessness,
by its great beauty. No other oak flourishes so readily in every
situation; no other is of so rapid growth; no other surpasses it
in beauty of foliage and of trunk; no oak attains, in this cli-
mate, to more magnificent dxmensmns no tree, except the whlte
oak, gives us so noble an idea of strength

A red oak, in Lancaster, at the foot of George’s Hill, west of
the north branch of the Nashua, measured, in 1840, seventeen
feet in circumference, at three feet from the ground, and fourteen
feet ten inches, at six. A wall prevented its being measured
at the surface, where it is much larger. It continues very
large for eighteen or twenty feet, when it divides into four or
five very large limbs, which spread and form a fine round head.
I have found many other large trees.

It is of singularly rapid growth from the stump, the shoots
rising sometimes to six feet or more in one season. Careful
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measurements of a great number of trees recently felled, show
that, for the first thirty-five years, this tree increases at the
rate of about two inches in diameter, every eleven years.

Next to the red oak the younger Michaux placed the gray
oak, which, however, after a vast deal of examination, I am
obliged to consider as only that form of the red oak, which most
usually occurs throughout the New England States. The leaf
which he has figured for that of the gray oak, is by far the
most common form of the leaf of the red oak, on all young and
growing trees. 'The fruit is such as is often found on the red
oak, the cup varying on different trees, by imperceptible grada-
tions, from a shape shallower and broader than that he has fig-
ured for the red oak, to one narrower than that he has given to
the gray oak.

Sp. 11. Tar Bear Oar.  Quercus ilicifolia. Willdenow.
Figured in Michaux ; Sylva, I, Plate 21; and in Plate 11 of this volame.

This little oak is found on poor soils in every part of Massa-
chusetts. It is commonly known by the name of the scrub
oak, or dwarf red oak, and sometimes bear oak, from the fond-
ness of bears for its fruit. It is usually not more than six or
eight feet high, and an inch or two in diameter, but sometimes
attains the height of fifteen or eighteen feet, and the diameter of
eight ornine inches. It iscovered with numerous large, scraggy
branches, with small branchlets.

The recent branchlets are of a light ashen gray, greenish, or
of a clouded brown, with a velvet-downy surface. Older ones,
greenish, dotted with gray. Stem, a rich green, with numerous
dots, and occasionally light clouds, and a transparent, pearly,
shining epidermis, growing darker when old, covered in patches,
and often completely covered, like other smooth-barked trees,
with lichens of various colors, usually dark, or nearly white.

From the axil of the lower leaves on the newly formed shoots,
rise, on short footstalks, next year’s fruits, two or three together,
crowned with their three stigmas.

The leaves are on short petioles, wedge-shaped at base, obo-
vate, somewhat lyre-shaped, with two or three obtuse sinuses
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on each side, the larger ones below the middle of the leaf, the
lobes ending in a bristle, or often entire, four or five-angled, as
broad aslong; of a deep shiny green color and smooth above,
whitish or ashen-downy beneath, the down abundant in the
axils of the veins.

The leaves are about two and one-half inches long, and one
and one-quarter or one and one-half broad, on petioles often
very short, often one-half or three-fourths the length of the leaf.

'The acorns are often beautifully striped longitudinally. The
base of the acorn, where it is attached to the cup, is of a deep
orange, as is the kernel.

'The sterile flowers are in thread-like catkins, one to two inches
long, on the base of the recent shoots, or scattered profusely
along last year’s shoot, in the axils of last year’s leaves.

Thread downy; calyx hairy; segments rounded or torn;
stamens four, on short filaments.

Fertile flowers in the axil of the recent leaves, nearly sessile;
perianth downy ; the three stigmas prominent, divergent.

Leaf-stalks, under surface of the leaves and recent shoots,
covered with a soft, grayish down.

The bear oak is generally considered of very little value, and
is often regarded as a nuisance. It might, doubtless, be turned
to some advantage. It grows readily in the most exposed situa-
tions and poorest soils, and produces a great abundance of fruit.
Michaux suggests that it might be usefully employed as a hedge,
by being sown in three parallel rows, ten or twelve inches
apart. The plants would soon attain sufficient height and
strength to serve as a barrier against cattle, and would be an
agreeable object to the eye. It might also be employed to per-
form the office which it often performs in nature, that of pro-
tecting the young of more valuable trees, in the manner which’
has already been suggested in the description of the little chin-
capin oak.

The oaks found in New England naturally arrange them-
selves in four groups, in the order, as far as I understand their
character, in which I have described them. To the first belongs
the white oak, which is most nearly allied to the two varieties
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as the Continental botanists consider them, of the European
white oak. Next to the white oak, are to be arranged, at nearly
equal distances about it, the over cup, the post and the swamp
white oak, forming a second group, with qualities very nearly
equal to those of the first. Of these, the last is most remote,
and connects them with the chestnut oak group, to which the
elder Michaux considered it as belonging. 'This third group
includes the chestnut oak, the rock chestnut, and the chinca-
pin, with the chestnut white oak of a region further south. All
these slide, by almost imperceptible gradations, into each other.
The fourth group, entirely distinct, includes the black, the
scarlet, the red and the bear oak, so nearly allied as to be
generally considered the ‘“red oaks;”’ and in many places this
single name includes them all.

ON PLANTING WITH OAKS.

Tre value of oak timber is already so great, and it is so con-
stantly and surely increasing, from the diminution of the home
supply and the increased difficulty of getting it from abroad,
all the kinds of oak, are, moreover, of so slow growth, and the
number of yearsfmecessary to create a forest so very great, and
dependence on a foreign supply is so unsafe, that it is obviously
important that means should be immediately taken to con-
vert into future forests some of the many thousand acres sus-
ceptible of this, which are now lying waste.

I shall, therefore, make no apology for giving a brief account
of the means which have been most successfully used in England
and on the continent of Europe, for the forming of oak forests.

In Britain, innumerable experiments have been tried, ever
since the days of Evelyn. For the details of these, I must
refer to the many publications on the subject which have been
made in that country, particularly to Loudon's Arboretum,
which gives a historical view of all the most important ones :—

¢ Artificial shelter,” says Loudon, (4rb., IV, p. 1800,) ‘it is
allowed by almost all writers on the culture of the oak, is essen-
tially necessary to ensure the rapid progress of a young planta-
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tion. This arises from the natural tenderness of the young shoots
and early leaves of the oak, which, even in the south of Eng-
land, are frequently destroyed or much injured by frost in May;
while, in elevated situations, it is found that even the bark does
not so easily separate from the wood of standing trees after a
cold night. Modern planters seem to be all agreed, that the best
mode of producing shelter for the oak is, by first covering the
surface with the Scotch pine, larch, or birch; the first being
greatly preferred. After the nurse-trees have grown to the
height of four or five feet, openings should be cut in the planta-
tions thus formed, at the rate of from three hundred to five hun-
dred according to some, and of sixty to one hundred according
to others, to the acre; and in each of these openings an acom,
or an oak plant should be inserted, the soil having been duly
prepared.”

Young oaks are frequently injured by late frosts in all the
lower parts of Massachusetts, and the.precautions directed
above must be not less necessary in our climate than in the
comparatively mild one of England. Instead of the plants
recommended by Loudon as nurses, our pitch pine, hacmatack,
and black, yellow or white birches, might be used, all of which
spring readily from seed.

“ The patches are prepared by digging and manuring with
lime; and each is planted with five acorns, one in the centre
and four around it. After two years’ growth, all the plants
are removed but one, by cutting through their roots, two inches
or three inches below the ground, with a sharp chisel-like in-
strument with a long handle, made on purpose; the plants re-
moved not being intended to be replanted. As soon as the
nurses overshadow the oaks, the plants that do se, or their
branches, are to be removed; but ‘all the Scotch pines and
larches that will require to be taken out-before they are sixteen
years old,” Mr. Cruickshank says, ¢ will not render the plantation
thinner than a thriving one of the same kind of trees would,
for its own sake, need to be at twenty years after planting.”’
When the oaks are five years old, they are to be.pruned for
the first time, by cutting off the lower tier of branches close to
the stem ; and this operation is to be repeated every two years,

21
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till the oaks are between thirty and forty years old. ‘Two
thousand of the Scotch pines and larches,’ Cruickshank adds,
‘may be allowed to remain, not only without injury, but
with advantage, to the oaks, till they are sixteen years old.
Half of them may then be cut down, one half of the remaining
one thousand at twenty-five years old, and the remaining five
hundred at from thirty to thirty-five years old. ‘To plant
nurses, therefore, is attended with very great pecuniary advan-
tage. It will not only return the whole expense laid out in
making the plantation, but produce a very high rent for the
land during the first thirty or thirty-five years; whereas, if oaks
alone were planted, nothing could be gained during this period,
except by cutting them down when between twenty and twenty-
five years old, for the sake of their bark.”’—Arb., p. 1801, 1802.

