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REPORT UPON FORESTRY

The law under wLicli two previous Eeports upon Forestry have been
transmitted to Congress required certain specified points of inquiry to

be made. In the first of these were embodied many practical sugges-
tions having reference to forest-tree planting, a consideration of various
scientific principles involved in the general subject of forestry, and a
notice of various economies that find application in the industries em-
ployed in bringing forest i)roducts into market and in preparing them
for use.

The second report presented very fully so much of the subject as re-

lated to the exportation and importation of forest products, going back
to the beginning of a constitutional go^ ernment in 1789, and present-
ing these data with as much fullness and uniformity as official records
would allow. A principal object in covering so long a period was to

show the rise and progress of this commerce in different sections of the
country, its decay in regions where the supplies became exhausted, and
its transfer to new localities as they became accessible by the opening
of new avenues of transi:>ortation, and were demanded by new markets,
or as they were found to be available for foreign trade. A careful

study of these tables affords ample evidence of the necessity of making
early and ample provision for future supplies by planting, reservation,

and increased economy in consumption, if we would avoid the most
serious inconveniences in the future. The existing timber regulations
of the several provinces in Canada were also i^resented in the last re-

l)ort, with statistics showing the extent of the forest resources of that
country, the amount of our transactions in these commodities, and the
tendency of transportation through timber- slides, canals, and other
public works.

PLAN OF PRESENT REPORT.

In the present Eeport we design to consider some of the measures
deemed of highest imi)ortance for the promotion of our national welfare
in regard to the maintenance of supplies and the acquiring and dissem-
ination of facts having practical reference to the subject of forestry. In
the course of these inquiries it is our purpose to present, so far as may
be, the experience of other countries which, like our own, are looking
forward to a time when the native supplies of timber will no longer
meet the current and growing wants of this country and the demands
of commerce, and when conservation and encouragement in planting
will be among the imperative duties of the government. As this time
approaches we shall begin to need the advantages that may be drawn
from the experience of older countries, where imi>rovidence and waste
have long since done their work, and where, oftentimes under difficul-

ties that might have been avoided with timely forethought, methods
have been devised and successfully apphed for supplying these impor-
tant wants.



Z PLAN OF THIS REPORT: FUTURE SUPPLIES.

In the present report we deem it of first importance that attention
should be especially called to the neglected condition of the timber still

remaining upon the public domain, and will suggest a plan of manage-
ment tending to their maintenance for present and future use.

The subject of experimental forest stations will be considered in de-

tail, and suggestions made as to their location and management.
The subject of forest fires is one of exceeding importance, as in some

years causing a greater destruction to the forests than that occasioned by
all the demands of industry put together j and during the past summer
we have had renewed experience in these fearful calamities in the de-

struction of property and of life. In view of the importance of this sub-
ject, a circular was issued from the Department of Agriculture some
months since, to collect from correspondents such facts and suggestions
as ai)peared to deserve notice. Many data have been procured from
other sources, and the statutes of the various States and Territories

of this country have been carefully examined, with the view of collect-

ing and comparing their provisions, and especially to ascertain the
measures proposed for |)reventing their occurrence or lessening their

damages. The results of these inquiries are given in the present report.

Even in cases where these calamities occur from causes wholly beyond
our control, as in some that we notice in detail, it is desirable that their

possibility should be realized, for we must at least take into account
these losses in our estimates for the future, and allow for the amount of
timber thus lost, in addition to that of probable demand for use. The
use of charcoal for metallurgical purposes, and of barks for tanning, have
also been made subjects of special inquiry.

PROBABILITIES OF FUTURE TIMBER SUTPLY.

In looking forward to the probabilities of future supply of timber, we
cannot expect (unless so far as may be derived from Canada) any assist-

ance worth noticing from foreign countries, and must substantially de-

pend upon ourselves for whatever we may require to meet the vast and
varied wants of our population. Although in some instances the con-
sumption may become less, as from the substitution of iron in civil and
naval architecture, or of mineral coal for fuel, we can scarcely expect
that the general demand will ever decrease; but that it will steadily ad-

vance with our increase in wealth and numbers, and that its supply
must depend upon growth within our own territory, and, as the native
timber is exhausted, it must in a great degree be rereared under the
care and protection of man.

It is indeed true that timber will grow through man's neglect wher-
ever the soil and climate do not forbid, but with due forethought and
intelligent care there is no cultivation that better repays the attention
bestowed upon it than that of forest trees.

As a general rule, trees will flourish in any region that was covered
by a native forest growth at the time of the first settlement of the
country by Europeans, and upon our prairies and plains wherever grain
of any kind can be cultivated without irrigation. The exceptions to

this occur where, from forest fires, the organic materials in the soil have
been so effectually burned up that nothing will grow until fertility is

gradually restored by vegetable growth ; or where, from the removal of
forests, the soil has been exposed to climatic conditions that render
planting difficult or altogether impossible. In some regions where forest

trees are possible, the range of adaptation may be narrow, and not unfre-

quently success may be limited to one, or at most a very few, species.



FORESTS UPON THE PUBLIC DOMAIN. 3

To discover this range and limit, and to practically apply the facts
when known to the fullest extent and effect, constitute the principal
aim of forestry.

The work of practical cultivation and protection must, evidently, be
undertaken by the owners of the land. It is among the plainest of
principles, that neither the General Government, nor a State or a local
municipality, will ever spend its means in planting upon lands where
the title is vested in private owners, or that a private owner will ever
care for premises not his own. It may be added that no tenant will

ever be expected to plant lands where he is not to realize profits from
the improvement, and that in general the cultivation of woodlands for

a future supply, implies a stability of ownership and a faith in the cer-

tainty of returns, which, although it maj^ not be inviting to speculation,
is still a positive and easily computed addition to the wealth of the
owner, reasonably sure in realization and profitable in amount.

PRINCIPAL DIVISIONS OF THE SUBJECT.

Applying these principles to the General Government, we may remark
that its duty with reference to the future welfare of the country as re-

gards forest supplies may be stated under the two following headings:
1st. As regards the care of forests upon the public lands, or their cul-

tivation upon lands still belonging to the public domain ; and
2d. The collection, determination, and diffusion of facts having prac-

tical apiilication to forest culture, for the benefit of those who may wish
to apply them in the management of private estates, and the promotion
of researches tending to enlarge the boundaries of our knowledge in the
sciences that concern this subject. Under this head we would include

a careful examination of the results of experiments and observations as

they are published from time to time in Europe, with the view of avail-

ing ourselves of so much of these as may appear applicable within our
own country. We will separately consider these questions with some
detail.

I.—WITS RESPECT TO THE CARE OF FORESTS UPON THE PUBLIC LANDS,
OR THEIR CULTIVATION UPON LANDS STILL BELONGING TO THE
PUBLIC DOMAIN.

It has been the policy of the government for many years to encourage
settlement upon the public lands, and to pass the titles to private own-
ership, with the view of developing the resources of the country with as

little delay as practicable. To this end it has subsidized railroad com-
panies by granting alternate sections of the land along their routes. It

has freely granted large tracts for the erection of public buildings, the

endowment of institutions, the maintenance of schools, and the con-

struction of various internal improvements. After offering its lands for

sale at a price merely nominal for a long period, it has in recent years
given land without price to the actual settler, and, for the encourage-
ment of tree planting and irrigation it has olfered still other portions

upon terms easy of compliance to all who will accept them.
Within the present limits of the original States the General Govern-

ment has never owned lands, excepting in very limited areas and for

certain specified uses. The public lands once belonging to or still

owned by the United States, acquired by cession, conquest, and pur-

chase originally amounted to about 2,835,606 square miles, of which a
little over 40 per cent, have been surveyed. More than one-third of



4 FORESTS IN THE MOUNTAIN REGIONS.

tlie unsurveyed part is included in Alaska, and much the greater part
of the remainder is among the mountains in the Territories. A con-
siderable portion of the lands now unsurveyed, and some that have
been subdivided, will never be available for any kind of agriculture.

The amount of forest land, as well sur\eyed as unsurveyed, cannot be
stated irom any information within our knowledge, but it must be quite
considerable, although much of it is at present remote from lines of trans-

X^ortation and unavailable for present use.

1.

—

Forests in the mountain region: plans elsewhere ap-
plied.

The forests in the region of the Eocky Mountains, where not already
disturbed by man or injured by fires, are found growing chiefly in the
canons and the basins and valleys that occur along their course before

rising to the " timber line." The x)rincipal valleys have laterals coming-

in from either side, and these more or less subdivide as we follow them
ui). At the source of these streams we often find small ponds, fed by
the rains and melting snows, and sometimes these ponds or little lakes

are surrounded by level timber tracts inclosed bj^ still higher mountains
on nearly every side.

Wherever there is soil and a slope that is not too abrupt we fiud the
timber, chiefly of tlie coniferous kinds, covering the sides of these val-

leys up to the limits of vegetation, and towards the more elevated
regions the conifers are often found to give place to the quaking aspen,
which shows a tendency to succeed the evergreens where the latter

have been destroyed by fire. This alteruation of species, where not
controlled by human agencies, and sometimes in a manner that can
scarcely be prevented, is very frequently observed in other situations,

and many theories have been offered to account for its cause. None of

them api^ear fully satisfactory, and the fact must remain on the list of

l)henomeua to be determined by future research.

The pines, cedars, and firs of the mountain regions grow most luxu-

riantly in the lower valleys and most thriftily upon tbe south sides of

the valleys running east and west, where they are more sheltered from
the drying effects of the sun, and where the winter snows keep the
ground moist for a longer period in spring. In these humid and
sheltered situations the growth of these conifers is sometimes remark-
able. Upon the rugged and rocky declivities the mountain mahogany
(Cercocarpus ledifoVms) is found scattered here and there, in clumps and
singly, never occurring in dense groves of any considerable extent, but
often in situations altogether inaccessible to man. Its foliage is i)eren-

nial, but it has every quality that fits it for the extreme rigors of winter,
and its growth is so slow that many centuries are required to bring it

to the largest size. Its wood is exceedingly hard and dense, rendering
it most exi)ensive to transport and most difficult to work.

(a,) Lumbering Operations—liow carried on.

The streams that flow through these valleys and gorges are seldom
floatable for large timber or lumber, except when turned into flumes^,

and the great density of some of the kinds of timber found growing in

these regions Avould not allow it to float itself if convenient opportunities
for rafting were presented.

J Railroad ties aud cord wood have Ibeeu floated to some extent, but the opportunities
arc exceptional rather than common.
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The Streams often afford abiiuclant water and good facilities for tlie

location of saw-mills, but the brief summer season allows bnt scanty
opportnnities for lumbering, and in winter there are none whatever, as
the valleys are then generally closed altogetlier, and the deep snows
and frequent snow-shdes would render traveling, if attempted, both
difficult and dangerous, and the accumulation of stock for summer
work altogether imi^ossible.

The broad swells of land forming the ''divides" between the waters
of different river-systems are generally of moderate slope and well
timbered. Upon these and in the more level regions lumbering operations
can sometimes be carried on in winter. In all cases the lumberman
finds it to his interest to work up his stock, whether hewn or sawn, as
his work progresses, instead of accumulating a large supply for a season
more favorable for its manufacture, as in the i)ineries of the older
States.

The mills most commonly used are portable, with one circular saw
driven by steam power, and are moved to a new site from time to time,
as the supplies around them are used up. There is seldom any attention
given to the seasoning of lumber before being sent to a market, and,
excepting in flumes, there is generally no great amount of capital in-

vested in the lumbering business in any locality among the mountains.
The expenses of transportation of logs to the mill, and of lumber to

the market, are often very great, and as these establishments are gen-
erally small, the labor-saving appliances for handling and working lum-
ber, that we find at such great lumbering centers as Saginaw or
Williamsport, in the United States, or at Ottawa, in Canada, are
wholly unknown. Their place is supplied by hand-labor, and the cost

of production is necessarily high. In fact, the market price of native
lumber is generally so high that upon railroad lines it has hitherto

often been found cheaper to bring lumber or manufactured stock from
the Mississippi Eiver or the Pacific coast. Thus we find the sugar-pine
and the redwood of the Sierras and the Coast Eange, and the white pine
of Wisconsin and Michigan, in the lumber markets of Salt Lake City
and Denver, at prices lower than the best grades of lumber from the
mountains, and of a quality which for some uses is better than auy that

the latter can afford.

This remark, hovever, applies only to lumber of the finer grades for

finishing, and manufactured stuff.

(b.) Timber used for Mining Purposes.

The whole of the mining timbers, of which enormous quantities are re-

quired, and all of the wood used for fuel and charcoal, has hitherto been

supplied from the nearest accessible woodlands, but at a great and greatly

increasing cost. In fact there is nothing that, in the near future, threat-

ens so serious an injury to the mining interests of these regions as the

reckless and improvident destruction of the native timber. As an evi-

dence of this, the prices have already reached in some places a degree

that seriously burdens the mining industries of that region, and the

difficulties are constantly becoming worse, and without the remotest

prospect of amendment in the present course of abandonment and
neglect.

As for qualities of strength and durability, the heavy firs and pines

of the mountains compare favorably with those of other regions, and
their durability might doubtless be very much increased by the pro-

cesses hitherto employed in Europe for this x>urpose, but we are not
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aware that any of these have as yet been introduced, beyond an exper-
imental way, in the mining districts of the interior. As the cost of ma-
terial increases, this item of economy must necessarily receive attention,

where works of permanence are desirable in damp situations.

As for the right of i)roperty in the timber of the mountains, few ques-
tions have hitherto been asked, and it has been taken from the public
lands wherever found. Excepting to the very limited extent to which
efforts for its protection have been recently made by the agents of the
Department of the Interior, no returns have ever been made as to the
amount taken, and but a feeble income, as compared with consumption,
has been derived from the penalties recovered on account of this spoli-

ation of timber upon the public lands. As a rule, the first who came
had the first chance, and in some cases an understanding was had be-
tween different operators by which each was to have the exclusive cut-

ting upon certain portions without hinderance from the other. In other
instances a collision of interests has arisen, which, as both parties were
alike trespassers before the law, could scarcely be settled by the courts,

or otherwise than by appeal to force. Instances of bloodshed and ^do-

lence have happened time and again from the efforts of parties to mo-
nopolize timber, or to exclude comi^etitors, and in other cases immense
quantities of trees have been felled for speculative purposes, either to

secure a right of possession, that might be sold at an advance, or to
supply a prospective demand that never came. In both cases, large
quantities thus fell(S have sometimes been left to rot upon the ground.
In other cases, the disappointed contestant for an opportunity to cut
timber has revenged his fancied injury by maliciously setting fire to

the timber of his rival, and thus a hundred fold greater damage has
been done to the country than if both had done their utmost towards
depleting the forests by the usual operations of lumbering.

In many other regions remote from mining operations, or other in-

ducements for spoliation, the forests among the mountains still remain
undisturbed in their native abundance, no occasion having arisen for

plunder, and no jiretext for appropriation. Destructive fires have at

various periods overrun immense regions, and in other places a new,
and sometimes a different species, often uniform as to kind and age, but
inferior in value, has sprang uj) to mark the extent of these former fires.

(c.) Necessity for Measures tending to Economize and Renew the Supply.

Admitting as a fact that much of this timber upon the public domain
is now at full maturity and much of it i)assing to decay—that it is alike

necessary and proper that such timber should be used to the greatest
advantage, as a matter of public economy, for supplying the wants of

the present time—we deem it the highest degree of folly to overlook the
fact, that there are extensive growths of young timber being every year
wasted and destroyed, while still of comparatively little worth, and
gaining in value every year ; that in the woodlands thus cut away or
destroyed there is a tendency to reproduction, if cared for, that is lost

through our neglect, and that a future generation will need these suj)-

plies much more than we can now realize or compute.

{d.) Probable Acceptability of a Judicious Law for Regulation of Timber.

Having made extensive journeys through these regions and obtained
the views of many persons who are most largely concerned in the lum-
bering operations, we are well assured that a law, having for its object
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a restraint upon waste, economy in use, and the reservation of certain
obvious rights for the future, while it had due regard for the needs of
the present, would meet with full acceptance and support. The parties
who are immediately interested in the subject generally declare their

preference for a privilege derived from law to one derived from no right,

l3ecause they would then have the law for protecting them in its enjoy-
ment 5 and they express their confident belief that if a privilege were
granted for the exclusive use of a given tract of woodland upon payment
of a reasonable price, the resources thus secured would be used with far

greater prudence and economy than can now be realized in the absence
of such privilege and right.

While much has been said about the reckless disregard of rights of
property in the public domain, resulting generally from the total ab-
sence of protection, it has been shown many times that the prevailing
sentiment in these regions is on the side of law and order, wherever
these rights are properly defined and reasonably secured by law.
No difficulty has been found in the enjoyment of rights under our min-

ing laws, or under other grants of i^rivilege, throughout the whole extent
of our Territories, and no reason can be foreseen that should render a
legal grant of right in the working of a timber-claim more difficult than
these to maintain, or any conditions that might accompany it less likely

to be observed. In the absence of all experience, the first enactments,
however carefully prepared, might be found to have defects that would
need amendment; but under careful and judicious administration these
faults would be noticed, and their remedy devised.

(e.) As to what can he Learnedfrom the Experience of other Countries.

In these first enactments, we might profitably consider the action

taken in other countries where, from similarity of conditions, we might
naturally expect similar results.

In British India, in the Australian colonies, and in New Zealand, where
extensive tracts of native timber were found for the first supply of Euro-
pean settlers, the same improvident waste occurred upon the public lands
as with us. These resources were found to be rapidly wasting away,
while no care was taken for their rcT^roduction, until disastrous conse-

quences in the near future became apparent, and the local government
have in recent years been actively engaged in considering the measures
for arresting this waste.
As the result of a study made under the advice of the best experi-

ence of Europe, systems of management have been ad^ased, and to a
certain extent applied. The details of these systems we propose to give
elsewhere in these reports, and we deem them worthy of a careful study,

as suggesting facts and principles worthy of our attention, under cir-

cumstances closely analogous to our own. The difficulties in our way
are even much less than in some of these new and forming administra-
tions of the forest service, especially in India, where a dense native

population have, from time immemorial, enjoyed rights of usage in culti-

vation and pasturage wholly inconsistent with successful forest culture,

and where ancient prejudices, and inveterate abuses of various kinds,

must be conciliated and overcome before i)ermanent success is assured.

(/.) General Outline of the Neio Systems of Forest Management

As a general rule, these plans of forest management contemplate a cen-

tralized direction, a local supervision directly responsible to the central
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authority and acting under its direction, and the reservation of extensive
tracts of existing timber lands still belonging to the government. These
lands are withdrawn from sale or settlement and set apart for forest man-
agement ; the present supply of timber suitable for use, and of full ma-
turity, being opened for sale under regulations tending to economical use,

and to the yielding of a revenue reasonably proportioned to its worth,
but not oppressive in degree. For the great body of these native timber
lands the supervision is limited at first to the sale of privileges for cutting
timber, under the limitations prescribed, the title of the land being still

retained by the government for such future imj)rovement as it may find

it proper to undertake.
A portion of these public lands, relatively small at first, but increas-

ing every year as experience leads and the means allow, is inclosed and
put under forest management by planting, thinning, and other improve-
ment, the intention being to extend this cultivation so as ultimately to

meet the full requirements of the future, when the native supply is gone.
Experiments in acclimatization, and nurseries for the propagation of

valuable species, form an essential feature in these undertakings, and
efforts are made to widely disseminate a knowledge of all improve-
ments, and to encourage private enterprise in forest planting.

{g.) Modes of Timber Management in Canada.

By reference to the details of management of the public timber lands
in Canada, as given in this and in a preceding volume,^ it will be seen
that although the system there in use is crude in its provisions and wholly
destitute of any policy tending to secure the growth of new forests, it

still yields a considerable revenue to the government above the cost of
management. It has, however, this important feature : The title to the
land itself remains vested in the government, and after the expiration
of the first temporary leases under which the native timber is cut, it

will be available for any course of management that experience may
suggest. This last consideration prepares the way for any system of

forestry that the wants and resources of the country may in future de-

mand ; and even without a system, the natural growth of a new forest

where the old has been cut away, especially where the spruce timber
prevailed, is, in many places, bringing forward a supply for future use,

although much less effectually than under proper care would be ob-

tained.

2.—Proposed reservation of timber lands.

We would therefore earnestly recommend that the principal bodies of
timber land still remaining the property of the government (to be speci-

fied and described upon particular examination) be withdrawn from
sale or grant under the existing modes for conveying the public lands, and
that they be placed under regiilations calculated to secure an economical use

of the existing timber^ and a proper revenue from its sale, the title being

retained by the Government, and the young timber, in all leases for cutting,

being reserved and protected for a future supply.