When the new plantations in the royal forests, (now exceed-
ing forty thousand acres,) were begun, the most skilful and
experienced planters of oaks, in all parts of the kingdom, were
consulted, as to the best modes of planting, and particularly in
reference to the use of Scotch pines as nurses. Very various
and somewhat discordant opinions were given, and, in conse-
quence, several different methods were pursued, and with vari-
ous success.

“For several years past,’’ according to Alexander Milne,
(Loudon, p. 1803,) the plan pursued at the New Forest ¢is
to plant the enclosures with Scotch pines only, as soon as they
are fenced in and drained (if draining is required) ; and when
the pines have got to the height of five or six feet, which they
will do in as many years, then to put in good strong oak plants
of about four or five years’ growth, among the pines, not cutting
away any pines at first, unless they happen to be so strong and
thick as to overshadow the oaks. In about two years it be-
comes necessary to shred the branches of the pines, to give light
and air to the oaks; and, in about two or three more years to
begin gradually to remove the pines altogether, taking out a
certain number each year, so that, at the end of twenty or
twenty-five years, not a single Scotch pine shall be left;
although, for the first ten or twelve years, the plantation may
have appeared to contain nothing else but pines. The advan-
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tage of this mode of planting has been found to be, that the
pines dry and ameliorate the soil, destroying the coarse grass
and brambles which frequently choke and injure oaks; and that
no mending over is necessary, as scarcely an oak so planted is
found to fail. It is not an expensive method of planting, espe-
cially if the plants are raised on the spot.”

Instead of the Scotch pine, our pitch pine, which very nearly
resembles it, might, as already recommended, be employed as
a nurse to the oaks. The seeds of the pine can be procured in"
any quantities, they easily vegetate, and as they are of a family
entirely remote from the oaks, their growth has no tendency to
deprive the soil of any essential nutriment.

In many cases, the young pine woods already exist, and it
would be only necessary to sow the acorns or set the young
plants among them. As has just been seen, the latter method
has been preferred in England, where labor is much less ex-
pensive than here, and timber is so much more valuable, that it
is of great importance to save some years in the growth of the
trees, as is supposed to be done by the planting of young trees.
But, in consequence of the great cost of labor in this country,
it would be desirable to sow the acorns where the trees are to
stand, if any way could be contrived to defend them from mice
and squirrels; and this might probably be done by sowing a
sufficient quantity to allow for the destruction which would be
caused by these animals. “And there are many arboriculturists,
even in England, who prefer to sow the acorn where the tree is
to remain.

As to the management of the acorn, the following extract
from Loudon will give the most approved mode :—* the acorns
need not to be gathered from the tree, but may be collected from
the ground immediately after they have dropped; and, as in
the case of other tree seeds, they may be either sown then, or
kept till the following spring. If they are to be kept, they
should be made perfectly dry in the sun, or in an airy shed,
mixed with dry sand, in the proportion of three bushels of sand
to one bushel of acorns, or with dry moss; and then excluded

from the air and vermin, by being put into barrels or boxes, or
laid up in a cellar, or buried in heaps, and covered with a suffi-
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cient thickness of earth to exclude the weather. If the acorns
are to be transported from one country to another, the same
mixing with dry sand or dry moss, and exclusion from the air,
is adopted; but the more certain mode of retaining the vital
principle in acorns is, to mix them with moist earth, or with
moist live moss (Sphagnum): in either of the latter mediums,
they will germinate during a long voyage; but no evil will
result from this, provided they are sown immediately on their
arrival. When acoms are to be sown in a nursery, the soil
ought to be thoroughly prepared and rendered fine; and, after
the earth is drawn off the beds, or the drills opened, the acorns
may either be scattered over the beds, or along the drills, so
that the nuts may be about two inches apart; and, to regulate
this distance with greater certainty, the sand may be separated
from the acorns with a sieve. In either case, the acorns, before
covering, must be patted down with the back of a spade in the
beds, and with the back of a wooden-headed rake in the drills.
The covering, which ought to be of well-broken soil, should
vary in depth, according to the size of the acorn; one and one-
half inches being enough for those of the largest size, and one half
inch for those of the smallest size. No mode of depositing acorns
in the soil can be worse than that of dropping them in holes.”

It is often asked why young trees, generally, and oaks in
particular, when imported from the nurseries in England, suc-
ceed more certainly and grow more rapidly than similar plants
taken from woods or open grounds in the neighborhood. One
reason probably is, that all the oaks throw down a long tap-
root, and for the first few years have very few lateral fibres.*

* Another reason is, that young trees taken from a nursery, have been some-
what exposed to the sun’s direct light, and to the wind. Whereas, when taken
from the forest, they are often transplanted from completely sheltered situations,
where they have been protected from sun, wind and cold, and have, in conse-
quence, a thin, delicate bark, inadequate to protect them in & new and more ex-
posed situation, Young trees should be taken, for transplantation, from openings
in the forest or from the edges, where they have been somewhat exposed, and
thereby prepared to sustain the exposure to which they will be subjected. Other-
wise they suffer, just as the young of any other living beings would, which, after
having been nurtured delicately and in seclusion, should be suddenly exposed,
unprotected, to the inclemencies of the elements.
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When, therefore, a young tree is removed at once from the spot
on which it grew, to that on which it is to stand, the end of
the tap-root is almost necessarily broken off or much injured,
always much retarding,—sometimes fatally,—the progress of
the young tree. 'To obviate this evil, the French nurserymen
make the acorn or other seed germinate in moist earth or saw-
dust, and, before planting it, pinch off the end of the root. 'This
causes the plant immediately to throw out side fibres. For the
same purpose, it is the practice in England either to transplant
the oak after one or two years’ growth, removing at the time a
part of the tap-root, or to cut it off without removing, by insert-
ing a spade, obliquely, six or eight inches beneath the surface. -
In either case, the plant has several roots to depend upon, in
place of its single original tap-root. In some cases, after it has
grown in the place where it is to remain, for two or three years,
it is cut down to the ground; it will then throw up vigorous
shoots, and send down perpendicular roots. All but the most
promising of the shoots may be carefully removed. This has
been tried with marked success by Morrill Allen, of Pembroke,
who has paid much attention to the cultivation of the oak.

'The foreign oaks which seem most worthy of cultivation in
this State, are the two native oaks of England. Both these
have been introduced, and are growing in various situations
in the neighborhood of Boston. They are perfectly adapted
to our climate, and flourish as well and grow as rapidly, and
mature their abundant acorns as surely, as any of our own
oaks, except the red. When young, they are extremely beau-
tiful and ornamental, and, when full grown, they are among
the most magnificent trees known. The sessile-fruited oak,
(Quercus sessilifiora,) is considered less valuable; the stalk-
fruited (Quercus pedunculata,) being now almost universally
preferred as a far superior tree. As objects of beauty, and for
their value in the art of ornamental culture, as well as for use,
no foreign trees present so strong claims to our attention.

The oaks are better fitted than almost any other trees, to
stand along the borders of cultivated fields; as, where the soil
is deep enough to allow it, they send their roots to a consider-
able depth, and thus disturb but slightly the growth of grass and
other herbaceous plants and low shrubs.
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II. 2. THE BEECH. FAGUS. Tournefort.

Lofty, spreading trees of the cool regions of Europe and
America, distinguished for their smooth ashen or bluish grey
bark, and three-cornered oily nuts, protected by a bristly or
prickly, four-cleft bur. The leaves are annual, alternate and
plaited while in the bud, which is sessile, and covered with
imbricate scales. 'The male flowers are in roundish, tassel-like
aments, dependent by a long, silken thread. The females, in
roundish, sessile aments. Of this genus, there are only five or
six species yet known; one is the common beech of Europe,
and the western part of Asia, and of this, the American is
supposed to be a variety ; two are found in Chili; one or two,
possibly three, are natives of Terra del Fuego.

Tee AmericaN Beece. F. Sylvatica, L, var. Americana, Nut-
tall. Sylvestris, Michaux.
Figured in Michaux ; Sylva, III, Plate 107 ; Abbott’s Insects of Georgia, II,
: Plate 75.

For depth of shade, no tree is equal to the beech, and as it is
singularly clean and neat, and the leaves are liable to the attack
of few insects, and remain on the branches longer than those of
any deciduous tree, giving a cheerful gspect to the wood in
“winter, it deserves cultivation near houses.

The roots do not penetrate deeply, but extend, just below the
_ surface, to some distance on every side. The stem is remark-
able for its smooth bark, of a whitish or bluish grey, or lead
color, sprinkled with ash. When growing freely, it is an erect,
often fluted column of eight or ten to twenty feet, at which
height, it throws out, in every direction, many long, diverging
or radiating arms, stretching upwards and outwards, at a large
angle with the trunk. The lower branches of the lower of
these, gradually become horizontal, while the upper ones ramify
so as to form a broad, round, dense head. In the thick woods,
it shoots up in a straight, erect trunk, to a height of sixty or
seventy feet, clear, or with here and there a small, slender
branch. The branches of the tree growing freely, or on the
edge of a wood, are sometimes large, but more frequently small,
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numerous, and irregular; the branchlets various, every second
or third larger than the others; the spray short and distant, mak-
ing sharp angles, slender and tapering to a point, with shining,
deep purple bark, or of a beautiful chestnut red, indistinctly
dotted with brown. The older branches become grayish, and
gradually assume the blue gray of the trunk. On small trees,
the bark is of a light, polished leaden gray. The tree has its
finest shape when growing in an open forest, which has been
made so by gradual clearing. It then unites magnificent height
with great amplitude and length of head.

In an old tree the bark is rarely seen. But every part is
usually covered with thin, membranaceous lichens, (Lecanoras,
Lecideas, letter-like Opegraphas,) in clouds of every shade of
white, gray, and brown, outside, which are often large patches
of gray, yellow, and sulphur-colored foliaceous lichens, (Par-
melias). Near the bottom, when growing in the forest, it is
pencilled with delicate, threadlike, branching jungermannias,
and about its base, has tufts of green and purple mosses.

In winter, it is distinguishable by its long, spindle-shaped,
pointed buds.

From the density of the shade, from the slowness of the
decay of the leaves, and from the fact that thé roots run near
the surface, few herbaceous plants are found beneath the beech.
From tlese roots, however, young trees are often seen to spring,
and this seems to be one of the ways in which the beech is prop-
agated. When a tree is felled, the trunk throws out a profu-
sion of shoots, which flourish for a year or two and then perish.
The leaves, on these shoots, are usually of a rich crimson color.

The leaves, on old, fruit-bearing limbs, are in stars of four or
five, at the ends of the branchlets. On the growing shoots, they
are alternate, often inequilateral, on short, often hairy petioles,
which grow from the under side of a branch and bend upwards.
They are broad, lanceolate, narrowed below and somewhat
heart-shaped, acuminate; the nerves parallel, never branched,
ending in a single, large tooth. The surface is polished and
shining, lighter beneath and hairy while young; texture thin
and membranaceous. The leaves come out late, but often re-
main on the tree through the winter. The stipules are very
long, slender, delicate and very transient.
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The showy and beautiful flowers are in roundish tassels or
heads, dependent by threadlike, silky stalks, of one or two
inches in length, from the midst of the young leaves of a newly
opened bud, whose long, delicate, ribbon-like scales are still ad-
hering. Each flower is a hairy or silky, bell-shaped cup, with
its border divided into six segments, and contains usually from
six to twelve stamens. The fruit is on a hairy footstalk, from
the axil of a leaf. The footstalk enlarges upwards into four
fleshy, lanceolate scales, fringed, and set with stiff, sometimes
double prickles. As it ripens, these open, disclosing two prisma-
tic triangular nuts, whose edges thin out into a waved border.

The fruit, called beech mast, is a rich, oily nut. It is eagerly
devoured by pigeons, partridges, squirrels, and other wild
animals. Bears are said to have been very fond of it, and
swine rapidly fatten upon it. Most varieties are so small as
not very richly to repay the trouble of gathering, drying, and
opening them. Fortunately, this is not the case with all, as
the mast is a delicious nut. In France, the beech mast is
much used for making oil, which is highly valued for burning
in lamps, and for cooking. In parts of the same country, the
nuts, roasted, serve as a substitute for coffee.*

The leaves were formerly used in Britain, and are, to this
day, in some parts of Europe, for filling beds.t Evelyn says
that, ‘“its very leaves, which make a natural and most agree-
able canopy all the summer, being gathered about the fall,
and somewhat before they are much frost-bitten, afford the
best and the easiest mattresses in the world, to lay under our
quilts, instead of straw; because, besides their tenderness and
loose lying together, they continue sweet for seven or eight
years long ; before which time, straw becomes musty and hard :
they are thus used by divers persons of quality in Dauphiné;
and, in Switzerland, I have sometimes lain on them to my very
great refreshment. So as, of this tree it may properly be said,

¢ Silva domus, cubilia frondes.'—Jwuv.
¢ The wood’s an house, the leaves a bed.'”— Sylva, Hunter’s ed., p. 141-2.

“We can,” says Sir Thomas Dick Lauder, after quoting this
passage, ‘from our own experience, bear testimony to the truth

* Loudon’s Arboretum, p. 1963. + Thid.
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of what Evelyn says here, as to the excellence of beech leaves
for mattresses. We used always to think that the most luxu-
rious and refreshing bed was that which prevails universally
in Italy, and which consists of an absolute pile of mattresses
filled with the elastic spathe of the Indian corn; which beds
have the advantage of being soft, as well as elastic; and we
have always found the sleep enjoyed on them to be peculiarly
sound and restorative. But the beds made of beech leaves
are really no whit behind them in these qualities, whilst the
fragrant smell of green tea, which the leaves retain, is most
gratifying. The objection to them is the slight crackling noise
which the leaves occasion, as the individual turns in bed; but
this is no inconvenience at all, or, if so in any degree, it is an
inconvenience which is much overbalanced by the advantages
of this most luxuriant couch.”

The white beech grows in every part of Massachusetts, but
it is only in the forests of the western part, that it attains its
greatest height. It is there sometimes not less than one hun-
dred feet high.

It flourishes best in a rocky, moist soil, and where this is rich,
it grows with great rapidity, sometimes increasing two-thirds of
an inch in diameter in a single year.

The wood is hard, of a fine, smooth, close grain, and very
dense, having a specific gravity of .724. It is excellent for
the turmer’s use, and fine large bowls, trenchers, and trays are
made of it. In the northern part of the country, it is much
used as fuel, and ranks next to rock maple.

It is preferred to all other woods for the making of plane
stocks; and for this purpose, the wood which has grown most
rapidly is found not only to have the smoothest and closest
grain, but to be most durable, and least liable to warp. Plane
stocks are, therefore, usually made of the outer, white, or sap
. wood, the heart, or red, being less tough.

It is also used for chair posts, of which great numbers are
made of it, in Becket and the neighboring towns. It is used
for saw handles, and for bodies of carts, it answers well for lasts,
and is preferred for the cylinders used in polishing glass.

It is a valuable wood for fuel, comparing with hickory, accord-

P
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ing to Bull, as 65 to 100, and its ashes furnish a great quantity
of potash.

The beech is of very rapid growth. But it is seldom found
over two and a half or three feet in diameter, and is universally
considered a comparatively short-lived tree. Large trees are
very often found decayed at heart; and it probably reaches
maturity and begins to decay, in less than two centuries.

From its rapid growth and thick shade, it recommends itself
as a screen against wind, to give shelter to a garden. But it
has the disadvantage that nothing will grow under it, nor well,
very near it It is wanting in gracefulness, but there is an
animating play of light from its polished leaves, and this, con-
trasting with its great depth of shade, makes it an agreeable
object.

I have been unable to find more than one kind of beech in
Massachusetts. The workers in the wood speak commonly of
the white and the red ; and I have often gone in pursuit of the
varieties. But I have not succeeded in detecting any specific
difference, and believe the appearance in the wood, which has
given rise to these names, to be produced by the more or less
rapid maturation of the wood. The heart wood is of a reddish
hue. Where it predominates, the log is called red beech.
Timber, in which the white sap wood is most conspicuous, is
called white beech.

The beech is said never to be struck by lightning. In trav-
elling through a forest country, many oaks may be found which
have been so struck, but never a beech.

The beech of Europe differs so little from varieties of the
American, that some botanists think them one species. There
is doubtless a resemblance. But I am inclined to consider them
distinct ; much more distinct, certainly, than any varieties which
I have been able to find in New England, are from each other.
The leaves of the European beech are well characterized by
Willdenow as ‘‘ovate, smooth, obsoletely dentate, and ciliate
on the margin.” They are acute at each extremity. Those of
our beech are narrow at base, and usually heart-shaped, decid-
edly serrate or sometimes dentate, acuminate, and ciliate only
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while young; when they are not narrowed at base, they are
strongly cordate. 'They are much larger than those of the
European, and longer in proportion to their breadth; and the
petiole, as well as the stalk of the fruit, is much less hairy.
The aspect of the two trees is nearly the same. In the Euro-
pean, the difference between the sap and the mature wood is
very slight; in the American it is striking. I have retained
the specific name Sylvatica, as that by which our beech has
been generally known.