One of the first objections that may be raised against this plan is,

that it would require a previous survey of the land into sections, a labor
that is far from being accomplished in the remoter parts of the Terri-

tories, and particularly expensive in mountainous regions.

^Forestry Eeporf, vol. ii, pp. 439-605.
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{a.) The System of Public Land Surveys not AppUcahle to Timher- Work-
ing in Motmtainous Regions.

It has been decided that the system of surveys begun in the early

years of our government, and since continued with but Uttlc cliange of

plan, until it has covered the greater part of our territory, shall not be
modified by differences of surt'ace, but that it shall be extended alike

over the mountains and the plains, thereby fixing with precision the

location of all property, whether agricultural, mining, or otherwise, so

that ^10 uncertainty as to location or boundaries could in any manner
arise. In this systeoi, referring to certain Base Lines and Principal

Meridians as a guide to the location, the surveys are carried uniformly

over the whole surface, dividing it first into townships of six miles

square, containing thirty-six sections each, and the sections are then
subdivided down to quarters of quarters, or lots of forty acres each.

It will at once be understood that this system of surveys, however
admirable and convenient for concise and accurate description and
record, and for the general purposes of agriculture in a level country,

would in a broken and mountainous region present the greatest ditficul-

ties in the location of lines of property for convenient occupation and
profitable use. The division of property, or of privilege, must in such
regions be governed by the boundaries of nature, such as dividiug

crests, the bottom of valleys, shores, or such other lines as the circum-

stances of the locality favoV. To illustrate this idea, we present a topo-

graphical sketch, in which a mountainous region is overlaid by the
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regular lines of the government surveys. There may occur ridges of
hills and mountains, lines of morass, or rocky ravines dividing the sec-

tions into parts that, for all purposes of forestry, could never be man-
aged with convenience, until the ownership was made to correspond with
natural features of the surface, however different this might be from the
Government survey.

It will be seen at a glance that such a survey, if made with the ut-

most care, would prove of very little practical use in marking timber
limits, for no logs or lumber would ever be drawn over a dividing ridge,

or up the steep sides of a deep valley ; nor would it be possible in a
single instance, to divert the delivery from the channel which nature
had marked for its outlet.

We may therefore assume that township and section lines, in a rugged
and broken region, will be useful only so far as they may specify the
location of certain points, and that there can be no boundaries recog-
nized in the sale of timber privileges but the dividing crests of ridges,

the bottoms of valleys, or other natural and easily described lines sub-
ordinate to the natural topography of the surface.

(b.) A System of Management may he estahlislied before Linear Surveys
are made.

It would not be difficult, therefore, without a previous survey, to sub-
divide the whole of our timber region in the mountains into districts of
convenient size, whose limits might be easily described, and could not
well be mistaken. In the absence ,of clearly defined crests, or other
lines, a division line marked upon trees, or otherwise, as most conven-
ient for description and least liable to mistake, would afford sufficient

boundaries in many cases.

The kind and quality of the timber in a given subdivision, the diffi-

culties of its extraction, and other facts should be known by the official

who had charge of the district before the terms of sale were fixed.

A« lumber in every form is a commodity that is bulky in proportion
to its value, it cannot be taken from the localities where it has grown,
excepting along some floatable stream, a flume, a railway, or a wagon-
road of most convenient grades. It cannot be conveniently hidden
from observation, and often the whole production for a large district of

country would be obliged to pass a given point before reaching the
markets.
The collection of dues would not therefore be difficult, and even where

the accuracy of reports depended upon a sworn certificate alone, there

are means afforded in the number and size of the stumps, which the
owner of the privilege has left in his cuttings, for verifying the correct-

ness of his returns. It would also be easy to prove in like manner any
violation of the contract for the reservation of small trees, or in pass-

ing the boundaries prescribed in the lease.

(c.) Defense of Bights under a Legal Title.

It is assumed, and cannot well be doubted, that a man who had ac-

quired the legal right to the exclusive privilege of cutting timber upon
a given tract, has from the moment, and so long as his privilege con-

tinues, an interest in preventing all waste; and with the law on his side,

he would most assuredly protect himself against all trespass. With
the system once fairly established, he would have the sympathies and
support of the lovers of law and order as fully as in the protection of
any ottier kinds of property. It would be for his interest to impose
stringent regulations among his men with regard to fires, and to organ-
ize measures for the prevention of their spread when started. In short,
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it would teud to diminish that lawless disregard of public rights, result-
ing from the exposure of public property without protection to the
plunder of whoever chooses to seize it, that has too long been the re-

proach of our frontier settlements, and to bring about the time when
the ownership of property of every kind, as well private as public, shall
be fully protected by law.

The salutary effect of this result alone deserves the thoughtful atten-
tion of every good citizen, and even if the revenue were no more than
enough to pay the expenses, the result would render it worthy of public
favor. It is scarcely expected that a measure involving many diffi-

culties could be at once fully organized and put in operation, or that a
plan involving so many points, however well considered, would not be
found to need some modification when tested by experience. It should
be applied first to the regions where lumber is being taken without
authority from the public domains, for exportation or other extensive
uses, and where for this reason the urgency is greater, and afterwards,
as found possible, to the remaining reservations.

{d.) The Wants of First Settlers and their Supplies.

It might be a measure of policy, rather than of absolute right, to
insert a provision favoring the actual settler, by supplying him with
timber from lands not his own, to the limit of his own wants, or at
least to give him preference uj>on the most favored terms in the sales

from timber lands most convenient for his supply. It would be better
if this right of usage were limited as to time, as it might become a seri-

ous inconvenience if allowed to gain the tenure of a long-established
right. The pioneers of a new settlement encounter difficulties that
disappear before their improvements, and their condition may require
indulgences that could not be claimed with equal justice as the region
becomes settled. It is equally necessary that in beginning a system of
management, where everything must be organized from the foundation,
that it should be as free from objections as may be, to those who are
first to come under its provisions, and that it should be acceptable to

those who as jurymen would be called upon to decide in case of prose-
cutions that might be brought under it. It is mentioned as a measuj^e
of temporary expediency that should be carefully regulated when its

operation came to be better understood.

[e.) The lease of Privileges should be Annual ; Eights of EeyiewaJ.

The privileges of cutting timber should be by annual lease, with right
of renewal upon certain conditions specified. There should be no re-

newals without an inspection for the puri^ose of learning that all the
conditions had been observed, nor until all arrears of payment had
been made. The Administration should have the right to terminate the

occupation at any time, for sufficient cause, and the parties holding
these privileges should give bonds for the payment of all dues and
damages that might arise from their occupation.

(f.) Difficulties that have already arisen hy prior Occupation and the Abuses
resulting therefrom.

A source of difficulty has already arisen in reference to the timber
upon the public lands lying in mountain valleys, which should be men-
tioned in this connection, in many instances the bottom-lands of these
valleys have been entered under existing laws, in forty-acre parcels or

more in a place, wherever it was thought possible to make any use of

those lands for agricultural or pastoral purposes, and settlement has often

been made upon them. The claims do not extend ux) from the bottom
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of the valley farther than is necessary to include the tract taken, and
the right to the timber farther up the slopes of the mountains, is often
claimed exclusiveJy by the owners of the bottom of the valley. It certainly
can never be taken out without crossing these lands, and a right of way
can only be obtained in a legal way at an expense much greater than
those who might acquire a legal right to the timber could under exist-

ing laws afford to pay. These pretended owners of privilege pay no
taxes upon the forest land over whi«-.h they thus claim the exclusive
right of enjoyment, nor could any assessment against them be enforced
by law.

In other cases persons have assumed the monopoly of pasturage in

valleys by acquiring a title to the land across the outlet, and sometimes
without a shadow of title beyond that of occupation. There are still

other instances where the future want of water for irrigation may ren-

der it desirable to establish reservoirs in the lower part of these val-

leys, rendering access difficult, and the extraction of timber very ex-

pensive or altogether impossible.

3.

—

Different modes of payment for privileoes considered.

There are three modes of payment applicable to the sale of privileges

for cutting timber as above recommended, viz

:

[a.) A Ground-Rent.—Depending ux)on the area leased, and to be paid
annually in advance, or at least amply secured for payment whether
the privilege be improved or not. Without being oppressive, it should
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be of sufficient amount to prevent the holder from retaining more than
he could occupy , and this would probably tend to i^revent the monopo-
lies that might otherwise arise with the view of controlling market
l^rices within the region supi)lied.

(1.) The Necessity and Justice of giving Rights of Renewal.

It might frequently happen that the improvement of a leased privi-

lege would require considerable expenses in tlie construction of roads
or in otherwise rendering it available. For this reason there would be
justice in allowing a right of renewal, upon comi)liance with all the con-
ditions of the lease, but never for more than one year at a time. There
might i^robably also arise cases in which several parties holding sepa-
rate leases might have occasion to use a common improvement. The
obvious way of meeting this contingency would be in a regulation by
which each one should pay his share of these expenses in i^roportion to

the benefits he might derive therefrom.
In other cases these common improvements might require an invest-

ment and a plan of management that could best be secured by a corpo-
ration charging tolls for its service, as in the case of turnpikes, railroads,

navigable improvements, booms, and the like, the control of which should
be in the hands of those most interested in their use.

(2.) Conditions for Reservation of small Trees.

As a i)rominent motive in the establishment of a system of forest

management would be the maintenance of future supplies, the holders
of privileges should be restraiued from cuttings that should interfere

with plans for this end. The selection of large trees, and the reserva-

tion of small ones, although far from being the most i^rofitable way of

managing a woodland, would be at first the more convenient one, and
perhaps the only one that could be adopted at first, and in the terms of
lease the occui^ant should be restrained from cutting any trees below a
specified size. He should be required to protect the premises from in-

jury so far as possible, and he should be answerable for all damages
arising from his own acts or those of his employes, or from any neglect

of duties required.

If assured of possession upon observance of conditions it would be
for his interest to make the most of his opportunity. It would be to his

interest to protect his right from all trespass, and in this he would have
the law to sustain him. He would have no motive to overstock his

market by cuttings beyond the demand, and he would have the benefit

of the younger growth, as it came to a size for cutting, from year to

year.

To insure the faithful performance of all engagements, all leased wood-
lands should be inspected at least once a year by competent and faith-

ful agents, not at certain appointed times, but without previous notice,

and on special occasions when necessary, and a report of these inspec-

tions should be made a matter of record.

ih.) A Privilege of Sale hy Auction.—There would arise cases in which
two or more jiersons might desire the same premises, and in these it

might be necessary to award the privilege to the one who would pay
most for it. The bonus thus obtained in the strife for possession

might in some cases be more than the one paying it could reasonably
afford to pay, and the experience in Canada (where this system has
been tried many years) is not favorable. There are instances where it

cannot well be avoided without a charge of favoritism, but, on the

whole, it leads to more mischief than benefit. From the tables given
upon a subsequent page it will be seen that in some years the premiums
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obtained by auction have largely exceeded the ground-rents, but that
they generally fall much below them, and sometimes disappear altogether.
The disadvantages of the system are elsewhere more fully noticed in
connection with our sketch of the history of timber regulations in Canada,
and there can be no doubt but that parallel cases would arise in attempt-
ing to apply the rule in the United States.

(e.) A Tariffs or Bate, to he paid for the Timber or other Forest Products
takenfrom the Premises leased.—This maybe regulated as found by experi-
ence to be best calculated to insure a suitable return to the Treasury, and,
together with the ground-rent, should at least be able to cover all the
expenses of forest management, including the collection of the above
revenues, and all the changes incident to the experimental stations
presently to be described.

(d.) Other Sources of Income.—Besides these stated sources of income,
there might be others arising from trespass, forfeitures, and penalties of
various kinds. Under a well-organized and efficient system, these
should gradually become less, from year to year, as the operation of the
law became better understood, and the opportunities for its evasion
less.

(e.) Power of canceling Leases.—In any mode of leasing timber lands
that might be adopted (the title being retained by the government,
and the younger growth reserved), there should evidently be power on
the part of the agents in charge to cancel the privilege at any time,

upon evidence of a violation of the conditions, and upon repeated dis-

regard of these terms the parties should be disqualified from under-
taking new leases.

(/.) Agenciesfor Management—The system would require the appoint-
ment of agencies for the issuing of leases and for the collection of dues,
and it would be desirable that the management should be under the
same control as that for the general care of the Public Lands.
With respect to the cost and the revenues to be expected under this

system of leasing lands, with the view of economizing and maintaining
a timber supply, we may learn something from the experience of Canada.
The ground-rent of Dominion Crown Lands, and of these lands in On-
tario and Quebec, is $2 per square mile annually. In 'New Brunswick
it is $8, and in all cases there is an additional charge for stumpage or
timber dues, depending upon the amount of timber taken off, and con-

stituting by far the greater portion of the timber revenues from these
lands. The results may best be seen from the following tables

:

4.

—

Financial experience of timber management in Canada.

(a.) Province of Ontario.

Years.

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880

Square
miles un-

der
License.

13, 465
11, 584

12, 066
12, 005
12, 534J

12, 538
14, 545
16, 259
17, 049
14, 981
16, 132
16, 005
16, 084
15, 940

Details of Timber Revenue.

Ground-rent. Bonus. Timber dues. Trespass,

$21, 821 24
17, 056 22
25, 686 41
24, 883 08
26, 250 50
26, 448 00
34, 603 03

33, 583 50

32, 670 27

32, 186 14

34, 098 50

34, 433 00

32, 055 50
37, 238 42

$14,

33,

9,

117,

1,

3,

874 75
435 10
802 00
900 00
668 50
019 00
16 00

412 00
606 08
993 81
420 73
681 63
815 17

$79, 519 38
114,341 81
425, 773 35
328, 258 49
413, 225 29
615, 156 02
511, 735 43
363, 926 19

338, 192 66
316, 526 45
292 222 72

236, 830 61

284, 330 22
351, 718 03

$3, 553 55
13,964 65
23, 666 99

17, 021 56
13, 506 47
15, 883 39

19, 367 87

19, 882 45
8, 176 68
8, 079 39

8, 025 76

7, 619 42
10, 827 34

14. 644 24

Total Reve-
nue.

$104,894 17
190, 237 66
508, 561 85
379, 965 13
570, 882 29
659, 155 91
568, 735 33
417, 408 14
379, 451 61
362, 398 06
409, 340 79
293, 309 76
342, 894 69

• 413, 415 86
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From 1857 to 1866, inclusive, the amount of timber revenue received
in Upper Canada was $1,509,352.46, or an annual average of $150,935.24
in each ofthe ten years. The largest amount in one year was $197,093.7^
(in 1863), and the least, $94,921.15 (in 1857).

(&.) Financial Experience of Timber Management in the Province of Quehec.

Years.

Square
miles
under

LicensG.

Details of Timber Revenue.

Ground-
rent.

Bonus. Transfer
bonus.

Timber
dues.

Trespass. Interest.

Total
Revenue.

1867-'68 17, 9971
1868-'69...... 125, 9544
1869-70 32, 486
1870-'71 32, 138^
1871-72 40, 056
1872-73 44, 286i
1873-74 48, 064
1874-75 46, 030g
1875-76 47, 057i

1876-77 45, 912^
1877-78 . 42, 484
1878-79 42, 631
1879-'80

$22,401 03

55, 055 06
64, 089 20

63, 297 43

86, 783 01

90, 950 84
97, 220 37

90, 565 04

96, 881 82
94, 588 07

85, 385 12

87, 558 04
96, 157 86

$3, 928 50

74, 694 97
24', 102 37

67, 227 34
60, 877 81

78, 183 84
31, 386 93

3, 259 50

572 00

$5, 384 00
15,361 00

3, 764 07

16, 658 82
6, 410 00

526 00

3, 219 75

$165, 381 77
198, 977 82
267,468 08
272,833 12

292, 989 42
346, 361 27
361, 080 51
408, 169 12
274, 530 64
269, 685 24
248, 612 84
217, 664 04
231,437 89

$1, 366 13
882 34

1, 172 49
1, 949 61

3, 206 47
1,711 71

28, 127 74
3, 666 13

2, 364 28
4, 792 07

3, 943 90
2, 405 76

$2, 038 52

1, 940 93

6, 035 88

1, 173 07
895 97

1, 474 96

4, 778 32

11, 684 08

8, 661 37

5, 894 65

6, 971 30

6, 278 25
12, 065 94

$195, 115 96
331, 751 12'

362, 868 02
406, 480 57
444, 752 68
518, 682 62
527, 976 87
532, 734 87
366, 774 18
391,618 85
351, 323 16
314, 880 09
342, 881 44

iThus reported for the first half of tbe fiscal years. The last half reported 9,865^ square miles
The a,mount of timber revenue in Lower Canada from 1857 to 1866, inclusive, was $1,444,740.50 or an
annual average of $144,474.05.

The system of management in the other Provinces of the Dominion is

more recent, and is not strictly comparable with the foregoing. We
give below the results of experience in New Brunswick

:

(c.) Receipts from Timber Licenses, cf-c, in the Province of New Brunswick.

Years.
Sale of tim-
ber Licenses.

Renewal
of Licenses.

Stumpage
(net amount).

Stumpage
(trespass).

Total of
preceding.

1874 $24, 813 20

6, 736 25
12, 174 09
38, 564 70

7, 910 70
7, 359 20

$305 32
259 90

$25 118 52
1875 $12, 132 00

12, 316 00
24 00

16, 804 00
15, 016 00

$33, 674 50

41, 524 13

55, 980 38
81, 207 46
47, 307 81

52, 803 65
1876 69 014 22
1877 -. 94, 569 08
1878 105 922 16
1879 69,683 01

5.—AaENClES FOR MANAGEMENT OF TIMBER LANDS IN CANADA.

The Department of Grown Lands, in which is included the Division of
Woods and Forests, has other duties in charge, including free grants and
sales of land, surveys, patents, and roads, &c., and a system of agencies
which in the reports for the year ending in 1880 were as follows :

{a.) For Province of Ontario.

At Toronto.—Besides the Commissioner, his Assistant, &c., there were
four clerks in the Division of Woods and Forests, the latter with an
aggregate salary of $4,750 per annum.
At Ottawa.—An agent, his assistant, two clerks, a draughtsman, a mes-

senger, a deputy slide-master and chief timber-counter, a timber-counter,

and an assistant. Total salaries, $6,135 j besides $2 a day to two men
during the season of navigation. This ofQce acts for the Provinces of

Ontario and Quebec, as also for the Dominion Government, in the coUec-
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tion of slide-dues, and an additional salary was paid to the deputy slide

master by the Department of Public Works.
At BeilemUe.—An agent and clerk. Total salaries, $1,940.

At Quebec.—A collector, an assistant, and a clerk. Total salaries,

$4,200. This office acts also for both Provinces. Besides the above,
there were employed 21 wood-rangers, who were paid according to their

services, the highest sum being $1,016.70, and the total amount
$14,003.48 for the year. The further sum of $1,269 was paid for inspec-

tions and $17,608.43 for various disbursement, including seizure of rafts

and other expenses.
(b.) Frovince of Quebec.

At Quebec.—Besides the Commissioner and his Assistant there were
three clerks in the Division of Woods and Forests. The Crown Lands
Department employed about forty local agents at some twenty-five

different places, but as their duties were in some cases blended with the
care of lands, &c., the expenses cannot be separately stated.

Such, in brief, is the result of forest management in the i^rincipal

provinces of Canada so far as relates to the cutting of timbers upon the
public lands. As to private lands, we have no source of information
excepting that offered by the census; and upon these lands there is no
l)retext of control or direction in the clearing of lands any more than
there is in its subsequent cultivation by the owners of farms in crops.

From this notice of the system of management of the woodlands of a
neighboring countr^^ presenting conditions and interests strongly simi-

lar to our own, we may infer that the forests upon our i)ublic lands
could be placed under regulations which might yield a revenue largely

above the cost of administration, while they would give the authority
and protection of law to those engaged in the lumber business, present
strong motives for economical use instead of reckless waste, and afford

in the mean time, without great expense, a reasonable prospect for

future supplies.

6.—EECAPITULATION OF MEASURES RECOMMENDED FOR MANAGE-
MENT.

The method proposed may be concisely stated, as follows

:

(1.) The withdrawal of the remaining timber lands of the country upon
the i^ublic domain from future entry, gift, or sale, and their reservation
for timber growth, excepting as local exceptions may be hereafter made
for special reasons, to be ascertained and declared by law.