There are several beautiful varieties of the European, prop-
agated by budding, grafting, or in-arching, which deserve the
attention of American arboriculturists. Among the most re-
markable, are the purple, or copper beech, and the weeping.
The original tree from which all the varieties of the former of
these have been propagated, is said to have been discovered, by
accident, in 2 wood in Germany, towards the end of the last
century, and it is supposed to be still standing. ¢ In early spring,
when the leaves of the purple beech are agitated by the wind,
during bright sunshine, their clear red gives the tree the ap-
pearance of being on fire; an effect, Bosc observes, so truly
magical, that it is scarcely credible by those who have not seen
it.”’ —Loudon.

II. 3. THE CHESTNUT. CASTANEA, Tournefort.

A genus containing a single European species, which is also
American, two dwarf species found in this country, an ever-
green species on the hills of Oregon, and several species lately
discovered in Nepal and Java, in Asia;—with deciduous, alter-
nate, usually long, narrow and pointed leaves. The male flow-
ers are in long, showy, rigid, axillary aments, which appear
late, and soon fall; the female in a bristling involucre, which
enlarges to a prickly bur, containing from one to three, smooth,
roundish, thin-shelled, farinaceous nuts. It has a near alliance
with the beech.
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Tre AmericaN CresTNUT. Castanea vesca, Gertner, var.
Americana, Michaux.

Figured in Michaux ; Sylva, III, Plate 104.

This is one of the largest and tallest of our forest trees. It
rises with a straight, erect stem, hardly diminishing in size, to
the height of sixty or seventy, and, in the forests in the south-
west part of the State, to ninety or one hundred feet. The
bark on the old stocks is of a dark color, very hard and rugged,
with long and deep clefts. In smaller trees, it is remarkably
smooth, and so continues till they have attained a considerable
size. When they are a foot or more in diameter, it begins to
crack with long, superficial cracks, at the distance of two or
three inches from each other. On each side of a branch, in the
bark, is an oblique cleft; the two meeting above the branch.

The recent shoots are large, of a deep green, or bronzed, or
purplish brown color, channelled with two grooves running
down from the base of each leaf, and closely set with prominent
white or gray dots. The older shoots are of a darker color.

The leaves, which often come out in a diverging or radiant
manner, are very long, from six to nine, and often ten or
twelve inches, and one to two and a half or three inches wide,
lance-shaped, tapering or rounded at base, ending in a very
long point. The principal veins, which are regular, undivided
and parallel, end in long, bent points, which are separated by
large, curved indentations. They are green and polished
above, and smooth and paler beneath, and are supported by
stout footstalks, half an inch or an inch long. While quite
young, they are covered with a glandular viscidity, but soon
become smooth on both surfaces. On vigorous shoots from the
stump, a pair of somewhat glutinous stipules, broad at base,
and tapering to a point, defends the tender leaf, and continues,
bristling at right angles, to protect it, until the footstalk is
longer than they, when they fall off.

'The male flowers, which come out later than those of any

ther forest tree, are in large, spreading bunches of stiff catkins,
as long as the leaves, of a yellowish green color, and conspicuous
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at a distance, like pale yellow rays, on the ends of the branches.
They spring from the axil of the leaves, or are alternate, like
the leaves, on the ends of the branches. The flowers are clus-
tered .in scattered groups, along the stalk of the catkin, and,
when shedding their pollen, emit a strong and rather unpleasant
odor. 'The fertile flowers are in burs, in the axil of the upper
leaves, or, more frequently, near the base of the uppermost
stalks of the sterile flowers; they are single, or two, three or
more, near each other. The burs are, at the time of flowering,
about half an inch long, on short, stout stalks, and are invested
with crowded leaves and prickles, then very tender.

The fruit is covered with a bur, completely invested with
crowded, sharp, and stiff bristles, which are not easily handled
with impunity. It opens, when mature, by four valves, more
than half way down, and contains the nuts, from one to three
in number, in a downy cup. The nuts are roundish-ovate,
tapering to a point, smooth below, and of a chestnut brown, and
covered with a tawny down towards the tip. When more than
one are in the bur, their contiguous sides are flattened.

In October, the fruit of the chestnut forms a tuft of lively,
yellowish green, on the end of the branches, a striking object
among the darker foliage.

The chestnut tree is found on the banks of the Mousum river,
in the county of York, in Maine, a little beyond the 43d par-
allel of latitude, and thence southward, as far as Florida, and
in the Western States. It is found in every part of Massachu-
setts, but does not readily and abundantly ripen its fruit in the
immediate neighborhood of the sea. In all other parts, it yields
an abundance of sweet and delicious nuts. Botanists consider
it of the same species as the sweet, or Spanish chestnut of
Europe. That tree was, originally, a native of Asia, and
was introduced by the Greeks and Romans into the south of
Europe, from which it has long since extended into the north
and west. It was called Casianea, by the Greeks, from a
town of that name in Pontus, whence they obtained it; and
it gave its name to a town of Thessaly, to which it was
early transplanted. It is probable that only the choicest vari-
eties were propagated ; and yet the fruit of most of the varieties
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now growing in Europe, are not considered suitable food for
man. Those which furnish so large a portion of the food of
all classes, in the southern countries of Europe, and an im-
portant article of export, are cultivated varieties, with larger
and sweeter nuts. This is an important fact. The nuts of
the American tree are decidedly superior in flavor to most of
those cultivated in Europe, but are much smaller, hardly &
fourth part the size of the larger ones. Size and improved
quality are the consequence of cultivation. By selecting the
most valuable varieties of our native trees, and improving them
by the arts of culture, we may hereafter obtain fruit superior to
any now known. The extraordinarily rapid growth of the
chestnut tree will give great facilities for the improvement of
the species; and the abundance of the harvest from trees,
affords another security against the failure incident to crops
from bad seasons. The valuable varieties of the foreign tree
may be introduced by grafting, or by planting. The grafts, or
plants, of the most desirable kinds, may be readily imported
from the nurseries of France and England; and they may be
found already growing in Winship’s and other nurseries in
this State. '

The wood of the chestnut is coarse-grained, the circles of
growth being separated by numerous large pores or rather tubes;
but it is strong and elastic, and very durable, even when ex-
posed to alternations of dryness and moisture. It is, therefore,
of great value for posts, which, when charred, will last more
than twenty years, and for rails, in which form it will last half a
century. It is also much used, as a substitute for oak and pine,
in building; beams and joists, and other parts of the frame made
of it, being almost imperishable. It is used for shingles, but is
less valuable for this purpose, on account of its warping when
exposed to heat. It is extensively employed in the manufac-
ture of furniture. In the frame-work of articles to be covered
with veneers of mahogany or other ornamental wood, it stands
better than any other native wood. The frames of bureaus
and sofas, and the bottom and sides of drawers are made of it.
For these purposes much of it is brought into Boston from
Worcester County. It has been sometimes used for hoops, but
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is so far inferior to hickory and oak, that it is never used when
they can be had. Its specific gravity is .522.

It is ill adapted to use as fuel, except for closed fires, the air
in its numerous pores causing it to snap disagreeably ; its value,
according to Bull, being as 52 to 100, compared with hickory.
But it forms an excellent charcoal ; the younger trees furnishing
the best and heaviest. For this purpose Michaux recommends
its cultivation in copses. Its vigorous growth from the stump
of a tree of any age, recommends it. Springing from the stump
of a young tree, the shoots often make six or eight feet in a
single year, and in the period of sixteen to twenty-five years
they are fit to be cut.

‘“Chestnut copses,’”’ says Michaux, ¢ are considered in France
as the most valuable species of property; every seven years
they are cut for hoops, and the largest branches serve for vine-
props; at the end of fourteen years they furnish hoops for large
tubs, and at the.age of twentyfive years they are proper for
posts and for light timber. Lands of a middling quality, which
would not have produced a rent of more than four doHars an
acre, in this way yield a mean annual revenue of from sixteen
to twenty-four dollars.”

The bark of the chestnut abounds in tannin and in coloring
matter. It is therefore valuable to the tanner, and may be
used by the dyer. With iron, the extract may form an exceed-
ingly black ink. The wood seems to abound in tannin, and if
reduced to chips, it would probably be found of value in tan-
ning leather.

A large number of chestnut trees, which had grown in the
forest, of from thirty-six to fifty-one years’ growth, and varying
from thirty-four to forty-one inches in circumference, gave,
when carefully measured, very nearly three-tenths of an inch
for the annual growth in diameter for the first forty or forty-
two years. The circles, taken all together, were very nearly
uniform. On the whole, they were decidedly broader near the
circumference, showing that these trees were still growing, and
more rapidly than ever before. The circles of one which had
fifty-one circles in thirty-six inches, were very close near the
centre,—twelve within one inch. It had probably been much
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choked in its earliest growth by the surrounding trees. The
two outer circles only were sap wood, and they were the broad-
est circles of all. In every instance save one, the inner circles
were considerably the narrowest. The inference is, that, in the
old forests, the chestnut grows less rapidly for the first ten or
fifteen years, after which it continues to increase in rapidity of
growth till it is upwards of forty-five or fifty years old. Grow-
ing from the stump, where the whole growth has been felled, it
springs with excegsive rapidity in the earlier years.

The chestnut tree is not only one of the most rapid growers,
but it attains a great age. Some of the most remarkable trees of
Europe are chestnut trees. On Mount Atna is the famous Cas-
tagno di cento cavalli, so called from its having sheltered a hun-
dred mounted cavaliers. Brydone found this, in 1770, two
hundred and four feet in circumference, and it had the appear-
ance of five distinct trees. A century before, when seen by
Kircher, they were united, so that probably it had been one
tree. The Tortworth chestnut, in England, was fifty-two feet
in girth in 1820, when measured by Strutt. Near Sanserre, in
France, is a tree of more than ten feet in diameter at six feet
from the ground ; it is supposed to be a thousand years old.

The circumstances of our country are not favorable to the
existence of large trees. Few of them attain a great size in
the forest, and in few places have the largest of the forest been
left standing. An old tree is standing near Meeting-house Pond,
in Westminster, which measured fifteen feet two inches in cir-
cumference at the ground, in 1839, but diminished rapidly, being
but ten feet ten inches at four feet. An old, low tree, in the edge
of Stow, between that town and Bolton, on the side of a hill,
was fourteen feet two inches from two to five feet from the sur-
face. Several remarkable trees were standing, in 1840, in the
western part of Bolton. In July of that year, there was, on the
land of Joseph Houghton, an old tree with an erect undivided
trunk of forty or fifty feet and several large branches above,
which measured twenty-one feet three inches at the surface,
seventeen feet at three feet, and fifteen feet nine inches at six
feet. Another measured twenty-two feet eight inches at the sur-
face, seventeen feet six inches at three feet, fifteen feet six inches
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at six feet. The trunk was undivided for twenty-four feet,
where it put forth several large but short branches. A third was
a perfectly vigorous tree, rising to eighty or ninety feet, with
many large branches, at all heights above fifteen feet. . It was
eighteen feet nine inches at the surface, fifteen feet three inches
at three feet, and thirteen feet two inches at six. A fourth,
which measured nineteen feet eight inches at the surface, fifteen
feet nine inches at three feet, and fourteen feet three inches at
six, at nine or ten feet, threw out-some large crooked branches,
and then towered to eighty or ninety feet, with a magnificent,
full, branchy head. In the near vicinity, on land of widow
Rhoda Houghton, are many noble trees, three of which deserve
to be recorded. One, a vigorous, well-branched tree, seventy
or eighty feet high, measured, at the surface, at three and at six
feet, twenty-two feet three inches, seventeen feet one inch, and
fourteen feet ten and one-half inches. A second, beginning to
decay, measured, at the same points, twenty feet five inches,
sixteen feet two inches, and fourteen feet ten inches. ‘A third,
which at six feet divided into two main trunks, seventy or
eighty feet high, measured, in like manner, twenty-two feet six
inches, seventeen feet one inch, and sixteen feet seven inches in
circumference.

In the stump of a tree recently growing on the same land,
which measured four and one-half feet or fifty-four inches in
diameter, one hundred and twenty circles were counted, indi-
cating an annual growth of nine-twentieths of an inch. At the
same rate, the largest of these trees may be a hundred and
seventy or a hundred and eighty years old. Two trees in Hop-
kinton, on land of Mr. Valentine, measured, in 1826, one twenty-
five and one-half feet, the other twenty-three feet at the ground.

South-east of Monument Mountain, near the road leading to
Sheffield, in a pasture, an old chestnut measured, in September,
1844, at the ground, thirty feet two inches in circumference; at
two feet, twenty-four feet seven inches, at four, twenty-one feet.
At sixteen feet, it throws out several large branches, which form
a top of sixty feet across. Some of the branches are decaying
and ruinous. .

Such fine old trees as these, wherever found, ought to be

23
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spared. Nothing ‘but the oak produces so superb an effect.
An old chestnut throws out arms almost as strong as the oak,
and its foliage forms as beautiful a mass and a thicker shade.

The chestnut flourishes on rocky hills, where there is no great
depth of soil, on a surface difficult of tillage,-and fit only for
pasture or forest. Of the many acres of this description in va-
rious parts of the State, especially in the middle counties, it is
to be hoped that a portion will be spared to this valuable and
rapidly growing tree. A circumstance which gives additional
value to this tree is, that the wood admits of a high polish, and
beautiful furniture may be made of it.

The mode of cultivating the chestnut is similar to that for the
oak. It is successfully raised from the nuts, which, whether
they are to be sent to a distance, or to be reserved for eating,
should be gathered in the sunshine and exposed several days to
the direct rays of the sun. The chestnut may also be grafted
in any of the modes in use for other trees.

The dwarf chestnut, a native of the Southern States, bears
the rigor of our winters and forms a shrub six or eight feet high.
It has a strong resemblance to the common chestnut, with leaves
and fruit much smaller.

II. 4 THE HAZEL. CORYLUS. L.

The hazels are shrubs, or, in the single instance of the Con-
stantinople hazel, C. Colurna, low trees, with alternate, entire
leaves,—common in the cooler zones of both hemispheres. The
male flowers, which come out very early, are in slender, cylin-
drical, pendulous aments; the female, in bud-like clusters,
bristling with the long, thread-like, colored stigmas. There is
one species, with many varieties, cultivated in Europe, one
small tree, belonging to Turkey, and two species native to this
country, the common, and the beaked hazel. The husk of the
common hazel resembles a cap, whence its English name from
the Saxon, Aesle, a cap, and also its botanical, from the Greek,
corys, a helmet.

The hazels are readily propagated by sowing the nuts, by
suckers, and by layers.
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Tue AmericaN Hazer. C. Americans. Wangenheim.

The hazel is a small, branched shrub, from three to six feet
high. The younger branches are gray and hairy, with green, or
red, gland-bearing hairs, and afterwards become brown, lighter
below, with orange, or green dots; the stem is dark colored.
The leaves are broad ovate, or elliptic, heart-shaped at base,
acuminate, coarsely and irregularly somewhat doubly serrate,
hairy and rough, at last nearly smooth above, pale and hairy,
with fine hairs, on the veins, veinlets, and axils beneath. The
leaf-stalk is short, round, and covered with glandular hairs,
which are scattered on the mid-rib, and sometimes on the larger
veins beneath. Stipules broad at base, - tapering to a point,
sometimes toothed and cut, nearly as long as the footstalk.

The aments of the next year appear in the axils of the leaves
in August. In March or April, those on which the sterile
flowers are arranged, are found expanded into slender, cylin-
drical, tremulous catkins, two or three inches long, terminal, or
dependent from lateral footstalks, single, or two to five together.
They consist of deltoid, wedge-shaped, concave, pointed, hairy
scales, pretty closely and imbricately arranged around a central
thread, and each containing about eight anthers, attached by a
short, minute thread, to a delicate, hairy membrane, with which
it is lined, and which terminates in two scales, just below the
edge of the outer one. 'These aments are of a grayish yellow,
or fawn-color, and hang gracefully on their stalks, moving with
every wind, and spreading in the air their yellow pollen.

The fertile flowers are little star-like tufts of crimson stig-
mas, projecting above a short, scaly bud of numerous scales;
the outer scales are broader, and edged with hair, the inner
ones hairy, lanceolate, and fleshy. In the axil of the central
scales are the stigmas, which are long and thread-like, and
divided to their base. The inner scales increase in size with
the nut, and become the husk, two or three scales, very much
enlarged, enclosing it entirely, and forming a cap.

The nut is about thres-fourths of an inch in breadth, and
somewhat less in length, roundish, slightly compressed, with a
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bony shell of a light brown color, roughish at base, where it
adheres, while immature, to its cap. This is an involucre of
two broad leaves, much larger than the nut, green and fleshy
when young, inflated at base, covered with coarse, glandular
hair, deeply and irregularly cut, fringed on the compressed bor-
der, and turning grayish brown, when mature.

The hazel grows readily in dry, or moist, light soil, by the
sides of woods or walls. The fruit varies much in quality in
different places. In taste, it is fully equal to the filbert, and by
many persons it is preferred. The finest specimens of it are
equal to the filbert in size; if these were selected, and carefully
cultivated, they would, as all other fruits have been found to
do, with similar treatment, improve in quality. In England,
the filbert is much cultivated, and is sometimes a very produc-
tive crop. Miller says that its qualities can only be preserved
by propagating by suckers, or layers. The same methods might
be used for our hazel. By selecting the largest, finest, and ear-
liest nuts, sowing them in the most propitious soil, and selecting
from those plants which soonest come to bearing, the most pro-
mising nuts, for seed, and thus constantly repeating the opera-
tion, the size, productiveness, and flavor of the fruit would,
doubtless, be greatly improved. The improved varieties might
be easily propagated by suckers, of which it is the nature of
the hazel to throw out great numbers.