(2.) The annual sale of i)rivileges for cutting timber upon the lands
thus reserved, to be offered for competition to the highest bidder who
can give adequate sureties for the performance of his engagement—

a

minimum price being first fixed from the returns of trustworthy agents
of the government.

(3.) The reservation in all such sales of privilegcof young timber of a
specified size, and an obligation from the contractor to use due care in
the prevention of injuries from fires or other causes, with the penalty
of forfeiture of the privilege upon proof of willful neglect of these con-
ditions.

(4.) The further i)ayment of a rate to be fixed by law before the sale
of privilege, and not liable to change during its continuance, for the
timber, lumber, wood, or other i)roducts taken from the land included
in the agreement.

(5.) The right of renewal for a period to be fixed by law, to those who
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have fulfilled all the terms of their agreement, upon such equitable
terms as may be ascertained by experience and fixed by law.

It is highly probable that in a course of years, when the timber regu-
lations ot the country had been tested by experience, and the methods
of management were better understood, that a more direct manage-
ment of the i:)ublic timber lands would be introduced. We are fully

convinced that the time has already come when this management might
be immediately applied to portions of the public domain where, from
l^eculiarly favorable circumstances, the native growth of timber has
attracted the admiration of all travelers, and where waste and improvi-
dence have been most conspicuously shown. ^Ye refer to

—

7.

—

The redwood forests of California and other heavily-
ti3ibered lands upon the pacific coast.

Although the management of these lands might be organized upon
the same basis as that already x>roposed, we believe that the time has
now come when important portions of the heavily-timbered lauds still

owned by the government upon the Pacific Coast, and especially those
occupied by the native Redwood {Seqtioiationpervirens)^ might be at once
withdrawn from entry and permanently devoted to the production and
maintenance of timber under the most approved forms of forest man-
agement.

These grand supplies of timber are now, and have been since the
first settlement of the country, undergoing a rapid waste; and tlie

lumbering ox)erations in these forests have been carried on in the most
reckless and improvident manner without yielding any revenue what-
ever to the government or any adequate benefit to the country. In
short, they have been plundered and destroyed, with scarcely a sem-
blance of restraint, until a time can be foreseen when they will be
exhausted altogether, and we shall be left wholly destitute of these
inestimably valuable resources which, under judicious management,
might be maintained for a long period, affording, besides thei^due
supply of timber to the country, a substantial income to the Treasury.

{a.) Restricted Limits of the Native Redwood Region.

It is well known that the natural limits of the Eedwood are of rela-

tively small extent, not reaching far inland, and being limited to the

western slope of the Coast Range within the State of California; and
that, although this species may be elsewhere propagated with some
success, it never presents such vigor of growth and such wonderful
development, as among the fogs and in the humid atmosphere of the

Pacific Coast. It is Siere alone that it has reached the magnificent
dimensions that have rendered it unrivalled among the forests of the

world.

(b.) TJie Fallacy of regarding the Supjyly as ''^ inexhaustible

P

To the casual observer these supplies may appear inexhaustible, but
there is nothing more fallacious or more dangerous than this imperfect

conception of the limit of supply, in the midst of local abundance, and
without allowance for the enornious demand that may exist, or the vast

exhaustion of this supply that may be going on. Under tliis demand,
coming in a large degree from Australia and from the Pacific coast of

South America, as well as from our own country, the consumption has

H. Mis. 38 2
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increased rapidly from year to year, gathering energy from every new
discover}' in the arts that calls for these resources, and from every new
oi)ening in commerce or manafiictures that seeks for these supplies.

It is true that considerable portions of these native forests have come
to full maturity, and that the quality of timber thus matured will not in
future improve nor its quantity increase. It is quite proper that such
timber should be used when at its greatest value, and that the govern-
ment and the country" should derive the greatest benefit that is possible
from this use. It is also true that there are still other i)ortions that are
now gaining in value, and that would continue to do so for many years
to come, if suitable regulations were de\i8ed for their protection, and
adequately enforced. Tliere are also large areas from which the timber
has been cut away that are now lying waste, in which every condition
favorable to new plantation exists in full degree, as we have evidence
in the growths but recently taken from themu

(c.) Facility for Reproduction sliown in the Redwood.

The Eedwood shows an unusual tendency to re-production, and when
we consider the relatively small district within which all the conditions
essential to its prosperity exist, and the remarkable results to which they
may lead, we cannot but regard these localities as peculiarly valuable
for timber culture, and this still more from the fact that from their

broken surface they are worth little for any other use.

[d.) Recommendations for Forest Management.

We do not hesitate, therefore, to recommend, that not only the Eed-
wood forests, but that also the land still belonging to the government
from which these forests have been destroyed, should be set apart for

forest culture and management, under such regulations as, upon careful

inquiry, should be deemed proper and as experience might suggest. In
whatever plan it might be thought proper to adopt, the main object of

management should be to secure the greatest possible benefit to the
country at the least expense and for the longest period of time.

(e.) Different Modes of placing Forest Products in Market in Europe.

In European countries that have well-matured and long-established
plans of Forest Administration, we find two methods in use for placing
their products in market. In France, this is done by selling at auction,

at not less than a sum previously determined and at as high a j^rice as

can be obtained, certain quantities of standing timber, either upon given
areas or as trees previously marked for cutting, their contents and value
being first ascertained. The purchaser is bound to cut and remove this

timber within a time and in a manner specified in the contract, under
the observation of the agents of the forest service. He is responsible

for the acts of his workmen during the time they are doing this work,
and is not released from his obligations until, by a final inspection, it

has been found that all his engagements have been performed. As the
ofiicers Avho make the previous estimates and the final reports are
strictly forbidden from dealing in wood products, either directly or in-

directly, or from having their relatives engaged in this trade, there is

presumed to be no motive for unfairness in any of these transactions;

and if any practices are discovered that can be traced to undue influ-
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ences, the transaction becomes void and ail guiity parties are severely
punished.

In Germany, tlie cutting and preparation of wood and timber for tiio

market is often done by the Forest Administration itself, and the pro-

ducts are delivered in market in the form in which they can be sold to

best advantage or as needed for use.

With our i)resent knowledge of forestry in the United States, and in

the entire absence of experience as to the management of these interests

by the Government, it cannot be known beforehand as to which of these
methods would prove most satisfactory, or whether some other one
might not prove better than either. In the hands of disinterested and
upright agents either method might be adopted at the beginning wiih
a reasonable prospect of success, and it is quite probable that the de-

tails would in a short time find their appropriate mode of execution
under such modifications as experience might suggest.

(f.) Necessity ofPrelimitmry Surveys and Insjpectuyn before definite Measures
are adopted.

Before any definite measures could be adopted, it would be necessary
to ascertain from surveys and inspection the extent, condition, and cir-

cumstances in which these forests are found actually to exist—not
necessarily by section and townshij^ lines, which might be found of but
secondary use—but with regard to their location, conveniences of access,

the means available for the extraction of their timber, and other mat-
ters that should be known before any definite jilans coiild be adopted for

their care and management.

{g.) Extension of the proposed plan to other Pacific Forest Regions,

The plans above suggested with reference to the Eedwood forests of
California may be api)lied with equal reasons to other great bodies of
timber still belonging to the Government upon the Pacific coast. Before
definite adoption they should be x^receded by special examination and
surveys, and from the beginning tJiey should be made the subject of full

and. careful record.

(h.) Qualifications of a Forest Agent.

A perfect plan .of forest management, having in -siew sustained pro-

duction through the longest period, implies a sj^ecial qualification for the
service^ and both a theoretical and practical ac<iuaintance with all mat-
ters aiiecting the growth and reproduction of woodlands. It requires

the i)reparation of maps and plans and a i>rogramme for future manage-
ment, the location of roads for the removal of products, the measra^e-

ment of st-anding timber, the calculations of cont-ents, and all scientific

subjects that might arise in reference to a forest. So far as these du-

ties are concerned, they can oidy be properly executed by a local officer

specially educated for the business, or under his immediate direction.

He should be attached to no routine tliat would prevent liim from study-

ing a subject presenting itself in a new aspect, or from appreciating and
applying such modifications of a plan ^is new conditions might render
necessary.
There is another class of duties that relate to the sale of timber and

its delivery, protection from trespass, and other administrative details

that can be performed by any i)erson possessing vigilance, energy^ in-
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tegrity, and a good business talent. It miglit be proper to assign these
general duties to two classes of agents under one central direction, but
acting separately, each in matters that related to liis own charge.
In case of such a division of duties, the one looking after the general

welfare of a forest should decide when and where and how a cutting
should be made, and should have the care of inspection to insure faith-

ful observance of his conditions, but he should have no interest or mo-
tives in any way relating to the sales.

From an extended correspondence and x>ersonal acquaintance with
European foresters, we are con^nnced that there are many persons edu-
cated in their schools of forestry who possess all of the qualifications
implied in the class of duties first above enumerated, and should occa-
sion arise for this employment it is highly probable that suitable and
trustworthy persons could be found in every way qualified for this duty
upon reasonable assurance of a permanence of position and adequate
pay. To one having an enthusiasm for his profession, the ox)portunity
would present motives worthy of the highest ambition and a wide field

for scientific observation and honorable enterprise.
In the business department of such a forest service there should be

no difficulty in finding those who would deserve confidence, and justify
any expectations that might be raised in regard to their qualifications
for the trust.

(i.) A serious source of Difficulty that is constantly growing worse.

We should not overlook one source of dilficulty that would be en-

countered in setting apart timber lands for lease or management, viz

:

that resulting from vested rights already acquired along the borders of
these woodlands, and especially at points most convenient for manu-
facture and export. In the absence of supervision, these locations have,
in many instances, been used as the outlet of valuable timber cut upon
the public lands in their rear. From the nature of the surface, which
is often a steep declivity, the timber from the mountains must of neces-

sity cross these lands already acquired by private owners, and the only
legal remedy would be to obtain the right of way in manner already
defined by law, or as may be hereafter provided.
The existence of this unfortunate condition of affairs is much to be

regretted, and the longer it is allowed to continue the worse it will be-

come. In a level country access can generally be obtained easily, and
from various points, as the demands of trade may require ; but among
mountains, the outlet must be along the valleys and by lines of descent
marked out by nature, although at a cost that may be enhanced by the
claims of owners along the way. These claims can never be less than
they are to-day, and they will certainly be advanced as their owners
find them more valuable.

(j.) TJie Parties who tvould he Troubled by proper Regulations.

The only persons who could be injured by the adoption of this meas-
ure, would be those who are making profits unlawfully from the public

domain, either by outright robbery, or under some pretext inconsistent

with the public welfare, and alike unjust to the present, and injurious

to the future.

(Jc.) The Replanting of Land from which the Redwood has been Destroyed.

As the sole object for the reservation of lands from which the red-

wood has already been cut away, would be to restore them to woodland
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growth, care should be taken at the earliest practicable time to re-stock
them with young trees, by seeding or otherwise, as might be found most
convenient and effectual, and of giving them that protection that is

needed for their growth. This being done upon a soil and under cli-

matic conditions that have already proved highly favorable, we might
reasonably hope that the enterprise would be rew^arded by success.

(L) The Repurchase of Landsfrom x^yivate Owners iri certain Cases,

In cases where the title has already passed to private ownership, there
would probably be found cases, both in existing timber lands and those
that have been denuded, where it might be desirable to re-acquire the
title in some manner just to the owners, in order to render the proposed
forest-conservations continuous, and symmetrical in their boundaries,
and convenient in location.

[m.) TJie Aidtlmt may he derivedfrom Field-hooJcs of Land Surveys.

The field-books of our land surveys, although primarily intended for

the description of lines, would afford much assistance in the location

of timber-reser%"ations vv-herever these surveys have been made. It has
been customary to note in these, the character of the surface, soil, and
timber, and where these are determined along the lines that surround
a given section, we have some indication as to the space within at the
time the survey was made. Depredations may, however, have been
since committed, or the region may have been overrun by destructive
fires, tliat vvould render them an unsafe guide without other means for

verifying the x^resent conditions.

There are many cases in which maps might be constructed by the aid

of these field-notes of first survey, that would show the original extent
and importance of the native timber resources of a given region, and for

historical use and comparisons such max)s may hereafter be made.

{71.) JSuggestioTis with Eeference to future Land Surveys.

In future land surveys, it would result in benefits far above the cost,

if s])ecialists could be assigned to surveying parties, whose duty it should
be to make notes of all geological formations in the vicinity of the lines

run, keei:> barometrical records for the calculation of altitudes, and record
all facts of interest relating to the timber, topography, soil, &c., that

came under their observation. Had this information been provided for

in former surveys, the government would have had at hand information
that would have been of inestimable valae upon points where it can now
only be obtained by agents sent upon particular occasions, and at a con-

siderable expense,

ii.—exfeeimental stations for forest culture.

1.

—

General conslderations.

(«.) Lmmense Range of Possibilities in the Growth of Forests.

There is no kind of cultivation that involves a wider range of capa-

bilities than that of forest trees, for we find them of one kind or another,

where the aridity of the climate or the qualities of the soil do not for-
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bid, groYTing in every latitude, from the equator to across the borders
of the arctic zone, and at every elevation, from sea level to the ^'timber-
Ime."

(h.) The Indications afforded in a Region formerly Wooded.

In undertaking this cultivation, it is of the first importance that we
should understand, not only the limits of possible endurance, but espe-
cially those within which we may secure the most favorable growth. In
a region that was covered with timber when its settlement began, we
have generally an evidence of what might be secui-ed by planting, in tlie

remnants of the native growth still remaining, or in the plantations that
may have been formed for ornamental purposes or other use.

(c.) The total Absent ofInformation ofthe Possibilities of Tree growth on
tlie Prairies and tlie Plains.

It is not thus upon the prairies and the plains, where a beginning mus-
at first be made in an experimental way, with no other guide than tht
probabilities that a given species, from a region where the conditione
are known, will succeed under the new circumstances, because they aiJS

l)ear to be similar. Yet these expectations will sometimes disappoint
us, in a manner we scarcely know how, or why, at least not until we
have carefully studied and compared them, and any enterprise under-
taken without this knowledge ma^' often end in failure, and consequently,
in discouragement.'to-

(d), Tlie Experience of other Regions cannot safely he applied.

It is found, for exami)le, that the beech, the chestnut, or tlie sugar-
maple can scarcely be made to grow in Western Iowa, althougli the con-
ditions, so far as common observation shows, are very much like tliose

in which these trees grow to perfection, and in fact never fail.

In the newly-settled prairies, and upon the plains west of the Missis-

sipi)i Eiver, where the want of timber is among the first to be felt, and
where its cultivation is most likely to be first undertaken, there is the
greatest need of this knowledge, because the capabilities of soil and cli-

mate are in the beginning unknown. The settlers are often young men
without experience in timber-planting, and perhaps the knowledge they
have upon the subject was acquired in a different climate, and mider
circumstances that cannot be found in their new abode. They are often

men of slender means, and they cannot afford much expenditure in ex-

l)eriments of their own. If their first trials fail, as they are very apt to

do when made without due intelligence, they become easily discouraged,
and may too hastily conclude that no jdantation can be made to prosi>er

under the conditions in which they are placed.

(e.) The Advantages to he derived from Experiment in these Regions.

It is in such regions, where there is a strong probability that great ad-

vantages may be derived from the introduction of new and valuable
species from other regions or countries, or from the 2)ractice of new
methods of management, that the government might reasonably under-
tiike, under the central direction of the Department of Agriculture, the
formation of a system of exi)erimental plantations with the best pros-

pect of success.
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(/.) In tJie Selection of Locations for Stations, we should not wlwlly amoid
Difficulties.

In selecting the locations for these experimental stations, for deter-

mining the capabilities of soil and climate, we shonld by no means avoid
a region that i^resents difliculties to be overcome, nor should they Ixi

attemx>ted where there is an evident impossibility of success. It is

along the borders of the region where settlement and cultivation have
been found possible, with a i^robability of their permanence, that we
win best api)ly these studies, with the view of determining the means
best adapted for making cultivation remunerative, and investments for

i:)rofit inviting. If we succeed there, we may reasonably hope to do so
where the difficulties ai'c less,

{(J.)
Caution should he observed ichere there is much Uncertainty.

\Vliere much uncertainty exists at first, the beginning might be made
with caution, and i)erhaps in some instances by way of subsidy to fann-
ers, or by premiums for successful planting, until it was ascertained that
a larger and more systematic undertaking should be permanently estab-
lished.

(h.) TJie local Influence of such Stations.

In all cases, and at all times, such stations should be centers of influ-

ence upon the country around them, and it should be a matter of careful

study to determine how this could best be done.

(i.) The Questions to he determined in older Sections.

In the older States, where much experience has already been gained
concerning the capabilities of soil and climate for tree-culture, as well

from observation of the native timber growth as fi'om the experience of

individuals, and where the difficulties to be overcome are comparatively
slight, the inqiuiy^ that arises is not as to whether trees can be made to

gTOW, but ivhat can be planted to best advantage.

(j.) Experiment's may he mxide to great Advantage by the Agricultural

Colleges.

The local circumstances are there much more varied, and there is still

need of much exi>erience in forest-culture, but we have in every State
an agricultural college, or a si)ecial department of agriculture in some
older institution, which has for its especial object the promotion of rural

and industrial interest, and there are almost without exception provided
with sufficient opportunities for some degree of experimental plantation.

"VYe are well assured that the officers in charge of these institutions,

would willingly co-operate in any system of observation that might be
desired within the range of their opportunities, and at an expense never
above the actual additional cost.

(h.) The Object of these Stations is not to create a Supply.

In devising aj^lan for a system of experimental plantations, we would
therefore recommend that our x^rincipal eltbrts should be bestowed uix)n

localities where there is the greatest present need, not with any view^ of

actual ijroduction for the supply of wants, but mainly as stations for de-
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termining possibilities and methods best worthy of recommendation, to
those who might observe the operations or study the reports.

{I.) TJw Lessons to he learned from Failures.

There might be many failures to notice, and thereafter to avoid; for

in trying many species in a new locality, where everything in the way of
planting was unknown, there might be but a few of the many that would
l)rove in any degree adapted to the new condition, and perhaps but one
or two that were fully satisfied with their place. Yet, a knowledge of
the negative list is a direct advantage, by preventing disappointment
and loss. If it hapx^ened in the experience of an individual it might
pass unnoticed, or perhaps be repeated by his neighbor, but if fully

ascertained, and frankly acknowledged by official authority, it might
hinder many unprofitable investments and disappointed hopes. We
have knowledge of an eastern pro])rietor of lands in Nebraska, who, liv-

ing in a region where the hemlock was of abundant and easy growth,
conceived the idea that this evergreen w^ould give ornament and value
to his western estate, and caused many hundred young trees to be care-

fully packed and sent at great expense, for planting upon his prairie farm.
It need not be added that not a single specimen survived the first summer.

This is but one instance of many that might be recorded in favor of
the plan we propose for the establishment of a suflacient number of ex-

perimental stations for the careful and diligent study of climatic con-
ditions, and the introduction of best methods for planting and man-
agement ; not in places that offer the surest promise of success, but in

regions where we may with reasonable prospect hope to derive the
greatest benefit from such exi)eriments. We will now separately con-

sider some of the principles involved in the proposed undertaking

:

20.

—

An experoiental prairie station.

{a.) Frinciples that should determine the Location.

In establishing an experimental station in the midst of a prairie region
remote from native timber of any kind, and uuder conditions entirely

untried, a selection should be made which, as to soil and subsoil, would
fairly represent the average of the region around, and if there were va-

rious grades of quality, they should, if x^ossible, be all represented.
It is no longer a theory, but a fact demonstrated by long and numerous

observations, that the presence of woodlands tends to equalize and mod-
erate the vicissitudes of climate ; but it is idle to expect this from a
single grove of woodland ui)on an open prairie.

(h.) Exteyit of Land that should he Lneluded.

There should be more land included in the station than that of a com-
mon farm, and as the location might be made without cost upon the
public domain, a township of laud might be set apart for this use. In
the Territories, where the power of legislation on important matters
is still vested in Congress, and as the property would be still held b^'

the government, no i^rovision would be needed with respect to taxation

;

but within a State it would be proper, before the final determination of
locality, and especially if a site were purchased, to ask from its legisla-

ture a guarantee from taxation like that required in other lands and
property of the United States acquired for forts, light-houses, and other
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public uses. This should also include a provision for concurrent juris-

diction in the service of legal process, and an immunity against levy
and sale of i)ublic property.

(c.) Teiwporary Occupation ofportions for other Cultivation,

Although the reservation might include a township of land, it is pre-

sumed that not more than a section or two would be brought under cul-

tivation within the first few years, and until needed for its proper uses
other portions might be leased or used for cultivation, thus insuring the
l^rejiaration of the soil necessary for beginning a plantation, and con-
tributing in some degTce to repay the expenses of the station. The
boundaries of the tract should be plainly designated, and if in a grazing
region, the portion under cultivation should be protected by a sufficient

wire fence.

(f7.) Convenience of Access.

The location should be chosen in a region not distant from one or more
lines of railroad, either actually built or sure of early construction, as
one of the objects would be to aflbrd easy access for visitors as well as
work worthy of their attention.

(e.) Roads ^ their secondary Uses in Case of Fires.

Care should be taken in the arrangement of plans, that sufficient roads
be laid out around the border, and intersecting it at convenient inter-

vals. These roads, besides their primary and i)rincii)al uses, would afford

lines of defense against the spread of prairie fires in the early years,

and of forest fires in extremely dry seasons when the growth had become
large enough to be endangered from this cause. It is stated elsewhere
in this report, that oi>en glades and vacant avenues through woodlands
are esteemed in Europe the surest means for controlling the spread of

fires, and the importance of this provision should not be overlooked in

the beginning.

(/.) Plowed Belts as a Safeguard against Fires.

As a further safeguard against fires, especially in tlie early years,

parallel furrows should be plowed around the parts under cultivation,

and the space between should be carefully burned over under proper

su])ervision, and when there is no wind. This operation can best be
done a few days after the first heavy frost of autumn.

[g.) Buildings; Uniformity not Necessary.

The residence of the superintendent should be central, and the cot;-

tages of the workmen should be located with the view of affording some
supervision of the premises. While due economy should be observed

in all the buildings of the station, care should be taken that each in its

way should be a model of elegance in its exterior design, and of conve-

nience in its interior arrangement. Instead of uniformity of plan, they

should afford as great a variety of style as might be consistent with

theu^ object, thus affording models for hnitation to those who might
find them suited to their wants.
Each dwelling should be surrounded by a sufficient plot of ground for

an ample garden, and the inmates should be encouraged to undei'take
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ornamental plantations and rural ornament, under tlie advice of the
superintendent, and with seeds and plants that should be furnished.

(h,) Thm'ougli Preparation of the Soil essential.

In the midst of a prairie region, like Western, Minnesota, and the
central portions of Dakota, Nebraska, and Kansas, it is folly to attempt
tree planting until the sod has been turned and thoroughly rotted, and
the soil deeply mellowed by cultivation for one or two years previous.

The time for first plowing is at the season when the vegetation of the
grass and herbage is most vigorous, and before the ground becomes
hardened by drought in the latter part of the summer. The length of the
season in which sod may be plowed varies according to the amount of
rainfall, and is much longer in some years than in others. The various
conditions that aliect this preliminary operation should be carefully ob-

served.

(i) Immediate Attention should he given to tlie Planting of Wind-hrealzs,

In an open prairie the first need in planting is protection against
winds, and no time should be lost from the very beginning, in preparing
the soil for the planting of shelter-belts of the trees known to be of most
rapid growth, this quality being for this puii)ose of more consequence
than the value of the timber when grown j but with the view of secur-

ing a more permanent growth of greater value, the latter might be
phmted among or within the former, with the ultimate intention of giv-

ing them full opportunity as found proper.
The width of these belts, the kinds of timber with which they are

planted, and the size of the inclosed areas should be varied, \\ith the
^dew of ascertaining the best conditions, as well in the growth of the
trees as in the i)rotection they afford to the cultivated areas within.

Until these areas could be properly planted with timber trees, they might
be cultivated with farm crops.

(j.) Tfie Objects of the experiment to he Determined,

The limit of season within which planting is possible or profitable

;

the relative advantages of spring and autumn for planting ; the prefer-

ence to be given to the sowing of seed in place or to transplanting from
nurseries; the various methods of cultivation and management; the
spexiies that promise successand those that do not, and whatever else there
may be within the limits of careful trial and observation, should come
within the programme of experiment. A registry of daily doings, and a
careful record of all operations, including failures as vrell as success,

should be kept li'om the very beginning.

{7c.) Meteorological Ohservations in the Air and Soil.

A system of meteorological observations, including as well those made
in the soil as in the atmosphere, should be begun from the first. The
former might include records of temperature at different depths, the
evaporation and absorption of water, &c., and the latter the full series

of records usually kept at a well-equipped meteorological station. As
a woodland growth begins to ai)pear there should be established a com-
l^arative station within its infiueuce, with the view of studying the effect

of this growth upon the local conditions, and the increase of this effect

as the shade and protection increased.
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(I.) Field-culture in Connection with Forest Earp&rhnents.

The fields under cnltivatiou, while i)reparii]g the ground for tree
planting, and in some instances for a longer period, would afibrd oi)por-

tunities for testing new varieties of grain or different modes of fertiliza-

tion or management, and for noticing the effect of timber belts upon
the jield of crops adjacent*

(m.)- What should he accomplished by sfwh a Station.

In short., we would have the fields, the gardens, and the plantations
generally the subject of careful experiment and observation, with the
view ofdiscovering and making known to the country such facts as might
be found most v\^orthy of attention. A station thus organized and con-
ducted should be able to afford subjects of interest and profitable sug-

gestion to every observing visitor, and could not fail of being of special

benefit to the region in which it was located. It should make an annaul
report to the central office, and 1^ always under its direction 5 but the
resident superintendent should have discretionary powers to an extent
sufficient to enable him to discharge his duties without embarrassment,
and in a manner that should lead to most satisfactory results.

{n.) Number and Distribution of these 8tatio7is.—Use of Military Reserva-

tions.

Kot less than two or three of such stations might be located upon the
Plains within the belt suited for agricultural occupation, and it is quite

I)robable that some one or more of the militaiy reservations, already
well supplied with buildings, and no longer important for their original

purposes, might be reserved aud set apart for these experiments in cul-

tivation. The saving in first expenses by this would be very great, and
indeed they might still, in a qualified degree, remain occupied for such
purposes of storage and deposit without interference with the operations

of a forest station, if this suited the convenience of the government. In
some of the Western States measures have been proposed in their legis-

latures for the establishment of experiments in agriculture. They might
be conveniently located upon adjacent, grounds, or upon separate par-

cels of the same ground, as the proposed forest stations we have de-

scribed, affording mutual aid to one another to the advantage of both.

(o.) Practical Instruction in Methods that a Station might afford; Germs
offuture Schools of Forestry.

Upon such a station there would be required a considerable amouut
of manual labor. It should be made an opportunity for the employ-
ment of young men who wished to acquire a practical knowledge of

forest-tree planting, by working under competent direction, with the

view of afterwards applying the skill thus acquired for the benefit of

themselves and others. Although no plans are recommended in the be-

ginning for any further instruction than what may be gained in actual

hand-labor, it will be readily seen that we have in these stations, when
tJiey should have become fully organized, the germs of schools of for-

estry, which in time might become powerful agencies in disseminating

coiTCct ideas, and a thorough practical knowledge, upon the subject of

tree-culture. With severafof such stations in different regions of the

United States, the student might be allowed to spend a portion of his
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time at each, and thus be enabled to acquire a more enlarged and liberal

view of his subject than if his training were all had in one locality. This
idea is here stated without advice as to present adoption, but merely as
a suggestion that in due time might deserve a careful consideration.

It would be obviously necessary that the superintendent of a station
like one we have described, should be a man of thorough education, good
business talent, zeal, energy, and integrity. We believe that such men
could be found, who would willingly accept the appointment, from an
honorable ambition to make the undertaking a success. As the entcF-

prise would be wholly one of research in a field of knowledge but im-
perfectly explored, he should bring no preconceived ideas of routine,

acquired in a field of labor or study altogether different from the one
undertaken, but he shoidd be a close observer of every condition or
circumstance, competent to adapt his measures to meet the contingen-
cies that would arise, and able to trace effects to causes, wherever this

could be done. He should report annually to the central office, and in

this be allowed the fullest liberty of presenting his views upon all sub-
jects that might come within the ranaje of his study or observation.

(p.) Wide Ranges of Climate and Conditions that must be Studied.

In view of the immense range of climate and conditions that occur
within the United States, it would be quite impossible to realize the
full advantages of experiments like those above described, unless several

stations were established. Their location should not be fixed until

after a careful study of the subject, and in this the remotest suspicion

of private advantage, or of local or personal influences, should be
avoided.
We would suggest as probably desirable, some point in Western

Minnesota, or in Dakota; one in the interior of Nebraska, or of Kansas, or
both ', one in Southern Calrfbrnia ; one in Florida, and one in Texas. On a
subsequent page, we will speak more fully of a proposed ex])erimental
station in the interest of th^ turpentine industries, which, being excep-
tional and special in its chaiacter, may be separately noticed.

3. The experimental stations on the borders op the arid
region on the plains.

The conditions to be studied in these regions have, to some extent,

been h.rready noticed. We deem them altogether more important than
any that might be found within the region once covered with native
timber, and where forest trees may be easily gro^vn in considerable
variety, and to any desirable extent. In the three or four stations that
we have suggested, extending from north to south across our territory,

from British America to Mexico, we find indications of great natural
capabilities for agTicultural improvement in qualities of soil, embar^
rassed by serious difficulties in the climate. It is but a few years since

this region was described by travelers as an inhospitable desert, incar-

pable of settlement, and wholly worthless for any kind of cultivation.

We now find agricultural improvements and much industrial wealth in

regions once deemed hopelessly arid and irreclaimable; and it is coufi-

deutly asserted that the limit of possible cultivation is now fiirther west
than formerly. It is believed by many that the climate is now perceptibly
improved, since the land has been brought under cultivation, and that
the country is becoming less liable to drought as the settlements be-

come older. These statementsmay in some cases beprompted by interest,
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and in otliers, perhaps, the expression of confidence and hope =, but there
are enough of unquestionable facts to justify a serious inquiry into their
reahty, and enough of known i^ossibilities to encourage experiments of
the kind we have described.

It can no longer be doubted that the presence of groves of timber
in a country tends to promote in a perceptible degree, a moderation
of the extremes of temi)erature, and an increase of humidity in the at-

mosphere and in the soil. They favor the deposit of dews, and they
afford obvious protection against winds, and shelter from the sun. It is

not a matter of theory, but of fact, that throughout our prairie regions,
and as far out upon the great plains as cultivation is possible, the wel-
fare of our agricultural interests would be promoted by the cultivation
of forest trees in suitable x^roportion and of proper kind, and this even
without taking into account the material that they produce for the sup-
ply of wants that are constantly arising upon the farm. To encourage
this i)lanting should be among the duties of government, for it thereby
but adopts a measure that tends to extend and multiply its own re-

sources, in proportion to the wealth and welfare of its citizens.

The question of direct profit does not enter into these calculations,

although we think it might be easily demonstrated, that were a i:)roper

quantity of our existing woodlands assigned to a forest administration,
duly organized, not upon the plan of any one now existing in foreign
countries, but ui^on principles consistent with the general jjlan and pur-

X>oses of our government, the surplus revenues from our present timber
supply now fidly mature, would be more than sufficient to defray all

the expenses incident to execution of the various measures we recom-
mend.

4.—EXPERrHENTAL STATION IN SOUTHERN CALIFORNIA.

It has already been shown by successful trials that the soil and cli-

mate of Southern Califorma are well adapted to the growth of semi-

tropical fruit and forest trees, some of which are now cultivated to a
considerable extent and with much i)rofit. It is recommended that a
station be established in this region for experimental cultivation, and
with the view of determining the best modes of i)ropagation and man-
agement and the advantages that may be derived from the introduction
of new species. The Eucalypti, the Acacias, the Cork oak, and j)erhaps

some of the Cinchonas, might thus be made the subject of more careful

study than has yet been given, or can be undertaken by i)rivate en-

tierprise.

Various species of the Cinchonas are now under successful cultivation

in British India, in Java, and elsewhere, under conditions closely sim-

ilar to those that exist in the region here under notic<3, and it would be
easy to oi^en a correspondence with the Australian colonies, and with
other foreign countries, with the view of i^rocuring seeds and i)lants of
most of the species that ofler any inducement for trial, with the view of

determining their capabilities and the advantages that may be derived
from their introduction,

5.

—

Experiment station in Florida.

(a.) Very early Uxperiments in Cultivation of Live Oalc.

Within five years after the beginning of a constitutional form of gov-

ernment in the United States, the value of the Live Oak on the extreme
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southern border had begun to be recognized as a material for naval con-
struction. With the exception of small purchases of Live-Oak timber
lands on the Georgia coast, nothing, however, was done towards the rear

ervation of lands for this use until 1817, when an act was passed allowing
lands having a growth of Live Oak and Cedar to be selected and reserved
for naval use. In 1828 a small appropriation was made for the purchase
of Oak lands on Santa Eosa Sound, and during two or three years a
system of cultivation was undertaken, which consisted of grubbing out
the roots of other trees, and clearing tlie ground around the young Liv^
Oaks, so as to afford them a better chance for growth. Some trials were
made at transplanting, but without success, perhaps from want of skill

and experience, and the result of the experiment led to the conclosifm
that it was best to plant the seeds where the trees were to grow.^

It will thus be seen that the earliest attempt in experimental forestry

undertaken by the government was upon the southern coast, and that
the object was jn the interest of one of the most important branche&of
the public service.

(5.) The UxperimentB proposed by Dr^ Henry Perrine,

An attempt at experimental cultivation originating in private enter-

prise, and having for its object the introduction of valuable tropical

plants into Florida, as an investment for profit and pubUc utility, m^y
claim in this connection a particular notice.

Dr. Henry Perrine, a citizen of Illinois, received in 1827 an appoint-
ment as consul for the United States at Campeachy. His official district

included the peninsula of Yucatan and State of Talasco, in Mexico, anil

during several years of official residence there, he became strongly im-

pressed with the advantages that would result to the government that
he served, from the introduction of useful tropical plants. He endeav-
ored to secure the seeds and plants for transfer to Florida, but in this,

for a time, he met with much difficulty, arising from the jealousy of
ignorant and despotic officials and others having a controlling influence

in the country. In the cholera epidemic that occurred during his resi-

dence, his professional skill, gratuitously bestowed, enabled him to ren-

der valuable services to the country, which won for him the cordial

thanks of many persons of influence and a vote of thanks from tlie

Mexican Congress. The favor thus gained, at length enabled him to

succeed to a considerable extent, and he sent to a friend in Florida the
Sisal plant, the cactus that supports the cochineal insect, and many
other tropical species. He had an ambition to establish a plantation of
these plants in a region where they could be propagated with certainty
and profit, within the limits of the United States, and to establish a
colony of poor but industrious families for their cultivation.

In February, 1832, he addressed a memorial to Congress in favor of
the domestication of tropical plants in Southern Florida, which resulted
in favorable reports,^ and a bill, which, however, failed to become a law.

On the 29th of December, 1834, he again memorialized Congress from
the city of Campeachy, renewing his application, and urging additional

motives in support of his measure. In this memorial and in letters to

the Secretary of tlie Treasury which he had previously written, he enu-
merates the numerous petty annoyances that he had experienced in the
prosecution of his enterprise, through the jealousy of native officials,

^ Forestry Report, 1877, p. 9, et seq.

2 Doc. 198,Rep. 454, and bill H, R. 555, first session Twenty-socond Congress,



EXPERIMENTAL CULTIVATION IN FLORIDA. 31

aM the prejudices which they had excited, among the humbler classes
oS the coramunity.^
In the winter of 1837-38 he came to Washington to lay his plans

before Congress, and ask for the opportunity of putting them in execu-
tion. He placed upon exhibition, in a committee room used by the Com-
mittee on Agriculture, a large collection of the raw materials and manu-
factured products, and famished for publication in connection ^\ith the
reports made by committees many valuable facts, which arc embodied
in the two reports made ui)on this subject,^

(c.) Act of Congress for Eivcouragement of Dr. Perrine's Exjyeriincnts.

He succeeded in procuring the passage of the following act:

A'N ACT to encourage the introdnction and promote the cnltiraticn of tropical plants In the Uiiitod
States. Approved, July 7, 1838.

**

"VVliereas, in obedienco to tlio Treasnry circular of the 6tli of September, 1827, Dr.
Henry Perriue, late American consul at Campeachy, has distinguislied himself by his
persevering exertions to introduce tropical plants into the United States; and whereas
he has demonstrated the existence of a tropical climate in Southern Florida, and has
shown the consequent certainty of the immediate domestication of troxjical plants
in tropical Florida, and the great probability of their gradual acclimation throughout
all our Southern and Southwestern States, especially of siich profitable plants as propa-
gate themselves on the poorest soils ; and whereas, if the enterprise should be success-
ful, it will render valuable our hitherto worthless soils by covering them with a dense
population of small cultivators and family manufacturers, and will thus promote the
peace, prosperity, and permanence of the Union : Tlicrefore,

Be if enacted, c|c.. That a township of land is hereby granted to Dr. Henry Perrme
and his associates, in the southern extremity of the peninsula of East Florida, to be
located in one body of six miles square upon any portion of the public lands below
twenty-six degrees of north latitude.

Sec. 2. And he it further enacted, That the said tract of laud shall be located within
two years from this date by said Henry Perrine, and shall be surveyed under his

direction by the survej or of Florida : Provided, That it shall not embrace any land

1 These documents are reprinted in Report H. R. No. 5G4, second session Twenty-fifth
Congress. It appears from these that he had succeeded in transferring over fifty spe-

cies to Florida, including the mahogany and several other valuable species of forest

tre^s.

^(1.) Report II. R. No. 5G4, second session Twenty-fifth Congress, to accompany
bill No. .553, dated February 17, 1838, pp. 100. This reproduces a former report of the
Committee on Agriculture, dated April 26^ 1832, made during the first session of the
Twenty-second Congress, and accompanying a bill not then acted upon.

(2.) Report Senate No. 300, second session Twenty-fifth Congress, pp. 142, and 24
outline engi'avings of tropical plants, dated March 12, 1838. Of these 5,000 extra
Coynes were printed for the use of the Senate.
The memorialist enumerated among the exotics that might bo successfully intro-

duced and naturalized in the country, many of the beautiful and useful palms, the
agaves, the shrubs for chocolate, coffee, and tea; the logwood, fustic, cochineal, and
other dyes of Mexico, Guatemala, and Brazil; the cinnamon, pimento, ginger, and
other spices of the East and West Indies; the. mahogany, cedar, ebony, and other
precious woods of all parts of the world ; the bananas, anonas, mangoes, and other
delicious fruits; tlie Peruvian bark, sarsaparilla, canela, and innumerable salutary
medicines for the removal of disease. He stated that the extensive cultivation of a
single species, the Agave sisalana, would alone furnish a profitable staple to the plant-
ers of the South, and a cheap material to the manufacturers of the NortK which
would supply many wants of our merchant vessels, of our Navy, and of our citizens in

general. He represented that a tropical climate extends into Southern Florida, Avhich
opinion seemed to be well established by the meteorological observations that had.

then been made at Indian Key ; that many valuable vegetables of the tropics do
actually propagate themselves in the worst soils and situations in the sun and in the
shade of every tropical region, where they arrive by accident or by design, and that for

other profitable i)lants of the tropics wliich require human skill and care, moisture is

the equivalent to manure; and that tropical cultivation essentially consists in appro-

priaie irrigation, which in such a climate goes fai' to couDtcrbalanc<) the sterility of tho
soil.

*
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having sufficient quantities of naval timber to be reserved to the United States, nor
any sites for maritime ports or cities.

Sec. 3. And he it further enacted, That whenever any section of said tract shall be
really occupied by a bona-fide settler, actually engaged in the propagation or cultiva-
tion of valuable tropical plants, and upon proof thereof being made to the Commis-
sioner of the General Land Office, a patent shall issue to the said Henry Perriue and
his associates.

Sec. 4. And he it further enacted, That every section of land in the tract aforesaid,
which shall not bo occupied by an actual settler positively engaged in the propaga-
tion or cultivation of useful tropical plants within eight years from the location of
said tract, or when the adjacent territory shall be surveyed and otTered for sale, shall
be forfeited to the Unitdd States.

(d.) Circular of Treasury Department to American Consuls in 1827.

The circular referred to in the preamble of tlie above act was as fol-

lows:
No. 8.

Circular to a portion of the Consuls of the United States.

Treasury Department,
September 6, 1827.