There are many road sides and borders of fields which might
be planted with the hazel, from whence, with little expense, a
desirable addition to the table might be raised, which children
could be employed to gather. Hazel-gathering is, even now, in
some parts of New England, a pleasant little festival for child-
ren; and the remembrances of the nooks among the woods,
and the thickets along the river banks, to which the search for
nuts leads, are not unwelcome, in graver and busier years.

The common hazel is found from Canada to Florida, and
through the Western States.

The plant is too small to be of much service, though it may
possibly have as much virtue as the European species of which
Evelyn writes : “ The coals are used by painters to draw with,
like those of sallow: lastly, for riding switches, and divinatory
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rods for the detecting and finding out of minerals; at least, if
that tradition be no imposture.”

Tuee Beakep Hazer. C. Rosirata. Aiton.

This is a somewhat smaller shrub than the common hazel,
being from two to six feet in height, and it is of much less fre-
quent occurrence. Yet there are few country towns in which
the boys are not acquainted with the taste of its nuts. The
recent shoots are brown and smooth, sprinkled with a few
gray dots. 'The older branches are rough and darker, and the
stem a grayish brown. The leaves are on very short, nearly
smooth footstalks, pear-shaped, narrowed towards the base,
and heart-shaped, ending in a point, doubly and irregularly
serrate, smooth above, somewhat downy or hairy beneath. The
nut is small and roundish, enclosed in a bristly husk which fits
its shape at the base, but is lengthened into a jagged beak at
the extremity, like a narrow, long-necked bottle. By this it is
easily distinguished from the common hazel, as well as by the
inferiority in the size and quality of the nuts. 'These grow on
the ends of the branches, in bunches of two to eight or nine;
most of which never come to perfection.

This is a northern species. Dr. Richardson found it in Can-
ada, as far north as the Saskatchawan. On the highest moun-
tains of the Alleghany range, it occurs in the southwestern part
of the country.

Messrs. Prince, of Long Island, found that the European hazel
grows perfectly well in our climate; a single bush annually
producing half a bushel of filberts.

The Constantinople hazel is a tree of sometimes fifty or sixty
feet in height.
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FAMILY III. THE HORNBEAM FAMILY. CARPINACEE.

This family is nearly allied to the oak family, from which it
is distinguished by hdving its female flowers arranged in a loose
terminal ament, which becomes an open, pendulous, compound
fruit resembling a hop. The male flowers are on long, cylin- -
drical, tassel-like aments, formed of simple, imbricate scales,
with twelve or more stamens attached te the base of the scales.

It contains small trees, found in the temperate zone of both
hemispheres, remarkable for the solidity, strength and tough-
ness of their wood ; with annual, alternate, simple, entire leaves.
The buds are covered with imbricate scales, investing and sep-
arating the plaited leaves.

It comprehends two genera of trees found here The Homn-
beam, with its naked nut concealed in the axil of a leaf-like
bract ; and

The Hop-Hornbeam, whose nut is covered by a hairy, in-
flated, membranous sack.

”

III. 1. THE HOI—KNBEAM. CARPINUS. L.

Small trees, with a smooth, fluted or irregular trunk, and al-
ternate, entire leaves. The female flowers are in loose aments,
made of small, scale-like, changed leaves, in pairs. 'These,
enlarged, contain the fruit, which is a small, ribbed, bony nut
in the angle of a changed, halbert-shaped, or three-lobed leaf.
There are about six species, one of which only is found in New
England. '

Tee AmMericAN HornNeeam., C. Americane. Michaux,
Figured in Michaux; Sylva, Plate 108.

The hornbeam is a small. tree, easily distinguished by its
trunk, which is marked with longitudinal, irregular ridges,
resembling those on the horms of animals of the deer kind.
From its great resemblance to the European species, it received
at once from the earliest settlers this good old English descrip-
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tive name.* The bark is smooth, like that of a beech, and of
a dark bluish gray or slate color, whenee it is sometimes called
the blue beech.

The trunk is a short irregular pillar, not unlike the massive,
reeded columns of Egyptian architecture, with projecting ridges
which run down from each side of the lower branches. The
branches are irregular, waving or crooked, going out at various
but large angles, and usually from a low point on the trunk.
The recent shoots are very slender and tapering, somewhat
hairy, and brownish or purple. The older branchlets are of a
dark ashen gray with a pearly lustre.

The leaves are very much like those of the black birch. They
are on short footstalks, elliptical or oblong, two to three inches
long and one to one and one-half broad, rounded at the base,
sharply and-unequally serrate, smooth and slightly impressed
at the veins above, paler and softly hairy along the veins and
with a prominent tuft of hair at the axil of the veins beneath.
The footstalk is a little hairy; the buds oval. The autumn
colors of the leaves are different shades of scarlet and crimson.

The male catkins come out before the leaves, on the sides of
the branches. They are an inch or usually less than an inch
long, and look as if they had been stunted in their growth. They
are set with broad-ovate, pointed scales, within which are twelve
or more anthers resting by their base on short filaments. The
female catkins come out of the same bud with the leaves, at the
ends of the smaller branches, so that the fruit is in clusters ter-
minating a short, leafy branchlet. When mature, the compound
fruit-heads are on very slender footstalks of from one to two-
thirds their length, and consist of a series of alternate pairs
of traneformed, sagittate leaves, growing together at base, and
forming each a cup enclosing an egg-shaped, eight-sided nut, in
a thin, dark brown, ribbed husk, crowned with the stigma. The

® Gerard thought otherwise in regard to the derivation of this name. He says,
of the corresponding English species, “ The wood or timber is better for arrowes
and shafls, pulleyes for mils, and such like devices, than eime or wich-hazell; for,
in time, it waxeth so hard, that the toughness and hardness of it may be rather
compared to horn than unto wood ; and therefore it was called hornebeam or hard-
beam.—Herball, p. 1479, ’



176 WOODY PLANTS OF MASSACHUSETTS.

nut is flattened on one side, of a woody texture, and contains a
small kernel which tastes somewhat like a chestnut.

When growing by itself, in open ground, the hornbeam is a
low tree, with a broad, round, crowded, leafy head, the lower
branches bending nearly to the ground on every side. Its gen-
eral aspect and figure are like those of the beech, and it is
more uniform in its appearance than any other tree.

It is found in every part of the State and in almost every
variety of soil except the most barren; but flourishes only in
rich moist land. It is never a large tree. I measured one by
the side of the Agawam River, near Chester Village, which was
three feet nine inches in circumference above the bulging of the
roots, and about thirty feet high; one in Brookline measured
two feet six inches at two feet from the ground; and I have
often seen it of similar dimensions. It is usually five or six
inches in diameter and about twenty feet high. From the situ-
ations in which it is commonly found growing, on the steep sides
of river banks, and cold, clayey hills, it is rarely erect, but
generally inclined obliquely upwards, with very large, spread-
ing branches.

It is of slow growth, and is supposed to live to a great age.
The wood is white, close-grained and compact, and has great
strength. It is used for beetles, levers, and for other purposes,
where strength and solidity are required; and it is well fitted
for the use of the turner. The corresponding species in Europe
is much esteemed as fuel, and in France its charcoal is preferred
to most others. The hornbeam is a tree of considerable beauty.
Its smooth, fluted trunk is an interesting object to one curious
in forest history ; its foliage is remarkable for its softness, and
the fruit is unlike that of every other tree. The crimson, scar-
let and orange of its autumnal colors, mingling into a rich pur-
plish red as seen at a distance, make it rank in splendor almost
with the tupelo and the scarlet oak. It is easily cultivated and
should have a corner in every collection of trees.

According to Michaux, this tree is found in Nova Scotia, and
Pursh found it in Florida. It is common in all the New Eng-
land States, in New York and Pennsylvania, and in Carolina
and Georgia.
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III. 2. THE HOP HORNBEAM. OSTRYA. L.

To this genus belong low trees or shrubs of the temperate
zones in both hemispheres. The sterile flowers are in cylindri-
cal, pendent aments ; the fertile, in short, slender aments, which,
when mature, have a striking resemblance to a hop, and are
made up of inflated sacks containing a brown nut. There are
few species, of which one is a native of the south of Europe,
and one only, of this country. ’

Tre AmericaN Hop Hornseam. O. Virginica. Willdenow.

Figured in Michaux ; Sylva, Plate 109; in Abbott’s Insects, I, Plate 78 ; and
poorly in Audubon’s Birds, Plate 40.