Sir: The President is desirous of causing to be introduced into the United States
all such trees and plants from other countries, not heretofore known in the United
States, as may give promise, under proper cultivation, of flourishing and becoming
useful, as well as superior varieties of such as are already cultivated here. To this

end, I have his directions to address myself to you, invoking your aid to give effect

to the plan that he has in view. Forest trees useful for timber, grain of any descrip-

tion, fruit trees, vegetables for the table, esculent roots, and, in short, plants of what-
ever nature, whether useful as food for man or the domestic animals, or for purposes
connected with manufactures or any of the useful arts, fall within the scope of the
plan proposed. A specification of some of them to be had in the country where you
reside, and believed to fall under one or other of the above heads, is given at the foot

of this letter as samples merely, it not being intended to exclude others of which you
may have knowledge, or be able, on inquiry, to obtain knowledge. With any that
you may have it in your power to send, it will be desirable to send such notices of
their cultivation and natural history as may bo attainable in the country to which
they are indigenous ; and the following questions are amongst those that will indicate
the particulars concerning which information may be sought:

1. The latitude and soil in which the plant most flourishes?

2. What are the seasons of its bloom and maturity, and what the terra of its dura-
tion?

3. In what manner is it propagated—by roots, seeds, buds, grafts, layers, or how?
and how cultivated ? and are there any unusual circumstances attending its cultiva-

tion?
4. Is it affected by frost in countries where frost prevails ?

5. The native or poi)ular name of the plant, and (where known) its botanical name
and character?

6. The elevation of the place of its growth above the level of the sea ?

7. Is there, in the agricultural literature of the country, any special treatise or dis-

sertation upon its culture ? If so, let it be stated.

8. Is there any insect particularly habituated to it?

9. Lastly—its use, whether for food, medicine, or the arts?
In removing seeds or plants from remote places across the ocean, or otherwise, great

care is often necessary to be observed in the manner of putting them up and convey-
ing them. To aid your efforts in this respect, upon the present occasion, a i)aper of

directions has been prepared, and is herewith transmitted.
The President will ho])e for your attention to the objects of this communication, as

far as circumstances will allow ; and it is not doubted but that your own public feel-

ings will irax)artto your endeavors under it a zeal proportioned to the beneficial results

to which this communication looks. It is proper to add that no expense can, at pres-

ent, be authorized in relation to it. It is possible, however, that Congress may not
be indisposed to provide a small fond for it. The seeds, plants, cuttings, or whatever
other germinating substance you may transmit, must be addressed to the Treasury
Department, and sent to the collector of the port to which the vessel conveying them
is destined, or where she may arrived, accompanied by a letter of advice to the Depart-
ment. The Secretary of the Navy has instructed the commanders of such of the
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public vessels of tlie United States as may touch at your port, to lend you tlicir

assistance towards giviug effect to the objects of this communication, as you will per-
ceive by the copy of his instructions which is iuclosod for your information. It is

believed, also, that the masters of the merchant vessels of the United States wall gen-
erally be willing—such is their well-known public spirit—to lend their gratuitous co-
operation toward effecting the objects proposed.

I remain, lespectfully, your most obedient servant,

RICHARD RUSH.

(e) Directions for putting vp and transmitting Seeds and. Plants y accom-
panying the Letter of the Secretary of the Treasury of September G, 1827.

With a view to the transmission of seeds from distant countries, the first object of
care is to obtain seeds that are fully ripe, and in a sound and healthy state. To this
the strictest attention should be paid ; otherwise all the care and trouble that may be
bestowed on them will have been wasted on objects utterly worthless.
Those seeds that are not dry when gathered should be rendered so by exposure to

the air, in the shade.
When dry the seeds should be put into paper bags. Common brown paper has been

found to answer well for making such bags. But as the mode of manufacturing that
paper varies in different countries, the precaution should be used, of putting a portion
of the seeds in other kinds of paper. Those that most effectually exclude air and
moisture are believed to be best for that purpose. It would be proper, also, to inclose
some of the seeds in paper or cloth that has been steeped in melted beeswax. It

has been recommended that seeds collected in a moist country or season be packed in
charcoal.
After being put up according to any of these modes the seeds should be inclosed in

a box, which should be covered with pitch to prevent them from damp, insects, or
mice. During the voyage they should be kept in a cool, airy, and dry situation—not in
the hold of the ship.

The oily seeds soonest lose their germinating faculty. They should be put in a box
of sandy earth in the following manner : First, about two inches of earth at the bot-
tom ; into this the seeds should be placed at distances proportionate to their size ; on
these another layer of earth about an inch thick, and then another layer of seeds, and
so on, with alternate layers of earth and seeds, until the box is filled within about a
foot of the top, which space should bo filled with sand, taking care that the earth and
sand be well put in, that the seeds may not get out of place. The box should then
be covered with a close network of cord well pitched, or with split hoops or lath well
pitched, so as to admit the air without exposing the contents of the box to be dis-

turbed by mice or accident. The seeds thus put up will germinate during their j)as-

sage, and will be in a state to be planted immediately on their arrival.

Although some seeds with a hard shell, such as nuts, peaches, plums, &c.,do not
come up until a long time after they are sown, it would be proper, when the kernel
is oily, to follow the method just pointed out, that they may not turn rancid on the
passage. This precaution is also useful for the family of laurels (Laurina;) and that
of the myrtles (Myrti), especially when they have to cross the equatorial seas.

To guard against the casualties to which seeds in a germinating state may be ex-
posed during a long voyage, and as another means of insuring the success of seeds of
the kinds here recommended to be put into boxes with earth, it would be well also to

inclose some of them (each seed separately) in a coat of beeswax, and afterwards
pack them in a box covered with pitch.

In many cases it will be necessary to transmit roots. Where roots are to be trans-
mitted, fibrous roots should be dealt with in the manner herein recommended for

young plants. Bulbous and tuberous roots should be put into boxes, in the same
manner as has already been recoinmended for oleaginous seeds, except that, instead of
earth, dry sand, as free as possible from earthy j)articles, should be used. Some of the
bulbous and tuberous roots, instead of being packed in sand, may be wrapped in

paper and put in boxes covered with network or laths. Roots should not be i^ut in

the same box with seeds.
Where the seeds of plants cannot be successfully transmitted, they may be sown in

boxes and sent in a vegetating state. Where more than one kind is sown in the same
box they should be kept distinct by laths fastened in crosswise on a level with the
ground in which they are sown; and when different sorts are required it will be nec-
essary to make separate compartments in the box. In either case they should be
properly marked and referred to in the descriptive notes which accompany them.
When plants cannot be propagated from seeds with a certainty of their possessing

the same qualities which long culture or other causes may have given them, they may
be sent in a growing state. For this purpose they should be taken up when young.
Those, however, who are acquainted with their cultivation in the countries where

H. Mis. 38 3
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they grow will know at wliat age they may he safely and advantageously removed.
They may he transplanted direct into the hoxes in which they are to he conveyed

;

or, where that cannot he conveniently done, they may he taken up with a hall of
earth about the roots, and the roots of each surrounded with wet moss carefully tied
about it to keep the earth moist. They may afterwards he put into a box and each
plant secured by laths fastened crosswise above the roots and the interstices between
the roots filled with wet moss. The same methods may be observed with young,
grafted, or budded fruit trees.

Where the time will j^ermit, it is desirable that the roots of the plants be well estab-
lished in the hoxes in which they are transplanted. Herbaceous plants require only
a short time for this; but for plants of a woody texture two or three months are
sometimes necessary.
Boxes for the conveyance of plants or of seeds that are sown may he made about 2

feet broad, 2 feet deep, and 4 feet long, with small holes in the bottom covered with
a shell or piece of tile, or other similar substance, for letting off any superfluous water.
There should be a layer of wet moss of 2 or 3 inches deep at the bottom; or, if that
cannot be had, some very rotten wood or decayed leaves; and upon that about 12
inches deep of fresh, loamy earth, into which the plants that are to be transplanted
should he set. The surface of the earth should be covered with a thin layer of moss,
cut small, which should be occasionally washed in fresh water during the voyage,
both to keef) the surface moist and to wash off moldiness or any saline particles that
may be on it.

When the boxes are about to be put on board the ship, hoops of wood should be
fastened to the sides in such a manner that, arching over the box, they may cover the
highest of the plants ; and over these should be stretched a network of pitched cord,

so as to protect the plants from external injury and prevent the earth from being dis-

turbed by mice or other vermin.
To each box should be fastened a canvas cover, made to go entirely over it, hut so

constructed as to be easily put on or off, as may be necessary to protect the plants
from the salt water or winds, and sometimes from the siinshine. Strong handles
should be fixed to the boxes, that they may be conveniently moved. During the
voyage the plants should be kept in a light, airy situation, without which they will
perish; they should not be exposed to severe winds nor to cold, nor, for a long time,
to too hot a sunshine, nor to the spray of salt water. To prevent injury from the
saline particles with which the air is oftentimes charged at sea (especially when the
waves have white frothy curls upon them), and which on evaporation close up the
pores of the plants and destroy them, it will be proper, when they have been exposed
to them, to wash off the salt particles by sprinkling the leaves with fresh water.
The plants, and seeds that are sown, will occasionally require watering on the

voyage, for which purpose rain-water is best. If, in any special case, particular in-

structions on this point or upon any other connected with the management of the
plants during the voyage be necessary, they should be made known to those having
charge of the plants. But, after all, much will depend upon the judicious care of
those to whom the plants may be confided during the voyage.
Plants of the succulent kind, and particularly of the cactus family, should not he

planted in earth, but in a mixture of dry sand, old lime, rubbish, and vegetable mold,
in about equal parts, and should not be watered.

It may not be necessary in every case to observe all the precautions here recom-
mended in regard to the putting up and transmission of seeds, but it is believed that
there will he risk in departing from them, in proportion to the distance of the country
from which the seeds are to be brought and to the difference of its latitude or of the
latitudes through which they will x^ass on the voyage. It is not intended, however,
by these instructions to exclude the adoption of any other modes of putting up and
transmitting seeds and plants which are in use in any particular place and which have
been found successful, especially if any more simple. And it is recommended that not
only the aid of comj^etent persons be accepted in procuring and xuitting up the seeds
and plants, but that they be invited to offer any suggestions in regard to the treat-

ment of the plants during the voyage and their cultivation and use afterwards.^

(/.) Commencement of Dr. Perrine^s Experiments. His murder by Indians
in the Seminole War.

Dr. Perrine repaired to Florida with his family after obtaining this

qualified approval of his plans, and it is understood that he commenced
small plantations at Cape Florida and other points in the neighborhood,
in which he introduced a variety of Central American i)lants, among
which were three or four species of the agave, including that producing

1 Other accounts of the jjreparation of plants for transhipment by sea will be else-

where given in these reports.
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tlie sisal hemp, the maguey or pulque agave, the cochineal cactus, paper
mulberry, date palm, &c., all of which did well, and some of which after-

wards flourished and propagated of themselves.^
Of these the sisal hemp was the one that appeared to be of most

importance in an economical jioint of view, although further acquaint-
ance might prove that some others possessed qualities that would ren-
der them objects worthy of careful attention. The gigantic plant out
of which the sisal hemp is made, flourishes in arid, rocky land, especially
delighting in a calcareous soil. The principal care in cultivation is in
keeping down the weeds. The yield of cleaned hemp is about a ton to
an acre annually after the plant has grown to a size that will admit of
the cutting of the lower leaves. It brings in market nearly the same
price as manila hemp, or about $250 a ton.

In short, he established the important fact, that some of the most
valuable and important of the fibrous plants of Central America and
Yucatan, grow freely on the peninsula of Florida, and would probably
become accustomed to locations further northward.
But his operations were blighted by the Indian war then existing in

the region he had chosen for his establishment, and in this he lost his
life.2

(g.) Suggestionsfor Experimental Plantations in Florida.

Since the death of Dr. Perrine some attempts have been made to
encourage the planting of the Cork-oak, by the distribution of acorns,
and Of other foreign semi-tropical species, by the sending of seeds to
persons who were expected to plant them and report the results. Some-
thing may have been attemi)ted in the way of acclimatization by indi-

viduals, but the public gets no benefit from this experience, unless in

an interested or accidental way if it succeeds, while others are left to
repeat the attempt indefinitely if it fails.

There can be foreseen no reason why the Maritime pine and the Cork-
oak should not grow as thriftily on the light, sandy soils of the southern
border as they do in Southwestern France; and the success that has
followed the attempts at the introduction of useful foreign species of

trees and plants in this part of the United States, justifies the belief

that a first-class exx^erimental station of the kind we have mentioned
in this region, would form a most advantageous feature in the plan we
recommend.

^Patent Office Beport, 1855, p. 242. Tropical Fibers: Their Production and Economical
Extraction. By E. G. Squire, 1861, p. 1(5.

^Dr. Perriue was born in Connecticut, received a medical education, and lived some
years at Princeton or at New Brunswick, N. J. Ho afterwards settled in Illinois, and
was appointed from tliat State as consul at Campeacliy, where he enjoyed opportuni-
ties for learning the native resources of that province, and of Yucatan and Sisal.

Having commenced his experiments he was compelled to seek refuge from the Indian
war, and took up his residence on Indian Key, a small island some 4 miles in circuit

and 20 miles from the main shore.
On the night between August 6 and 7, 1840, the place was visited by a party of Span-

ish Indians, who had been driven to hostilities by the complications arising in the
Seminole war, and a little after midnight the inhabitants were aroused by the war-
whoop, the firing of guns, and the crash of breaking windows. Mrs. Perriue and her
three children sought refuge through a trap-door leading into a cellar partly filled

twice a day by the tide, and used for bathing, while the doctor went out upon a ve-

randa and addressed the invaders in Spanish, telling them that he was a physician and
one who had done them no harm. They Avent away for a short time, but returned
about daylight, drove him to the cupola, where they murdered him, and then having
plundered the house, thej^ set it on fire. The family managed to escape by crawling
through an opening, and seizing a boat partly laden with x)lunder, were finally rescued.

The doctor is supposed to have been shot ; and with tlie flames that consumed his

dwelling and his remains, some of the seeds and plants he had brought to Florida, and
all of his notes and manuscripts, perished.
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6.

—

Special station for observation and experiment upon the
production and manufacture of turpentine.

ia.) The necessity of these Urperiments.

There is perhaps no American industry that is carried on more waste-
fully, or with a more reckless disregard for its maintenance, than the
])roduction of turpentine, as hitherto practiced in the Southern States.

In working the pines for this purpose, "boxes" are cut into the tree
near its foot, which are generally about six inches deep, with a capacity
of three pints. From these boxes incisions are carried up from time to

tiuie, and the contents dipped out as they fill. There may be two or
more of these deep cuttings in the same tree, and they would alone be
sufficient to weaken its vitality and hasten its death. When the forest

fires get into them they are sure to hasten the end.
Some years since an agent was sent from France for the purpose of

learning what methods were in use for the production of turpentine in the
United States that deserved their attention ; he returned with the report
that they had nothing to learn from the methods, and nothing to fear

from competition, for the process in use tvas little better than a clearing one.

(b.) The Great Economies to be learned from other Countries.

In the Landes^ and upon the Dunes in France, the Maritime pine
{Pinus pinaster, the only species there nsed to much extent for this use)

is cultivated with great success, as we elsewhere describe in detail in

these reports. The incisions are shallow, and, although repeated every
week and extended up a little higher at every cutting, they never exceed
an inch in depth or cover more than half of the tree upon the lower
part of its trunk. The flow of turpentine is guided down to a metallic

lij) driven into the trunk, and is caught in glazed eartheru jars sus-

pended beneath. After a few years the tree is allowed to rest; and
the old incisions being grown over, the operation may be continued
l)erhaps for fifty years, and, as there managed, to the constant improve-
ment of the wood in quality, although not in amount.
There are other economies practiced in this industry that should be

generally known throughout the pine region of the United States wliere

turpentine is produced. There can be no reason to doubt but that
great benefits would result from the establishment of an experimental
station upon the public lands in some one of the States where this in-

dustry is important, not only for putting into i)ractical operation the
economies already known, but for making new researches tending to

the discovery of principles having practical results worth applying and
making known.

In the school of practical forest industries at Lissino, in Russia, the
I)roduction and manufacture of resinous products receive attention, in-

cluding every stage of the process, from the crude material to the re-

fined products.

(c.) Suggestions upon the Cultivation of the Maritime Pine.

It is well worthy of inquiry as to whether the Maritime pine {Pinus
pinaster), which has been found to thrive so successfully in Southwest-
ern France, could not be cultivated equally well in the sandy and other-

wise unproductive soils of the Southern States, from which the native
pine timber has been cut away—i^roving in these situations more suit-
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able for cultivation than tlie original growth. It is a species preferring
a warm climate, and all attempts at its introduction upon the New
England coast have failed. In France, it grows spontaneously, chiefly

in the southwestern part, and on the Mediterranean from Nice to Toulon,
and in Corsica. It has been introduced into the central, northwestern,
and northern parts of France, and in England 5 but, for the i^roduction
of turpentine, it has not been found to succeed beyond the limits of
spontaneous growth.

It would properly come within the province of an experimental sta-

tion devoted to the resinous industries, to determine the questions that
might arise concerning the introduction and cultivation of this and
other species, and all matters relating to their management, the results

being reported for public information and use.

7.

—

The supply of tree-seeds for experimental cultivation.

In Europe the supply of seeds for forest culture has grown into a
regular and well established business, and those engaged in this trade
have their agencies for collection and i^reparation fully organized and
ready to meet any demand which their experience may lead them to

expect. From these sources any desirable quantity of seeds of species
within the range of their dealing could in any year be easily obtained.
Among the exotic trees thus introduced, there might be some that
would prove very successful for cultivation ou a large scale in certain

portions of our own country, and most of them would prove desirable

acquisitions among those in quest of novelties or great variety in tree-

growth. They should all be tested at the several stations for accli-

matization that might be established, where there was any probability
of success.

But tree seeds are often quite perishable and, as a general rule, they
lose their vitality much sooner than the cereal and other farm grains.

Some, in fact, should be planted as soon as they are ripe, and will

scarcely bear transportation to a place distant from where they fell.

They are also in many instances liable to lose their vitality from over
drying, and in other cases they may be injured or spoiled from molding
if not dried enough. Whenever successful keeping depends upon the
maintenance of a certain degree of freshness, without too much or little

drying, it is often difficult to keep seed through the winter following the

season of their growth, and quite impossible to preserve their vitality

for a longer period. In all cases it is desirable to follow as nearly as

may be the indications of nature, in placing and covering the seed, and
if the seed ripens early in the summer it should be ])lanted invariably the

same season, and as soon as may be after it is fully ripe.

We have as yet in this country no regularly established markets for

tree seeds, because the need of such a trade has not hitherto been gen-

erally felt. A few enterprising nurserymen have ventured upon the

experiment of making limited collections, but with these exceptions
there are no means of knowing where and how fresh and reliable seeds

of any given species might be obtained, except through the individual

inquiries of the person desiring them. In several instances, where a
foreign request has been received from official sources for information

as to where the seeds of certain American trees could be |>rocured, we
have found it very difficult to find a person ready and walling to pro-

cure and forward the needed sui)i)ly, at the proper time and in the

proper manner.
As most forest trees bear their seeds more abundantly in some years

than in others, and many of them none whatever for several years in
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succession, a knowledge of the region where a given species abounds,
affords no certain indication as to the possibility of a supply of seed in
an 5' given year. It would be necessary to know beforehand, from many
correspondents, as to what species were in prospect of bearing in different

sections of the country, ami from these reports, made some time before
the time of ripening, such locahties might be selected as would most
conveniently supply the demand for the year. The identity of species
might in the mean time be established from specimens of the leaf, the
blossom, and the unripe fruit, and arrangements made for securing for

distribution such quantities as were needed when the time of full ma-
turity arrived.

In the great majority of cases, a seed year in a woodland where any
given tree is common, woukl very easily supply an almost unlimited
demand, and the hand labor necessary for the collection might gener-
ally be engaged beforehand by the correspondent undertaking the task.

Of course the services of all persons engaged in this work should be
reasonably paid, in proportion to the time and labor bestowed.

It is believed that it would be an easy matter to organize a corres-

pondence adequate to the procuring of all the information contemj^lated
in this plan, and the centralization of these' facts would euable the
Forest Division to answer any inquiries that might be made from any
quarter, as to the i)rocuring of any particular kind of seed in any year,

and afford the means of securing any quantity desired when the proper
time arrived. This time is often of brief duration, for the ripened seeds
may be speedily scattered by the ^ inds, or be otherwise lost, unless
under the observation of some i)erson interested in securing them.
In the cultivation of farm crops there is commonly much certainty in

the securing of seed in any given locality and to any extent within the
possibility of growth, but with forest-tree seeds we are left wholly de-

pendent upon nature for the production which can neither be foreseen
long beforehand, nor much influenced, by any device of man. It there-

fore becomes necessary to watch for opportunities, and seek through a
properly organized correspondence to anticipate, so far as may be, the
localities where a given supplymay be obtained, and the agencies through
which it may be secured.
In this inquiry concerning forest-tree seeds, it is not expected that

the Department having the subject in charge would undertake to procure
supplies for sale, or in the slightest degree to interfere with the business
of dealers in tree seeds. It would only supply itself for the use of its

own stations, and for correspondents reporting the results of their plant-

ing, while it would be in condition to afford information to all who might
make inquiries, whether with the design of collecting for the market or

of purchasing for their own use.

Whenever a time should arrive when a market could be found for

tree seeds in quantity, there is no reason to doubt but that persons would
be found willing to supply it. From the exceptional difliculties that
arise in this case, for the reasons above mentioned, we are led to sug-

gest the measures that ai)pear best calculated to secure the benefits from
cultivation, without interference with any commercial interest, present
or prospective, and wholly without preference or reward.

8.

—

The final objects of experimental cultivation.

(a.) Encouragement, rather than direct Compensation.

In whatever measures there may be devised for the promotion of tree-

planting, they should be framed with the view of encouragement, rather
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than direct compensation. It would be only in extreme cases, where suc-
cess was only to be obtained at great risk of failure, that a bonus in any
degree approaching the cost of the experiment could be properly awarded
for plantations upon private lands. As a general rule the cultivation of
timber will never be undertaken by individuals, for the growth of wood
as a material, where the cost much exceeds the market price, or at most
the probable value as measured by the prices when it shall have grown
to a size fit for use. It may be done for ornament in parks and private
grounds, but these scarcely come within the province of Forestry, con-
sidered as an economic industry, and should be generally left to the
enterprise of those who are to enjoy them.

{!).) The Question of Frofit must finally govern.

Even in the case of ornamental planting, it soon becomes a i^ractical

question as to how far we can afford to protect in winter a tree that will

scarcely thrive of itself in the open air without protection. In the case
of choice fruit trees there may often be a motive; it may sometimes oc-

cur in cases where an excei^tional beauty is displayed in the flowering
season ; but for all economical x)urposes, those only deserve the greatest
care that return the greatest profit.

(c.) Remarlcs of Conservator of Forests in South Australia.

The Conservator of Forests in South Australia, Mr. John Ednie
Brown, in the report for 1880-'81, the fifth since a Forest Board had
been organized, and the third under his direction, in speaking of the
nature of these investments, says

:

lu order that the Government and public m:iy judge whether or not the administra-
tion of the Board, in the conservation and extension of our forests, is, commercially
speaking, alone, without reference to any of the other advantages which are claimed
for the operations of the Department, a success, and is conducing to the aggrandize-
ment of the property of the State, I purpose, under this section, giving a brief sketch
of the commercial nature of the improvements effected by the Board, together with
an estimate of their value at the 30th June, 1881.

Forestry is a branch of our political economy which stands alone in the application
of its administration to the requirements of tlie State financial matters. All moneys
laid out by the State are looked upon as being expended upon either of two contin-
gencies, namely, upon permanent improvements, or upon works of maintena7ice. In
calculating the i^robable value of the State property, therefore, the amounts disbursed
upon works of Si permanent nature nuist form the basis for computation, and those

classified as under the heading of maintenance are immaterial to the valuation.
In the construction or formation of the generality of works of a public character,

the amounts first expended upon them constitute for all practical purposes their prob-
able values for classification, and it is seldom that further expenditures of money in

after years will sensibly enhance this. I refer here chicily to such public works as

roads, railways, jetties, harbors, and buildings. For instance, supposing that a sum
of £10,000 has been expended in tbe formation of a thoroughly good line of road
through a country, and that for a period of ten consecutive years £1,000 is laid out
upon it annually in the way of repairs, so as to maintain its ehiciency during that
time. Then, although £20,"000 has been expended upon the road altogether, the true

value of that road does not exceed the £10,000 which was first incurred in its forma-
tion, because the £1,000 of annual expenditure has only been made to maintain its

original condition, and consequently its original value.
In the formation of woodlands, however, the case has an entirely different aspect,

and disappointing mistakes will occur in official matters if this is not thoroughly
understood before the Board goes further with its work. I will therefore try briefly

to explain this, and, for the more clearly grasping the matter, I will instance an im-

aginary case of 100 acres, which it is proposed to form into an inclosure for the culture

of trees. To begin, we will suppose that the fencing, preparation of the ground, pur-

chase or rearing of the plants, and the planting of these has cost a sum, in round num-
bers, of £500. Here, then, we have to ordinary observation, the i^lantation formed for

the sum named.
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This, however, does not represent its permanent valuation figure. The first year's
disbursements upon the work is not sufficient, without further expenditure of moneys,
to entitle it to be classed as one of permanent value. If the plantation be left to
itself henceforth, with the view of allowing the trees to arrive at maturity, a decided
loss will be the result. Following the planting of the trees will come a series of peri-
odical prunings and thinnings, which are a necessary constituent of forest manage-
ment before the plantation is considered out of the hands of the forester (here the
builder), and in a position for self-regulation until its period of maturity and fitness
for realization. Supposing these necessary works cost another £500 ; this will make
the whole cost of forming the plantation a sum of £1,000, which will represent, for
State classification, the amount expended upon it as a permanent improvement.
From these remarks, then, it will be seen that several years must elax)8e before the

works undertaken by the Board can assume their representative i^ermanent values.

(d.) Correspondence with Acclimatization Societies in other Countries.

With a system of Experimental StatioDS as above proposed, and with
the co-operation, as might be hoped, of many of our Agricaltaral Col-

leges and other Institutions, and of individuals who might be willing

to aid in these researches, there should be an active correspondence
with Societies for Acclimatization throughout the world, at least to the
extent relatiug to wood-producing plants, and the more important i^lants

of economical value, and a mutual exchange of seeds and yo^ng trees.

Although a great deal in this way has been done by individual en-

terprise, and by local institutions in various parts of the country, there
has never been that organized and thorough execution of this measure
under the auspices of the Government, excepting as this may have been
done in the importation and distribution of seeds and x)lants, formerly
by the Patent Office and since 1862 by the Department of Agriculture.

These have chiefly been through purchase, and not by exchanges; and
we have had hitherto nothing in the way of associated effort compar-
able with the Acclimatization Societies of many foreign countries. It

might be i)roper to limit the operation of such exchanges to seeds and
plants, or to such new silk-producing insects or other useful species as

depend upon the foliage of trees for their support.

It should be a leading object, so far as might be, to aid by corres-

pondence the efforts of individuals, or of institutions, who were dis-

posed to undertake these importations at their own expense; thus giv-

ing to the country the benefit of every useful product that it can be
made to produce. It should be required as an indispensable condition

of this assistance that reports sliould be made of the result of the ex-

periment, whether successful or otherwise, as a contribution to our
knowledge upon the subject. If successful, it might be made generally

known for the common good; if a failure under every condition that
could be applied, this should be known as a warning against the future

disappointment that might follow a like enterprise under like conditions.

(e.) Encouragement of Tree-planting among Farmers.

This measure deserves a most prominent place in any plan that may
be adoiited under the auspices of the Department of Agriculture in the

interest of Forestry. The necessity of i)lanting is suggested at the very
beginning of settlement upon the prairies and the i^lains, by the absence
of materials for buildings and structures of every kind. It is gradually
coming to be felt in other regions, where timber supplies, once accessible,

are now becoming scarce and high-priced, and it has a tendency to in-

crease in sections where this want has not heretofore been felt, as market
prices may invite to investment in this form of cultivation, with expect-
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ation of profits. We may consider some of the ways by wliicli tliis may
be encouraged by the government

:

1. By imhlications issued by the Department of Agriculture. In the
l)reparation of these it shoukl be remembered that while some subjects
in Forestry are of general interest, there are many others that have a
more special and local importance. While the former might be included
in the general re])orts made to Congress, it would be desirable that the
latter should be carefully i)repared with reference to their particular
object, and that they should be cbietly distributed in the region to which
they applied. Among these special objects of interest we might specify
the following:
The i)lantation and management best adapted to the arid regions

within the limits of possible cultivation.

The cultivation best applicable in connection with irrigation.

The resinous industries of the pine regions of the South.
The semi-tropical vegetation of Florida, and of the other Gulf States.
The introduction and growth of the Eucalyptus and other valuable

foreign species in Southern California, or elsewhere, as fouud particu-
larly successful.

The plantation of dunes and sand-wastes, and the improvement of
barreu lands generally by cultivation.

2. The iwomotion of discussions npo7i questions of Forestry hy menus of
conventions and associated eftbrt, affording opportunities for the com-
l^arison of experience and the statement of methods.
There might be found difficulties in the way of organizing these meet-

ings and associations independently at first, but until such time as this

could be done with success, it would be well, as far as possible, to induce
the existing agricultural and horticultural societies of the country, and
such as may hereafter be formed, to establish within their own organi-
zations a section of Forestry, or at least to appoint a committee baviug
special charge of this interest. In Minnesota a State Forestry Associ-
ation has already been formed, and in Iowa, Kansas, Massachusetts,
Pennsylvania, and other States efficient committees for this purpose
have been aT)pointed and small separate publications upon sylvicul-

ture have been issued.

A direct interest is given to these associated efforts by appointing
meetings for discussion and the reading of papers in localities directly

concerned in their practical application. In the case of Forestry these
might be made still further useful by visits to nurseries and forest planta-

tions where unusual difficulties had been overcome or notable success
obtained.
Such meetings in the interest of agriculture are now held by State

boards of agriculture, and the custom might be properly recommended
to the officers of State universities and of agricultural colleges. The
plan of associated effort here suggested readily admits of subdivision
into districts, in which the special wants and oi^portunities of the region
Avould properly receive most attention.

As the system grew in importance these auxiliary agencies of influ-

ence and information would naturally separate, and might ultimately

form a distinct series of associations, having national. State, and local

organizations, united by a common interest and operating for a com-
mon end.^

3. Direct instruction by persons specially appointed—AmouL^ the agen-
cies of popular instruction adopted in some countries of Europe, more

* This was written before the convention at Cincinnati in Ai^ril 1882, and the organi-

zation of an ''American Forestry Congress" that resnlted therefrom.
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especially in Germany, France, and Switzerland, is one that deserves
mention in this connection, although the time may not have come for
its application in our country. It consists in the emjjloyment of thor-
oughly-qualified persons to deliver lectures and hold " conferences" at
times previously appointed and in places most convenient for the at-

tendance of those whom it is ex]3ected most to benefit. The subject
is generally one of very special interest in the localities visited, and
those conducting these meetings are expected to answ^er as far as may
be any inquiries that may arise. A.mong the subjects thus presented
the following may be mentioned:
Milk and the dairy interests.

Wine and vine culture, with various questions arising in this con-
nection.

Beet-sugar and the cultivation of beets.

4. By the distribution of seeds and 'plants^ in this carefully discrim-
inating with respect to the adaptation of the soil and climate to the
objects sent. It would be proper to request the persons receiving them
to report their success or failure, and any observations of interest that
might occur concerning them.

lIl.—METEOBOLOCrlCAL OBSERVATIONS WITH THE VIEW OF DETERMIN-
ING THE INFLUENCE OF FORESTS UPON CLIMATE.

{a.) General character of these observations.

In recent years, observations have been established with the view of
determining the influence that woodlands exert upon the atmosphere
within and near them, their effect upon the rainfall, the amount of
water in streams, and the protection they afford to agriculture generally
by their equalizing influences upon the temperature and the humidity
of the country, and by their shelter and shade.

These observations are made at the expense of the government, and
are generally placed under the direction of some professor in a school
of forestry who has given particular attention to the subject of climat-

ology, for central direction and the preparation and publication of the
results. They generally embrace the following observations, which are
made in each place at two stations, one out in the open fields and the
other fully within the influences and under the shelter of the woods:

1. Temperature of the open air at about five feet above the surface.

The extremes of temperature are often determined by self-registering

thermometers.
2. Temperature of the soil at different depths below the surface.

3. Humidity, as shown by the psychrometer.
4. Depth of rain and melted snow.
5. Evaporation from a free water surface, and from soils of different

kinds, either free from covering or having a growth of mosses and herb-
age on a thin cover of litter.

G. Percolation of water through soils of different kinds.

7. Direction and force of the winds.
8. Amount of ozone in the atmosphere.
9. General observations of occasional or periodical phenomena, such

as unusual storms, destructive frosts, &c., the dates of appearance and
disappearance of birds and insects, the time of putting forth and of the
fall of leaves, first appearance of flowers, ripening of fruits, and begin-
ning of harvest. A record is made of fogs, dews, unseasonable frosts,

and the like, and, in short, of whatever tends to show the progress of

the seasons or that enables us to compare one year with another, or to
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judge as to the climatic conditions of different regions and their adap-
tation to particular kinds of cultivation.

The station in the woods has often an elevated platform for ascertain-
ing the temperature, humidity, &c., at the level of the tree-to])s, and
thermometers are sometimes placed within the trees for observing the
changes of temperature that take place.

These systems of observations are equally in the interest of agricult-

ure and of forestry, and tend to show their mutual relation and depend-
ence so far as relates to climatic influences and meteorological effects.

(b.) Invitation for co-operation tvitk Foreign Governments.

As an evidence that this subject is receiving much attention in Europe,
an official letter was addressed about a year since by the chairman of
a committee of an international meteorological congress to the Chief of
the Signal Service in the War Department, and referred by him to the
Department of Agriculture for attention. It invited corres])ondence
and co-operation with the view of establishing uniform and comparable
observations in different countries for the general advancement of knowl-
edge upon this subject.

We have since had a personal interview with this gentleman at Vienna,
and are more fully informed as to the objects of the proposed inquiries.

(c.) N^oticeofthe origin and early proceedings in reference to Agricultural
and Forestal Meteorology.

In 1873 a series of resolutions was adopted at an international con-

gress of agriculturists and foresters at Vienna, recognizing the impor-
tance of meteorological observations in the interest of agriculture.

In 1877 this subject was discussed at an international meteorological

congress held in Eome, and at another session held at that place in

April, 1879. Upon the question as to the manner in which it could best

contribute to the development of agricultural and forestal meteorology
the following resolutions were adopted

:

In order to contriljute as mncli as possible to tlie advauccraent of meteorology iu

tlie interest of agriculture and forestry, tlie following researches should be under-
taken, viz. :

1st. To determine the influence that the meteorological elements exert upon vege-
tation

;

2d. To ascertain, in like manner, what effect vegetation has upon these meteoro-
logical conditions ; and,

3d. As to the prognostications which may be made for the information of farmers.

This congress, deeming these questions too important to be considered at present

in detail, advises that its international committee shall call a special meeting, at a
time not later than the coming spring, to deliberate upon this question.

(d.) The appointme7it of a Conference at Vienna.

Mr. H. Wild, of St. Petersburg, the president of this congress, and Mr.
E. Scott, its secretary, in pursuance of these instructions, in Decem-
ber, 1879, suggested Vienna as a proper place for this special meeting,

and the preliminaries being arranged, and a time appointed for the fol-

lowing September, the following programme was issued:

The task imposed upon the Meteorological and Agricultural conference is not so much
to find new methods of observation in this special lino of meteorology as to deter-

mine the place that this should have iu the existing systems and the best manner of

organizing them for participation in it.
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(e.) The points proposed for consideration.

For this reason tlie conference shall concentrate its attention upon the following
points

:

1. What reciprocal relations exist between meteorological conditions and vegeta-.
tion, both as to those already proved and accepted, and as to such as science may-
enable us to ascertain with certainty, as well as theoretically?

2. To the determination of what meteorological elements, therefore, should we
give a special study, on account of their particular influence upon vegetation ?

3. In what number, and in what manner, may stations for observation, embracing
the desired records, be best established without prejudice to the objects for which
the investigations for general meteorological observations were founded, within the
sphere of inquiry mentioned in the second of the above questions ?

4. Would it, or would it not, be useful to fix and establish, by general institutions,
the observations that should be made with reference to phaneological ^ and other re-

cords ?

5. Are the central establishments already in actual existence in condition to pub-
lish, with any chance of success, any prognostications of the weather that could be
turned to the profit of agriculture ; and if so, in what way can this service be most
effectually organized ?

As a preparation for these labors, various summaries were arranged by persons
who had given especial study to these subjects, yiz.: Upon questions 1 and 2, by
Dr. Joseph R. Loneuz von Liburneau, of the Austrian forest service; upon 1, 2, 3, and
5, by Dr. Jules Hahn ; upon the general series, by the meteorological society of Lon-
don^, and upon 2, by Professor Cantoni.

The subject had, since the congress at Eome, been also under study
by Dr. Loreuz, of Vienna ; Professor Bruhns, of Leipsic; Father F. Den-
za, of Eome ; and Dr. Hellmann, of Berlin.

(/.) Proceedings at the Vienna Conference in 1880.

The conference was attended by twenty-four delegates, representing
Germany, France, Belgium, Italy, Switzerland, Denmark, Hungary, and
Austria.

It was decided to appoint two subcommittees : the first to consider
questions 1, 2, 3, and 4, in their relations one to another, while the other
was to limit itself to the study of the fifth. These subjects, having
been discussed in subcommittees, were referred to the general confer-

ence, and, after some modifications, were adopted in the following form:

RESOLUTIONS.

A.

—

Upon the first question.

1. Vegetation is influenced in an essential manner by the meteorological conditions,
as follows

:

(rt.) By the temperature of tbe atmosphere and of the soil.

(6.) By the duration and intensity of the solar light.

(c.) By humidity in every form; and, therefore, the absolute and relative moisture
of the air, rains, and other forms of condensation, such as fogs, dews, frosts, &c., have
a notable effect.

(d.) By currents of air.

The changes of atmospheric pressure and of ozone do not cause a perceptible effect

upon the progress of vegetation.
2. On the other hand, the meteorological conditions that seem to be subject to the

influences of vegetation are as follows:
Vegetation in masses (meadows, cultivated fields, forests, marshes, and the like)

'The term '* Phaneological," not, as yet, generally found in English lexicons, is

adopted as applied to all records of casual or'"poriodical events that are not a subject
of instrumental observation, such as the appearance and fall of leaves, the blossom-
ing of plants, and ripening of their fruits; the arrival and departure of migratory
birds, the appearance of insects, and especially of such as tend to injure in agriculturo
or forestry, and other miscellaneous events.

2 This note is given on a subsequent page.
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imply within tlie space where they are found the presence of those conditions of tem-
perature and humidity in the air, and probably in rains, that are proper for their
existence, and they may in these exercise an influence upon the climate in their vicin-
ity in so far as relates to temperature, moisture, rains, springs of water, &c.

B.

—

Upon the second question.

3. In general, it appears to be of great importance that researches should be under-
taken under authority, and upon a national basis, at as great a number of places as
possible, in reference to ..11 the meteorological elements recognized as important con-
cerning the cultivation undertaken upon different soils and in different localities ; and,
furthermore, that the results of these observations should be com])ared with the
results of harvests every year, with the view of ascertaining, if possible, the influence
that climate is able ro have upon the various forms of vegetation.
The means afforded by the general system of meteorological observations are not

sufficient to allow us to form a judgment upon the various kinds of cultivation, or
the circumstances of particular places.

4. The conference adopts the views expressed by Director Hahn in the following
proposition

:

That it is proper to recommend to governments and to agricultural societies to see
to it that these stations are distributed in such a manner as to enable us to take
account of the climatological conditions upon which cultivation in different forms
depends, as well as with respect to the limits of the regions that are most congenial
to them and the boundaries that they should not pass.

As regards the meteorological elements taken separately, the discussion of the sec-

ond question gave rise to the following results

:

(1.) As to Temperature.

5. It is recommended that comparative experiments be made as to the best manner
of placing and sheltering thermometers.
(A diagram showing the ditlVrent kinds of shelter for thermometers in use in dif-

ferent countries was to be finally sent to the members of the conference.)
6. As to the observations that should be made daily u^ion the temperature, the confer-

ence advises that when only two can be taken it is best that they should be in morn-
ing and evening, and that, besides these, the maximum and minimum temperatures
should be recorded.

7. As to observations upon the solar action, an actinometer upon which entire reli-

ance can be placed is unknown, and observations ought to be made at first only upon
the force and intensity of the sun's action at particular instants, and this only at sta-

tions of the first rank. It is recommended to scientific institutions that measures be
devised for the construction of an actinometer by means of which we may measure
the totals of temperature furnished by the sun's heat.