The hop hornbeam is a handsome, small, slender tree, easily
distinguished when in fruit by the resemblance of its spike of
seed-vessels to a hop. The leaves are similar to those of the
black birch and of the hornbeam, from the former of which
they may be distinguished by the absence of the chequer-berry
taste, and from the latter, by being more elliptical. The twigs
are distinguished from both by their extreme toughness. The
bark on the trunk is dark grayish, and is remarkable for being
divided into very fine portions, three or four inches long, easily
scaling off, narrower than the divisions on any other rough-
barked tree, and continuing to become finer and narrower as
the tree grows older.

The branches are rather small, long and slender, and make
a large angle with the stem, forming an open head. The bark
on the younger ones is smooth, and of a reddish copper or
bronze or dark purplish brown color, like the cherry tree, dotted
with white or gray. These dots lengthen horizontally, as on
the bark of the birch, and the smoothness and deep color con-
tinue till the branch or stem is two or three inches thick, when
the bark begins to crack and become grayish.

The recent shoots are very slender, of a reddish green dotted
with brown ; the older shoots are small and tapering, giving,
with the leaves expanding in the same plane, great softness of
appearance to one of the toughest trunks of the woods.
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The leaves are three or four inches long, and two wide,
oblong ovate or elliptical, heart-shaped at base, beautifully ta-
pering to a long point, unequally and sharply serrate, smooth
above, paler and sumewhat hairy, particularly at the axils and
along the veins, beneath, thin, of a delicate texture, and sitting
on very short, often hairy footstalks. In autumn, the leaves
assume various shades of orange brown, or yellowish brown,
and russet. .

The barren flowers, which expand in May, at the same time
with the leaves, or just before, are in cylindrical, pendulous cat-
kins, one or two inches long, of a tawny, brown, or purple
color, at the ends of the twigs of the last year. 'The scales of
which they are formed are very short, broad ovate, acuminate,
thickly ciliate, and hairy at the base within. The stamens are
twelve or more, one-celled, bearded at tip, resting, near their
base, on short, irregularly branched, hair-like filaments.

The fertile flowers come from the same bud with the leaves,
so that they are at last at the end of a leafy branch. This bud
is enclosed by several scales, and each leaf, plaited and folded
together within, has at its base a pair of thin, pointed, striate,
stipular scales, which soon fall. The leaves and the minute
branches are invested with bristle-like hairs. Above the leaves
are the slender catkins, half an inch long, made up of very
hairy, long, pointed scales, which soon fall off. Within them
are the smaller but more permanent scales which protect the
future fruit. Several of the lower ones contain nothing. The
upper ones protect each two sacks, conical at base, and ending
in cylindrical, hairy tubes, from which project the two hair-like,
purple or red stigmas, surmounting the enclosed ovary. At the
period of the bursting of the anthers, the female catkin is three
or four tenths of an inch in length. This rapidly enlarges, and,
at maturity, is an inch, or sometimes two or three inches long,
and of half that width. This compound fruit is a collection of
follicles, resembling a hop, erect, finally pendulous, on a club-
shaped, hairy stalk of the same length, terminating the branch-
lets, and a conspicuous ornament in July and after. The seed-
vessels, to the number of twelve to twenty, are aggregated in
pairs. Each is an ovate, flattened, membranaceous, veined,
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inflated, sessile sack, half an inch long, terminating in a point,
and set at base with numerous, needle-like, stinging hairs, and
containing at the base a dark brown nut of nearly the same
shape, three or four lines long, free, except at base, where it
adheres to the sack.-

The wood of the hop hombeam is close-grained and com-
pact, and remarkably tough and stiff; on account of which
properties, it is often used to make levers and is called lever-
wood. It is also called iron-wood, from its extreme hardness,
and is well adapted to make cogs in mill-wheels. It is suitable
for stakes of carts, for binding-poles and for all similar uses.

This tree seldom grows to a large size. 1 measured one in
Roxbury, near the rail-road, where it occurs abundantly, which
was three feet two inches in girth at the ground, two feet six
inches at four feet, two feet eight inches at five and one-half
feet. On the road leading from Pittsfield to Williamstown, in
Lanesborough or beyond, in a field on the right, I measured, in
September, 1838, one which had a circumference of five feet
and eleven inches at the ground, and another of four feet nine
inches. ’

In Bristol County, this tree is sometimes called black hazel,
and Indian cedar. .

Dr. Richardson found the hop hornbeam in Canada, as far
north as Lake Winipeg. Michaux found it in New Brunswick
and Nova Scotia. It occurs in all the New England States; in
New York; in Pennsylvania; and in Carolina and Georgia.
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FAMILY IV. THE WALNUT FAMILY. JUGLANDACEZE.
Dz Caxporrr.

The plants belonging to this family are lofty timber trees,
found native in the northern temperate regions of both conti-
nents. They are distinguished for their compound, pinnate
leaves, exhaling an aromatic odor when crushed; the barren
flowers borne on simple or compound pendulous catkins; the
fertile, in a small terminal group, or solitary. There are few
genera ;—one common to Europe and this country, one peculiar
to this country, and a few others more recently and less per-
fectly known. ‘

The kernels of several of the species are sweet and whole-
some, abounding in oil. The rind of the English walnut is
extremely astringent, the rind and the bark of the butternut
possess cathartic properties, and the husk and bark of both
species of American walnut and of several of the hickories, may
be used in dyeing. The wood of all is highly valuable as
timber.

Insects on the Wainuts and Hickories.—The caterpillar of
the beautiful Luna moth, (Attacus Luna; Harris's Report, p.
277), feeds on the leaves of the hickories and walnuts. So does
a species of the Limacodes or slug-caterpillars, (ib. p. 303).
Swarms of caterpillars of one or perhaps several species of
Pygera are found on the same trees, (ib. p. 313). The smaller
limbs of the pignut hickory are found, during July, covered on
their lower surface by clusters of the Aphis carye, (ib. p. 190),
which suck their sap; and the bark and wood of this tree are
bored, sometimes very extensively, by the larvee of a Buprestian
beetle, (ib. p. 40). Grubs of the Apate basillaris sometimes
destroy the shelibark by boring to its heart, where they undergo
their transformation, (ib. p. 76). The caterpillar of the walnut
sphinx, (Smerinthus juglandis), feeds on the leaves of the black
walnut and the butternut, (ib. p. 230), and the most magnificent
of the American moths, called by Dr. Harris the regal walnut
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moth, Ceralocampa regalis, feeds on the leaves of the black
walnut, (Report, p. 287).

The two American genera of the Walnut Family, are the
Walnut and the Hickory.

1. The Walnut has its flowers in simple, undivided aments,
its fruit covered by an undivided husk, and its leaves made up
of very many leaflets,—from eleven to twenty-three.

- 2. The Hickory has its sterile flowers in compound aments,
the husk of its fruit opening naturally by four seams, and its
leaves of fewer leaflets,—from five to nine.

I. THE WALNUT. JUGLANS. L.

Spreading, round-headed timber trees, natives of North Amer-
ica and Persia, with rough bark, and deciduous, aromatic, com-
pound leaves, made up of many leaflets, as many, usually, as
from five to eleven pairs with an odd one. The sterile flowers
are in large, undivided catkins, from buds distinct from the
leaf buds, each flower containing from eight to thirty-six sta-
mens; the fertile are solitary or in small groups at the end of
the branches. The fruit is large, and covered with a spongy,
odorous, undivided husk.

Before the introduction of the mahogany into Europe, the
wood of the European walnut was much employed in the con-
struction of furniture. Itschief use now is for gun-stocks. The
kernels of the walnuts abound in oil, which is prone to become
rancid, either in the kernel or when expressed, and is then
unwholesome. Properly dried, the nuts are sweet, wholesome
and nutritious. The expressed oil is not congealed by cold,
and, drying on exposure to air, it is useful in painting. It
is also used in cookery, as a substitute for the olive and almond
oils. The nut-bread, left after the expressure-of the oil, is nu-
tritious, and is used to fatten poultry and other domestic ani-
- mals. The bark of the several species is bitter and astringent,
and has been recommended in fevers, and to give tone and
strength to the stomach. The sap abounds in sugar, which
crystalizes on evaporation, like that of the sugar-cane. Fer-
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mented, the sap affords an intoxicating liquor called walnut
wine.* -

- There are two species found native in New England :

1. The Butternut, known by its long, ovate fruit, covered
with clammy hairs, and

2. The Black Walnut, whose fruit is nearly round, not hairy,
but slightly rough with granular points. -

Sp. 1. Tre Burreenur or O Nut TrEE. Juglans cinerea. L.