8. The temperature of the soil should be observed at least at four different depths
from the surface to a meter below it, upon soils of different kinds, and under various
cultivation; and this is within the sphere of operation of all agricultural and forestal

experiment stations, whether special or for other objects.

9. As to the occurrence of frosts, this should equally be made the subject of particu-

lar observations, and some studies still remain to be made as to the best method of

securing these observations, in practical point of view, by employing minimum ther-

mometers, and in avoiding their exposure to other influences than those of the open
air.

10. It seems to be proper that experiment stations of the first order should under-
take researches in order to ascertain the relations that exist between radiation in a

clear sky and the humidity of the atmosphere.

(2.) As to Liglit.

11. Methods of photometric observations should be devised, especially with refer-

ence to the chemical effect of light, to be perfected for use in special scientific instru-

ments, with a view of affording a good photo-chemical apparatus.

(3.) As to Hydrometers.

[Moisture in all its forms.]

12. Observations concerning the relative humidity of the air should be made by
means of August's psychrometer and the hair-hygrometer, and these, if possible, three

times a day, one of which times should be the early hours of the afternoon.
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As to the apparatus to be generally used, the conference recommends that compara-
tive observations should be made with both the complicated volume hydrometer of
Schwackhoferj of Vienna, and the simpler form by Edlmann, of Munich, so as to ascer-
tain which of these two forms of apparatus should be definitely recommended to use
in stations of the first rank.
As to stations oflower order, they should be limited to the use ofAugust's psychrome-

ters and to the hair-hygrometers.
13. The conference is of the opinion, as a matter of great importance, that researches

should be made concerning evaporation, since there does not now exist any investment
for this purpose that the conference can recommend for general use. It is therefore
desirable that an apparatus should be invented convenient for these observations, and
especially one by means of which we might determine not only the evaporation from
a free water surface, but also that from soils under cultivation. But in waiting for
this the observations heretofore undertaken should not be suspended, but, on the con-
trary, continued with such means as are already known and in use, particularly those
based upon measurement by weight, as also with the evaprometer of Piche, as modi-
fied by C antoni.

14. As to observations upon condensation, all the forms under which it occurs should
be inclosed in our studies. ,^.

15. The conference advises that it is in the interest of agricultural and forest me-
teorology observations should be made upon the dews, and, in the absence of an instru-
ment perfectly adapted to this purpose, we should note in as exact a manner as may
be their occurrence, and seek to discover a convenient means for measuring its amount.
As to observations upon fogs, it would be best to adhere to the rules adopted by the
general meteorological congress of 1873.

16. Observations upon the rainfall should be made in respect to agricultural meteor-
ology in the matter indicated by the general meteorological congress.

It is of great importance that these stations should be as numerous as possible, at
which only observations upon storms and rain should be made.

17. For measuring the snow, it is important that no apparatus should be used from
which the snow, after falling, can be carried out by the winds.

18. The range of observations to be made in agricultural meteorology ought also to

embrace those showing the absorption and evaporation of the water contained in the
soil, and for this purpose we ought always to avoid the use of lysimeters.
The means employed for this purpose by Professor Ebermayer, of Bavaria, are made

the subject of description in an article appended to this report.^

(4.) As to Winds.

19. Observations made upon the direction and force of the wind should form a part
of agricultural meteorology in the same manner as in general course of meteorological
observations.

(5.) The general Study of Influence.

20. It is thought desirable, in order that we may arrive at a knowledge of the clima-
tological peculiarities that distinguish the diiferent groups of vegetation from one an-
other, such as forests, meadows, marshes, or moors, and in what manner they difter

from naked soil, that new experiment stations should be established, such as those
first organized in Bavaria and afterwards in other German states, in Switzerland, and
to some extent in France.
As regards the stations of this kind placed within a forest, it would be well to add

observations upon the quantity of water that flows down the trunks of trees.

21. It would be convenient, in order to determine the climatic influences which great

^A few months since, we were shown this apparatus by Dr. Ebermayer, as he has it

operation in the gardens adjoing the university in Munich. A pit is dug about ten
feet long and six feet and a half deep, with vertical walls of masonry, a stone floor,

and steps for descending at one end. The space between the walls is about five feet

wide, and the pit is closed by a sliding deck. Outside of the walls of the pit above-
described two other excavations are made on each side, and one at the end opposite
the stairs. These are each two meters square, and about half that in depth, with the
bottoms conical, and connecting with pipes that lead to receiving vessels on the floor

of the pit. These excavations are filled level full with soils of diiferent kinds, and the
rain that falls upon their surface percolates more or less readily through them, and is

measured from time to time. His thermometers slide down to difl:erent depths, and are
drawn up only at the time of observation.
The professor had no convenient place for comparative observations in a woodland

near Munich, and in this respect his station was but half equipped, although in every
other way it was a model of its kind, and perfectly answering the purposes of instruc-
tion for which it was sj)ecially designed.
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groups of vegetation, sncli as forests, for example, exert to a greater or less distanco
upon the country around them, that we should establish radiating stations. These
would promise greater success in proportion as they are more inland, and conse-
quently in central Europe, in such countries as Germany, Austria, aud Hungary, they
are j)articularly desirable. In new experimen*: stations, and especially in those radi-
ating from a center of influence, it would be of great importance to extend our observa-
tions upon the temperature and humidity, so as to determine their conditions immedi-
ately above the tree-tops.

C.

—

Upon THE third question.

This conference considers the points above enumerated as an incumbent duty in
agricultural meteorology, and expresses the advice that it is very desirable, at least

in states of the first order, and where no system of observations applicable to this
object already exists, that central organizations of a special character should bo estab-
lished for this branch of meteorology, trusting that this branch of the service will
contribute to the completion and perifecting of the methods still very insufficient for
the researches already in use, creating at the same time many stations of a secondary
grade, and taking the first steps toward their establishment. It is hoped that the aid
of individuals and corporations for the formation of the like stations under their con-
trol and observation, and that they may gather from every source, and turn to the best
advantage, the information thus obtained.
These special stations ought always to act under the advice of the central meteoro-

logical director in whatever relates to an important point, such as a j)articular mode
of observation or of publication of results.

D.

—

Upon the fourth question.

23. The conference decides that it would be advisable to charge a special committee
composed of three members, with the duty of preparing a plan of general instructions
concerning phoenological observations, founded upon an examination aud comparison
of the instructions already existing in most countries. This object should be man-
aged by correspondence, and in all cases it should take care that observations be not
extended to include too great a number of plans, taking into consideration as of first

importance the cereal and legnminous crops; next the principal kiuds of forest and
fruit trees

J
and, lastly, other kinds of plants and what relates to animal life.

E.—Upon the fifth question.

24. This conference is of the opinion that meteorological institutes cannot further

devote themselves to the exigencies of iiractical life in matters relating to prognosti-

cation of the weather, notwithstanding the difliculties that attend this treatment of

the subject.
25. This conference recommends to those to whom the direction of meteorological

observations may be confined that they would do a service by preparing a popular
work indicating the general principles upon which the prognostication of the weather
should be made, so as to atford a guide to agriculturists.

[g,) Beply to inquiries hy tJie Meteorological Society of London.^

This reply, alluded to in the above proceedings, was as follows

:

* * * 1st. Healthy vegetation depends on due proportion of warmth, moisture,

and light. In overcast and moist summers there is luxuriant leafage aud little flower;

in sunny and dry summers leafage is moderate and flowering great—possibly no great
amount of fruit, as the plants may be too much dried by it. These main points aro

much modified by circumstances that affect the ground temx)erature, and these ground
temperatures are of great importance, as through them the flow of the sap may be
retarded, or may be active in one part of the plant whilst it is exactly the reverse in

the other, i. e., above or below ground, as the case may be. The importance of this

consideration is practically acknowledged by vine-growers; and more information on
and practical working of the subject would be of great service in the management of

crops. The effect of a mild, overcast, and moist summer and autumn, or the reverse,

upon the ripening of the wood of that year aud the fruit and leaf-buds for the suc-

ceeding year is probably considerable, and more information on this subject is de-

sirable, as also the effect on agricultural seeds, especially with regard to the cereal

1 Referred to on page 44.
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crops, as exemplified in the breact made from corn harvested in bad seasons; notably,
in 1839, drawing out into long, sticky strings.

With respect to the allegation that the r. moval of trees from large districts produces
a sensible ettect on the character and amount of the rainfall, and upon the tempera-
ture and hygrometry of the district, the extent of the British Isles is not sufficiently
great to aliord positive information.
2d. Sunshine, earth temperature at depths not exceeding four feet, air temperature

and range humidity, wind, rain, and terrestrial radiation, also solar radiation and
evaporation, if satisfactory instruments can be obtained.

3d. The additional data required would not materially increase the work at exist-
ing stations.

4th. Yes.
5th. The results of the first e^cperiments in this country by the meteorological council

are submitted herewith. ^

(h.) Recommendations until reference to Agricultural and Forestal Meteor-
ology.

In reply to the formal invitations for co-operation from the Interna-
tional Meteorological Congress, an answer was sent that the iihportance
of the subject was full}^ realized, and a hope was expressed that at a time
not distant the means might be provided for this purpose.
In conversing with many officers of agricultural colleges, within the

last four years, we have uniformly found a willingness to co-operate in

these observations if the instruments were furnished and placed without
expense, and there can be little doubt but that a sufficient interest

would be taken in the subject to keep up the records when once begun.
It should be borne in mind that our climate is, upon the whole, drier

than in Europe, that our prevailing Avinds (which, like theirs, are westerly
ones) come over high mountains, which condense much of their moisture,

and cross ]>laius seldom shaded by a cloud, and, heated to a high degree
by the sun, when they reach the settled portions of the Western and
Southwestern States they are hot and intensely dry ] while the westerly
winds come from oft* the Atlantic, and to some extent from the waters
that have been warmed by the Gulf Stream. These southwesterly winds
in Western Iowa, Kansas, and ISTebrask a, especially in July and August,
present a serious difficulty in the cultivation of some trees that can
scarcely withstand their drying effect. This is especially true of the
conifers, which will, in some kinds, turn red and j)erish, as if struck by
fire.

It is to afford protection against these winds, that timber-belts afford

our best chances of success, and upon their presence the successful

cultivation of grains and fruits in a great degree depend. W^e must,
therefore, from differences of position and exposure, depend upon the
determination of meteorological effects by a study of their operation in

our own country.
In whatever is done there should evidently be a uniformity, in order

that there may be comparability as well between different periods at the
same station as between different stations, and for the comparison of

these with those made in foreign countries. This comparability can
onlj^ be secured by a central direction, which, from its nature, can only
be done by the general government.

In establishing these stations we should be fully up to the latest re-

quirements of science, so that the future will have trustworthy data for

comparisons that shall instruct and not mislead iu a studj^ of the results.

^ These results refer to the number of predictions that had been followed by complete
success, by partial success, by partial failure, and by total failure. They are given
separately by months and districts, and summarize for the British Isles, for the year
ending March 1, 18cs0, as follows : Complete success, 28 per cent.; partial success, 47
per cent. ; partial failure, 20 per cent. ; total failure, 5 per cent.
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With tlie latest issues of iDstriictions from all the observatories of
this class in the world before iis, there should be no difficulty in secur
ing that uniformity and reliability that should satisfy every requirement
The placing' of the instruments should all be done, if possible, under

the care of the same person, and we have estimated the expense ot

instruments and their placing at from $250 to $300 to a station. Both
the field and the forest instruments should be tVnced in and sheltered
for protection, and the cost of this and other expenses might vary one
or two hundred dollars.

In most foreign stations two readings oidy are made daily. The time
should be punctually kept, and the duty may doubtless become irksome
if not sustained by an intelligent anxiety for an accurate and acceptable
record. We would deem it a wise and just policy to provide for a mod-
erate but sufficient compensation for the time that should be punctually
and faithfully given to this service. The attention given to it would not
be much at one time, and it might not interfere with other employ
ments ; but it would be a task requiring constant residence aud regulai
hours. As there are two or more sets of instruments to be read and re-

corded, more than twice the time would be required than in common
meteorological observations. Of course their value would be less than
nothing unless conscientiously and faithfully taken, and this care and
attention should be paid for.

In the States of Missouri, Iowa, Kansas, Nebraska, and possibly some
others, systems of meteorological observations in the interest of agricult-

ure have been instituted under private enterprise, in some cases with
State aid. It is x)resumed that those having charge of these would con-

sent to harmonize their labors with those of a general plan, and, hav-
ing for their end a common object, they would all of them need to be
extended to ineet the requirements of forestal meteorology.

If nothing more than records of temperature, winds, rainfall, and
evai^oration were kept, upon an inexpensive but uniform i)lau, and in

great number, at stations properly distributed, we would be able to de-

termine some questions of science that are as yet unknown.^

IV.~MEASUBES BECOMMENDEB BY THE AMEBICAN ASSOCIATION FOB
THE ADVANCEMENT OF SCIENCE IN BESFECT TO FOBEST MANAGE-
MENT.

It is now more than eight years since this association turned its atten-

tion to the subject of forestry, with the view of devising measures that
might be recommended for the promotion of this interest. In 1880 it

adopted a report expressing its views upon this subject, and directed a
memorial to be addressed to the executive authorities of the several

States and Territories, requesting that it might, if approved, be laid be-

fore their legislatures. As this report give a concise history of these

l^roceedings, it is here presented as appropriately relating to the subject

under consideration in this report

:

(a.) Report of the Committee upo7i Forestry.

At a meeting of this association held at Saratoga in August last, a resolution was
introduced and referred by the standing committee upon forestry, in which, in view

1 In the Department of L'Oise, France, a scientific commission, resident in that re-

gion, have an organization for the study of meteorological phenomena, and especially

the progress of storms. Their principal stations are ten in number. At Senlisthe
city has established a complete series of instruments, with the view of studying the
inliuence of some forests tliat surround it.

H. Mis. 38 4
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of the great imx)ortance of the matter of forest protection and wood culture, the desire
was expressed that some rei)ort looking toward definite action be received from this
committee at the next meeting of the association.
Your published proceedings show that two reports have already been made by the

committee upon foresty ; but in order to present the subject in a connected form, we
will here briedy review the action that has been taken in pursuance of the object
mentioned.
At the session held at Portland in 1873 it was
'' Besolved, That a committee be appointed by the association to memorialize Con-

gress and the several State legislatures upon the importance of promoting the cultiva-
tion of timber and the i^reservation of forests, and to recommend proper legislation
for seeming these objects."

It was understood at the time that an amendment was adopted directing this com-
mittee to enter into correspondence with forestry associations of other countries, with
the view of more effectually i)romoting the interests involved in this subject, but the
proceedings as published do not show this fact.

A few days afterward a preliminary meeting was held at the house of Mr. George
B. Emerson, in Boston, at which a mtijority of the committee was present, and an in-

terchange of views was had as to the best means for carrying into effect the wishes
of the association in the matter under their charge.
As the interests involved concern no particular State, but pervade the whole coun-

try, it was thought proper to bring the subject first before Congress, and a sub com-
mittee, consisting of George B. Emerson and F. B. Hough, was appointed to give per-
sonal attention to this duty.
A memorial was prepared and sent in printed form to each member of the commit-

tee, and to other persons known to feel an interest in the subject, inviting their sug-
gestions, and asking them to propose any modifications in the memorial that they
might deem proper.

In January, 1874, this subcommittee repaired to Washington, and for preliminary
consultation a meeting was held at the Smithsonian Institution, at which several
members of Congress and others attended.
As the result of this conference, it was thought best to ask for the appointment of

a commission similar to that previously created in the interest of fisheries, for the
collection of facts and the publication of information upon the subject.

This being cordially approved by the President, the memorial of the subcommittee
was transmitted by him to both houses of Congress, with the strong approval of the
Commissioner of the General Land Office and of the Secretary of the Interior.

This special message of the President was referred in each House to the Committee
on the Public Lands, ^ and an arraugement was made between the chairmen of these
committees to the effect that the committee of the House should first examine the
subject in detail, and that the Senate committee should reserve its action until the
former had reported.
At this stage of the proceedings, the senior member of the subcommittee was recalled

by private afiairs, the other member remaining until near the close of the session.

After unforeseen delay, caused by other business having precedence in the commit-
tee, an opportunity for a hearing was given, and the question was referred to a sub-
committee, consisting of Messrs. Dunnell of Minnesota, Phillips of Kansas, and Hern-
don of Texas. These gentlemen having faithfully examined the subject in detail,

adopted a report which, being presented to the general committee and approved by
them, was laid before the House with an accompanying bill on the 17th of March
following.2
A hearing was afterwards given by the Senate committee, but the subject did not

reach them for their action, which would doubtless have been unanimously in its

favor, judging from the opinions expressed in conversation by each of the members.
In this re])ort of the House committee they say

—

" That they have given their attention to the subject and learn that the memorial
above referred to was prepared by a committee of the American Association for the
Advancement of Science, as the result of a discussion induced by a communication
read before them at their annual session in Portland, Me., on the 21st of August, 1873,

on 'The Duty of Governments in the Preservation of Forests.'

''A subject indorsed by an association embracing within its membership the highest
scientific talent of the country must commend itself to our notice as worthy of atten-

tion. More especially is this notice due when their action takes the form of a recom-
mendation to Congress upon a subject alleged to involve the government upon ques-

tions that vitally affect the interests of the whole country, and especially those of

agriculture, manufactures, and commerce.

1 Senate Ex. Doc. 23 first session. Forty-third Congress.

"Report No. 259, H. R., first session, Forty-third Congress. An extra edition of

5,000 copies of this report was ordered by Congress.
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"When it is further afiSrmed that without timely pTovision of law these <i:reut

agencies of civilization and elements of wealth will, iu the near future, he materially
impaired, wo cannot hesitate to give the recommendation a most carefnl examination,
to the end that, if well founded, the measures best calculated for averting these inju-
ries may be devised and the remedies most effectually applied.

''After as full an investigation of the question as i)i"esent opportunities allow, we
are convinced that the statements of the memorial are substantially true, and that it

is the duty of the government to take immediate measures for ascertaining the condi-
tion and prospects of our timber supply, to the end that the future wants of the
country with regard to these great interests, both in their scientific and practical
relations, should be thoroughly investigated and made widely known."
The bill accompanying this report provided for the appointment of a commissioner

of forestry, and afforded facilities for his researches, but failed at that session to be-
come a lavv\ It was not opposed in any manner, but was simply laid aside hj the
pressure of other measures then before Congress.
At the Hartford meeting of this association, held in 1874, a report, signed by a

majority of your committee, was presented by Mr. George B. Emerson, and will be
found to give the above x>roceedings in further detail.'

Early in the Forty-fourth Congress the Hon. Mark H. Bunnell, who had taken par-
ticular interest in this subject, introduced, upon notice, a similar bill, which received
the same reference as before. An opportunity for a hearing was given, but no report
was made. Before the end of this session this gentleman, however, secured the adop-
tion of an amendment to an act making appropriations for the current expenses of the
government, in which the Commissioner of Agriculture was directed to appoint a
person for prosecuting these inquiries relating to forestry, his powers and duties being
similar to those specified in the bill just mentioned. This appointment was given to

Dr. Franklin B. Hough, and on the 8th of December, 1877, he presented to the Com-
missioner of Agriculture a report upon a part of the subjects specified in the act under
which this appointment was made. It was transmitted to Congress by the President
on the Kith of December, and referred to the House Committee on Agriculture.
An edition of 2.5,000 copies of this report was ordered, but with a restriction intro-

duced by the Printing Committee, which limited its extent to 650 pages, and com-
pelled the omission of a part of the report.^

At the meeting of this association held at Saint Louis in 1878, a second report, pre-
pared by the chairman of your committee, was presented, in which further details are
given of these proceedings.^ It jilso embodies his views concerning the subject of
forestry, as applied to the United States, and recites in detail the measures already
adopted in various States for the encouragement of planting, with such suggestions as

to him appeared most effectual for the promotion of these interests.

The Commissioner of Agriculture, deeming the authority granted under the act
above mentioned as sufficient, gave directions for a continuance of these inquiries,

and found means from the funds under his control for defraying the expenses. A sec-

ond report was presented in January, lb79, and transmitted to Congress by the Presi-

dent early in February of that year. From various causes wholly foreign to the sub-
ject, but chiefly from the occupation of the members of the Committee upon Agricult-
ure (to which it was referred) iu other business more urgent, no session was held by
the committee, at which a hearing could be obtained, from the time that this report
was laid before them till the end of the session. In fact, the connuittee met but once
for business during this time, and then it was wholly occupied ux)on another subject.