Figured in Bigelow’s Medical Botany, Plate 32 ; in Michaux; Sylva, Plate 31;
and in Audubon’s Birds of America, Plate 142,

A low, broad-headed tree rising to the height of thirty or forty
feet, and spreading to a considerable distance on every side.
Even in the forest it shows little disposition to soar to a great
height. 'The recent shoots are of a light greenish gray, downy,
soon becoming of a clear light gray, obscurely dotted. The
branchlets of last year are stout, smooth, of an ashen brown,
with gray dots, the scar of the leaf conspicuous and large.
The branches are horizontal or slightly inclining upwards, very
long, irregular, with a gray bdrk, soon cracking and growing
rough with grayish superficial rifts, the lenticular dots long and
lighter-colored; on the very large branches the prominent ru-
gosities often cross each other diagonally, cutting the surface
into lozenges, or the clefts separate, widening into diamonds;
while the trunk, covered with a dark granite gray bark, is
rough, with clefts not running into each other. The leaves are
compound, twelve to eighteen inches long, with from three to
seven, rarely eight, pairs of sessile leaflets, and an odd one
which is supported on a prolonged footstalk. The common
footstalk is stout at base, tapering, rounded or angular, or often
flattened horizontally below the leaves and vertically between

. them, very downy, as is the lower surface of the leaves. The
. leaflets are from two to four inches long, and somewhat less than
half as wide, lance-ovate, rounded at base, gradually tapering to

* Burnett's Outlines ; II, p. 528.
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a prolonged point, serrate, rather thick and rough, and lighter
colored beneath. The buds are destitute of external scales.

The sterile flowers issue from the sides of last year’s shoots, in
large green catkins four to seven inches long, and four or five
_ eighths of an inch or more in diameter. They are on oblong,
shield-like, green scales, disposed pretty closely on all sides of the
catkins. [Each scale terminates in a brown, hairy tuft, above
which are three lanceolate, pointed lobes, with two lateral lobes
midway of the scale. The stamens are about eight to twelve,
sessile, brown on the upper surface, which, by the pendence of
the catkins, becomes the lower.

Fertile flowers, two, six or seven on a terminal downy stalk.
Each is surrounded by an involucre of several broad scales,
forming at base the oblong cup, and within them are five or six
narrow, pointed sepals, immediately investing the long style,
which terminates in a large purple or rose-red stigma, deeply
cleft, two to three eighths of an inch long. The cup, which
enlarges to become the fruit, is invested with numerous reddish
or white glands, which exude a penetrating, viscid substance.

The leaf-stalks and recent shoots are set with similar glands
in less number. ,

The flowers appear in May, and the fruit ripens in October.

The fruit grows single or two to five together on the sides and
end of a stout, pliable footstalk, which is one to three inches
long. They are green, turning to brown, oblong-ovoid, or in-
versely pear-shaped, invested with glandular hairs, which se-
crete a clammy, resinous and pengtratihg odorous substance, and
crowned by the stigma and ends of the calyx scales. Within
a thin, leathery husk, they contain a nut about two inches long,
and of half that thickness, covered with stony, opposite, keel-
like projections, and sculptured with deep furrows and sharp
irregular ridges. It is rounded at base, and acute at the end,
and about an inch in diameter. The kernel of this nut is of one
piece, but can with difficulty be extracted whole. It is of an
oily nature, and soon becomes rancid; but when carefully dried
is sweet and very pleasant.

The butternut tree abounds on the Hoosic Mountains, among
the Green Mountains, on the sides of the Wachusett, and par-
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ticularly in the Connecticut valley, where it attains a very large
size. Itis of very rapid growth when young.

From the bark of this tree an extract is made, which is
sometimes employed as a medicine, and is valued as a safe
purgative, peculiarly mild in its operation. 'The bark and the
nut-she]ls are also used to give a brown color to wool. The
Shakers at Lebanon dye a rich purple with it. Bancroft says
that the husks of the shells of the butternut and black walnut,
may be employed in dyeing a fawn color, even without mordants.
By means of them, however, greater brightness and durability
are given to the color. The bark of the trunk gives a black,
that of the root a fawn color, but less powerfully. From the
sap an inferior sugar has been obtained. The leaves, which
abound in acrid matter, have been used, in the form of powder,
as a substitute for Spanish flies.

The young, half-grown nuts, gathered early in June, make
excellent pickles, and are much used for that purpose, the clam-
my down being removed, before pickling, by plunging them
in boiling water and rubbing with a coarse cloth.

The wood is light, of a pale reddish color, of little strength,
but durable when exposed to heat and moisture, rather tough,
and not liable to the attacks of worms. For gun-stocks, it is
equally stiff, elastic, and tough with black walnut, but less hard.

It makes beautiful fronts of drawers, as used by the Shakers
at Lebanon, and excellent light, tough, and durable wooden
bowls. In the western part of the State, coffins are often made
of it. Where abundant, it is used for posts and rails, and for the
smaller timbers in house frames. It is sometimes used for the
panels of coaches and other carriages, being pliable, not splitting
when nails are driven into it, and, from its porosity, receiving
paint extremely well.

Michaux says that the butternut is found in Upper and Lower
Canada, on the shores of Lake Erie, in the States of Kentucky
and Tennessee, and on the banks of the Missouri. It occurs in
all the New England States, and in New York and Pennsyl-
vania.

In Richmond, I measured a butternut tree which was thirteen
feet and three inches in circumference in the smallest place below
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the branches. I have found trees of nearly similar dimensions
in many parts of the State, and much larger ones on the Con-
necticut River.

Sp. 2. Tee Brack Wawnvr. J. nigra. L.

Figured in Catesby, Plate 67 ; in Michaux, Sylva, I, Plate 30; and in Audu-
bon’s Birds of America, II, Plate 156,

A fine tree with spreading branches and a broad round head.
The bark is rough and furrowed, and darker than that of the
butternut tree.

The leaves have from six to ten pairs of leaflets and an odd
one. They differ from those of the butternut by being smooth
above, while those of the butternut are rough ; in having the
leaf-stalk smooth, the leaves more smooth on both surfaces, more
strongly serrated, less sessile, and a little more pointed, with the
leaf-stalk less swollen, and the buds smaller. 'The fruit is
round, and on a short footstalk that of the butternut, long, ovate,
and on a long footstalk.

It is found in Massachusetts, but comes to its greatest perfec-
tion, and displaysits fullest proportions in the States on the Ohio.
Ou the banks and islands of that river, Michaux says he has
often seen trees three or four feet in diameter, and sixty or
seventy feet in height, and that it is not rare to find them of
the thickness of six or seven feet. “ When it stands insulated,
its branches, extending themselves horizontally to a great dis-
tance, spread into a spacious head, which gives it a very majes-
tic appearance.” As it is found growing with us, it is remark-
able rather for beauty than for majesty; yet if the flourishing
young trees which are now to be seen are allowed to increase
for a century, they will probably merit the encomium bestowed
by Michaux.

The sterile flowers are loosely set on green, simple catkins,
from four to seven inches long, dependent from the axil of the
last year’s leaves. Stamens very numerous, twenty to thirty or
more, green, short, sessile, close set within a nearly circular pe-
rianth of six rounded lobes. The fertile flowers are sessile on
a terminal common footstalk, an inch or more long. Each cup
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is surmounted by a many-toothed circle or involucre, within
which are four slender, lanceolate lobes, encircling the style
with its long, deeply bifid, purpleor red stigma. Recent shoots -
slightly downy or powdery, as are the leaf-stalks.

The leaves are very long, with from fifteen to twenty-one
leaflets ; the leaf-stalk downy ; leaflets on a short petiole, nearly
smooth, downy on the mid-rib above and beneath, ovate-lanceo-
late, witha long acumination, inequilateral at base, lower ones
cordate, middle ones rounded, upper ones acute below and serrate.

Recent branchlets very downy; fruit-stalk somewhat downy.
Fruit globose, nearly smooth, or somewhat granulate, and of a
greenish yellow when mature, but soon turning to a dark brown.
Within the spongy husk is a rough, deeply furrowed nut, round,
but slightly flattened, with a woody or bony covering. The
kernel, which nearly resembles that of an English walnut in
shape, is more oily, but, when carefully dried, of a rich and
very agreeable taste.

The wood of the black walnut is of a dark violet or purple
color, becoming deeper and almost black with age. It is valu-
able for its fineness of grain, tenacity, hardness, strength and
durability. These qualities, together with its beauty and tough-
ness, render it preferable to any other material for the stocks
of muskets. The wood is beautifully shaded, and admits of a
fine polish, and it is now very extensively used in the manufac-
ture of tables, chairs, bureaus, bedsteads, and other cabinet
work, and sometimes for book-shelves and the cornices and
panels of rooms. Where abundant, it serves the same useful
ends that hickory does with us. Posts made of it last for more
than a quarter of a century. It is brought into the State in
con