The report was therefore withdrawn at the last moment of the session, and returned
to the department.
Early iu 1880 a resolution was introduced in Congress, calling for a return of the

report above mentioned, and it was again transmitted by the President, and at once
ordered to be printed.
The Comuiittee upon Agriculture, to whom it was referred, gave the subject a

prompt and attentive hearing, and agreed unanimously to recommend the publication
of 100,000 extra copies. This resolution was still pending when Congress adjourned,
and lies over till next session. In the mean time the stereotyping has been going for-

ward to completion, making a volume of 618 pages.
By the terms of law under which these labors have been done, the Commissioner of

Agriculture was directed, among ovlier things, to cause a report to be made upon the
''Importation and exportation of timber and other forest products"; and the second
report upon forestry will be found to embrace an exhaustive statement of this subject

in its commercial aspect. It gives a complete summary of the exportation and im-

^ Proceedings of A. A. A. S., twenty-third meeting, August, 1874, pp. 29 to 40.

2 Report upon Forestry, prepared iTuder the direction of the Commissioner of Agri-
culture, pursuant to an act of Congress, approved August 15, 1876. By Franklin B.
Hough. 8 vo., pp. 650.

^Proceedings of A. A. A. S., twenty-seventh meeting, Saint Louis, pp. 29 to 40.
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portation of forest products aud wood manufactures through the period of ninety
years, beginning with the government in its present form, in 1789, and coming down
to the close of the hist iiscal year, June 30, 1879, as reported annually by the Secretary
of the Treasury from the returns of collectors of customs. The arrangement of the
tables will be found as nuiform as the data would permit, and ample summaritis, ]}ei-

centages, and deductions from these tables have been prepared.
The intimate relation between the timber interests of the United States and of

Canada scarcely allows us to consider one without taking into account the other. It

is well known that for many years the lumber products of Canada have found an ex-
tensive aud ready sale within the United States, and at the same time that a large
amount of the hewn timber from within the United States in the country bordering
npon our northern lakes, and intended for foreign markets, has been taken down the
lakes and the Saint Lawrence for shipment at Quebec. In fact, there has always ex-
isted a certain community of interest in the forests between the inhabitants of the
United States aud of Canada, and it may be reasonably predicted that so long as lum-
ber and timber are produced in either of these countries they will go to sujjply the
wants of both.

It has therefore been deemed advisable, in presenting a full view of the commerce in
wood products for the United States, and in order that this branch of the subject
should be as complete as possible, to enter upon a careful study of the Canadian timber
trade from data published by the Dominion and the provincial governments, beginning
with the date of the confederation in 1867, and coming down to the end of the last

tiscal year. In some branches of this inquiiy, the statistics are carried back to an
earlier period, especially in regard to the passage of timber through the government
slides aud canals, and the inspection of lumber in the timber market of Quebec.
A careful analysis has been made of the results of inquiries instituted iu recent years

by committees of the Dominion Parliament, with the view of ascertaining the condi-
tion and future prospects of the timber resources of the country, and the means best
adapted for maintaining these supplies, and for economizing their use.

A full account is also given of the systems of management, with respect to the tim-
ber upon the crown lands, the results of experience iu former methods, and the modi-
ticatious which this experience has poiuted out, in perfecting the systems now in use.

Iu this we may tind suggestions ai)plicable in some instances to the x)ublic lands of the
United States, in the ninthods of conservation and management that may be hereafter
adopted upon our public domain ; in fact, from a similarity of circumstances, we have
more to learn from the experience gained in American forests than from the forest ad-
ministrations of Europe, where the tenure of the lands, the systems of government,
forest servitudes, and the rights of communes and of individuals are so widely differ-

ent.

The crown lands of Manitoba and of the northwestern territories of Canada belong
to the Dominion Government, and are in care of the department of the Secretary of
State, iu a branch of which there is a '^'Dominion Lands Office."

In other parts of Canada the crown lands belong to the provinces in which they lie,

and separate systems of management are piovided.
In Ontario and Quebec these lands are in charge of a Commissioner of Crown Lands

;

in New Brunswick they are under the Surveyor-General ; in Nova Scotia, under the
Attorney-General ; and in British Columbia, under a Chief Commissioner of Lands and
Works.
In perfecting the report application was made personally or by correspondence to

the several departments of the general and local governments of Ca^nada, having offi-

cial cognizance of the subject, and full series of every class of reports bearing upon the
forest question were collected from them all. More than this, substantial assistance
was furnished in several cases in the way of copies of documents not published, aud
manuscript statements explanatory of the reports. In short, these inquiries met with
the most courteous attention, indicating the great interest which the question of tim-
ber supply is awakening in Canada, and aUbrding the ground for hope that effectual

measures will ere long be realized in that country for turning their remaining resources
to the best account.

If they will go a step farther and secure adequate means for reproduction, the wants
of the future will be assured. As an indication that one of the means most certain
to secure this desirable end is well understood, we may mention that in the Province
of Quebec it is no longer permitted to cut pine trees upon the public lands measuring
less than tAvelve inches in diameter at the stump. If they could besides this secure
adequate measures for the prevention of forest fires and other waste, and apply the
reservations to other kinds of timber, and especially the spruce, they would have a
useful system of forestry in operation.
For this second report that we are describing, a series of graphic illustrations were

prepared by a skillful draftsman at the time when the statistical tables were first sub-
mitted to tile department. They would fill about a hundred pages, and it was intended
to reproduce them by a photo-engraving process. The addition of three more years
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since made to these tables would render it necessary to reconstruct tlie-se drawings,
which cannot now be done, at least for the first issue of the report.

Besides the statistical details and generalities above mentioned, the report under
notice embraces the recent legislation of the general, the ytate, and the Territorial
governments, upon the subject of timber-planting and other interests of forestry,
with statements relating to the operation of these "laws.

It is a significant fact that in three States where planting is perhaps of greatest
need, viz, in Kansas, Nebraska, and Iowa, the premiums formerly offered for planting
trees upon xjrairie lands were, after a few years' experience, wholly or in part with-
drawn. This should not be regarded as a sign that the interest in this subject is de-
clining, but rather that a realization of the necessity for plantations is inereasiug,
and that, in fact, it has become so evident and convincing that it does not need a mo-
tive beyond the pecuniary interest of the owner of the land.
Furthermore, these acts, intended for encoui'agement, have everywhere led to fraudu-

lent claims for i)remiums and exemptions, the work of planting being often done in
the most superticial and indifterent manner by those whose chief object it was to se-
cure the present benefit of these laws, rather than the more remote but substantial
profits of a successful timber growth.

In the State of Nebraska, after repealing a law extravagantly liberal in its provis-
ions, and remaining some years without any, the legislature has recently enacted a
new statute upon this subject, which, after the experience of the past, may be pre-
sumed to approach more nearly the standard of greatest utility at the least expense.
It is entitled "An act to encourage the growth and cultivation of timber in the State
of Nebraska," and was api)roved February 27, 1879. Its leading provisions are as
follows

:

The sura of ^3.33f per acre is to be paid annually for five years from the county
treasury, to the extent of not more than 3 acres, planted in belts of six rows of trees
running east and west along the north or middle section lines. The trees ure to be
4 feet apart in the rows, and the rows 8 feet apart, the whole being under cultivation
and in good condition during the time this bounty is paid.
We deem this act altogether too specific, for it assumes that shelter is needed only

on the north side of lands, and that there is no diversity in this need. It is finite

evident that the aspect and circumstances of some localities might render i)roteetion
desirable from other points besides the north, especially in the remote prairie States,
that often suffer from the dry and heated winds from the southwest.

It would be better to leave the direction and density of these timber belts to the
discretion of the x^lanter, as his circumstances might indicate.
By another statute of recent date the State of Nebraska, in pursuance of the au-

thority expressed in its constitution, now exempts from taxation the increased value of
lands by reason of live fences, fruit and forest trees grown and cultivated thereon,
without regard to the area i^lanted, or the time that the plantation is maintained.
We deem this a simple and effectual mode of encouragement well worthy of careful
trial in the prairie States; bat there should evidently be some limit to the period of
exemption, to prevent the public burdens from bearing unequally uponproperty, for
otherwise there would eventually arise a just cause of complaint from other interests.

The limit might, perhax)s, be extended to the time when the plantation would begin
to bring a revenue to the owner.
We may here remark that this accumulation and comparison of experience in the

legislation of the country, for the benefit of forest culture, may prove one of the most
eftectual means for bringing about that uniformity and that degree of excellence that
secure the best results. We should profit from experience, where it leads to error, not
less than when it is crowned with success.
Without further notice of this second report, which will soon be before the public,

"we will only add that Congress at its last session, after due deliberation, made jU'ovis-

ion for the continuance of these labors ; that plans for special investigations in sev-

eral departments of forestry are in ]jrogress, and that a third report is in course of
preparation.

It will be seen from the foregoing that prominence has been given in the report
now in press to tlie practical interests of the lumber trade. Although the question
of supply is one of vital importance to the country, the one wherein most is demanded,
and the only one in which the country generally will take great interest, it should
be steadily borne in mind that the best service for the promotion of the material in-

terests of forestry can be rendered through the aid of science. The prominent duties

of the branch of the public service having charge of this subject, should therefore be
to advance, by every means of inquiry and research within its i)ower, our knowledge
of the laws of nature concerned in forest growth, and carefully to investigate the
various circumstances that lead to best results. We should have definite knowledge
of the casualties that may happen, and the means by which they may bo mitigated or

avoided, and upon all occasions seek to utilize the discoveries of science wherever
they can be applied.
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In tlio national census of the present year provision is for the first time made for a
special investigation of our forest resources, anri,)n the hands of Prof. C. S. Sargent
and his assistants, vre may cx})ect that this work will be well done.
The only State forestry association yet organized is that of Minnesota, which is doing

good service in the promotion of tree planting in the praiiie regions of that State.
The project of a school of forestry has been proposed in Minnesota, and a land grant
for its endowment has been asked from Congress, but hitherto, as we understand,
without success.

Wo deem it of the first importance that a better knowledge of the principles of ar-
boriculture should be more widely diffused. It remains a question of the future as to
how far a special education in this branch of applied knowledge woukl, at present,
find adequate remuneration, unless associated with capital and sustained by an intel-

ligent appreciation of the importance of forest culture by those having money to in-

vest in this enterprise, which is as yet too seldom found.
In speaking of the results of associated effort in the interest of sylviculture we

should not fail to notice our State agricultural and horticultural societies, many of
which now recognize the importance of this subject, and admit discussions bearing
upon tree culture at their meetings and in their published transactions. This is par-
ticularly the case in Iowa, where much prominence is given to questions relating to
the planting of groves and hedges, and premiums are offered tending to improvements
in management and extension of amount done. In some of the older States, and
especially in Massachusetts, much attention has been given in recent years to this
subject; but in none of the States have we seen statistics of the results obtained by
the offer of these premiums of the later period.

Within the last three years the Secretary of the Interior, in whose department is

vested the care of the public lands, has been making commendable efforts to arrest
the unlawful cutting of timber upon these lands. In this he has met with great oppo-
sition from interested i)arties, through the political and other influences that they
have been able to bring in Congress and from delays in the courts.

The shameful extent to which these depredations have been going on through a
long period of years, and, in fact, until the practice has gained from long indulgence
the semblance of a right, will hereafter be looked upon as a striking evidence of the
barbarism of the age.
These efforts to repress a criminal practice long sanctioned by custom have led to

recent legislation in Congress upon the timber question, some of which will tend to
increase rather than prevent the waste we have described.
We refer i^articularly to an act passed two years since, granting to the inhabitants

of certain regions, where conservation is of the first importance, the unrestrained use
of timber upon the public domain, for all mining and domestic purposes, without so
much as the pretext of a report as to the amount taken, the least check upon its limit,

or the least payment for the privileg-e.^

Among these recent statutes relating to our public domain we still look in vain for

the first indication of a policy tending to provide for future supplies by reservation of
timber lands, except to limited extent and for naval use alone. We find no limitation
in the cutting of small trees, and no protection of lands with the view of affording a
new growth of timber where it has been taken away; much less do we yet find any
measures for planting upon the public lands, or any stipulations requiring this to be
done by settlers, except in the still recent timber-culture acts that have as yet scarcely
passed through the trial of experience.
The first of these timber planting acts was passed in 1873, and amendments have

been since made as deemed necessary. If faithfully administered the law cannot fail

to prove of inestimable value to the prairie States. According to this act as it now
stands a man may acquire the absolute title to a quarter-section, or 160 acres of land,
by planting and cultivating 10 acres of timber, there being not less than 2,700 trees to
the acre. The patent is not issued until eight years after the claim is entered. The
mode of preparation of the laud is prescribed, and proof of successful planting must
be shown.
According to the latest reports 5,157,681 acres had been entered under this act

within three years, chiefly in Kansas, Dakota, Nebraska, and Minnesota. Undoubt-
edly some of these lands have been taken up for speculative xmrposes, and as little

labor as possible will be spent upon them in the way of planting and improvement,
while in many other instances the undertaking is assumed in good faith and with a
desire to realize as much i)rofit as possible from the cultivation.
Passing from these statements relating to American forestry, let us notice some facta

of interost bearing upon the subject in Europe. As is well known, every government
of Continental Europe has now in operation a system of forest management, the best

^"An act authorizing the citizens of Colorado, Nevada, and the Territories to re-

move timber on the public domain for mining and domestic purposes," approved
June 3, 1878. •
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of which provides (so far as concerns the forests owned by general and local govern-
ments and by institutions) for a perpetual supply to the full limit of their capacity
for timber growth.
From this grade of excellence, requiring a special education and thorough training

of agents for its maintenance fully equal to that for any branch of the public service,
we have various degrees of efiticiency down to that of a mere police regulation for the
prevention of iires and the restraint of waste upon timber on the public domain. Yet
these systems, however they may differ in details, agree in this, that unless the pub-
lic iuterest is concerned, the owners of private estates are generally allowed to cut or
plant upon their own premises as their interest decides. The exceptions to this rule
are, along a frontier, where woodlands are needed for the public defense; the banks
of a river liable to inundation, where materials should beat hand for the coustructiou
of barriers; upon mountains liable to erosion of torrents, or on drifting sands on the
sea-shore. There may be a few other exceptions, but as a general rule the government
does not often interfere with the timber upon private estates, even where it requires
a notice of intention to be given before clearing is begun.
Yet upon these private lands large forests are sometimes grown for profit, and their

management is often placed in the care of agents who have received the highest grade
of special education for this particular service. Except in Great Britain, we believe
that facilities have been provided for this special instruction in every country iu
Europe, either in academies where forestry is taught alone or in institutions where
agriculture and otlier x)ractical industries receive a share of attention.

It may be proper to notice here a change that has been taking place in recent years
in the organization of these schools of forestry in Europe. In Austria a first-class

school of forestry at Mariabruum was, after more than forty years' existence, merged,
in 1875, iu a High School of Agriculture and Forestry in Vienna. In Bavaria the
Central Forest Academy, at Aschafi'enburg, still older than the one above mentioued,
has been more recently united in part with the University of Munich, ^ and discussions
tending to further changes, with tlie view of consolidation, are now in progress in
other forest academies. In Prussia the two institutions at Eberswalde and at Miinden
still maintain a separate existence, and the former has recently commemorated the
fiftieth year of its history.

In looking at the organization of these institutions, we notice a marked change in
their plan, particularly in Germany. In the preparatory studies, and especially in
the natural sciences and in physics, so far as they in the least concern the forester, wo
find a more careful division of labor, and a more earnest purpose to make these sciences
to their whole extent available in their profession, instead of the elementary studies
in chemistry and botany which formerly satistied the requirements for graduatiou.

In all these institutions excursions and practical exercises form a regular feature in
the course of education, and microscopic studies now receive much more attention
than formerly.
The science at present receives a substantial support from various experimental sta-

tions in Germany, Austria, France, and other countries, in which both practical and
scientific questions are carefully investigated and the results published. Among these
we may prominently mention the Foresters' Experimental Union in Germany, and the
experimental labors ef the Austrian Ministry of Agriculture, under the direction of
Baron von Seckendorff.

In recent years much interest has been manifested among investigators in Europe
in determining, by instrumental observations made at comparative stations in the
open fields and in the forests, the influence of the latter upon the atmosphere in their

vicinity, aiid upon the climate of the country generally.
That forests tend to render the climate of a country more humid has been known

from general observations for many centuries; and the climate of Gaul, as described
by Julius Caesar, compared with that of France at the present day, has been often
cited as an instance of this fact. Yet it is only within a very recent period that any-
thing like a full and systematic comj)arison has been attempted by instrumental ob-
servations."

In selecting the location of these stations, one set of instruments placed iu the
open fields and the other in the woods, the former being as much as possible free from
the influence of the forest, and the latter fully under its protection. Care is taken
that the soil, altitude, and other circumstances, except the forest shade, are alike.

Their outfit generally consists of open-air thermometers, psychrometers, rain and
snow gauges, barometers, wind-vanes, and instruments for observing the evaporation
from surfaces variouslj'- covered as compared with a free-water surface, the percolation

iThe first half of the course of instruction is still given at Aschaffenburg, the last

half being completed at Munich.
-An account of investigations in this line down to 1872 was published in that year

by the Baron von Lolfelholtz-Colberg, under the title of Die Bedcutmuj iind Wichiiglciit

des Waides.
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of water tliroiigli various soils, ozone records, and observations upon the periodical
phenomena of animal and vegetable life generally, so far as influenced by the seasons.
In some cases the temperature of the interior of trees is recorded, and in some of the
later systems of observation it has been proposed to ascertain the temperature and
humidity not only of the level of the tree tops, but at a considerable height above
them, the latter being obtained by the aid of masts and by captive balloons that
admit of the elevation of instruments.
Without going into details of the results of these observations, we may here remark

that records more or less complete in their plan have been established as follows

:

In Saxony, from a time begun in 18o2-'63, under the direction of Professor Krutzsch,
of Tharand, at several stations, embracing records of temperature, humidity, rain,
snow, &c.
In Bavaria, sincel868, seven stations have been established under Dr. Ernst Eber-

mayer, who in 1873 published very fully the results of four years' records,' and in 1876
another work upon the formation of soil from the litter of woodlands and the chem-
ical statics of forest culture.^ It was his intention at the end of ten years to publish
the results of that period in more extended form, but his recent removal from Aschaf-
fenburg to Munich has ax)parently postponed, if it has not disaijpointed, this expecta-
tion.

In Prussia a system of observations nearly similar to those in Bavaria was begun
in 1874 under Prof. A Miittrich, of Eberswalde, and now includes fourteen stations in
Prussia, Brunswick, and Alsace Lorraine. The results are published monthly^ and
annually-*, and a careful study of so much as relates to the temx)erature of the soil has
recently appeared.^

In France, observations upon the rain-fall in the woods and open fields were made
under the direction of Marshal Vaillant, in 1866, near Paris, and published in the
Atlas Meteorologique of the Imperial Observatory of Paris for 1867. In the same
year, observations of more extended character were commenced at two forest stations
and one agricultural station in the vicinity of Nancy, near the eastern border of France,
by Prof. A. Mathieu, of the School ofForestry at Nancy, and have since been continued.
A summarj^ of eleven years' observations was published in 1878.*'

Upon a general suggestion of the Congress of Agriculturists and Foresters in Vi-
enna, in 1873, M. Fautrat, a subinspector in the French Forest Service, with the ap-
proval and aid of the department, established two stations for comparative observa-
tions, one in the deciduous forest of Halatte, near Fleurines, and the other in a forest
of the Finns sylvestris, near the village of Thiers. The former began in February,
1874, and was continued four years; the latter began in June, 1875, and was continued
three years. The results have been published by the French Forest Administration.'''

In Swilzerland observations Avere established in 1868 at three stations, by the For-
est Administration of the Canton of Bern, and the results have since been published
monthly in detail. ^ One of these stations is in a forest of beech, another of fir, and
another of larch. The observations upon periodical phenomena, made at numerous
stations in the Canton of Bern, under the same auspices, are published annually.^
In Austria a i)Ian of observations in Forest Meteorology has been prepared by Dr.

Jos. R. Lorenz, and adopted as a part of the experimental system of researches under
the general direction of Baron von Seckendorfi", and uuder the authority of the minis-

^Die physilcaUschen Mmvirkungen des TValdes auf Luft und Boden, und seine klimatolo-

f/ische und hygienische Bedeutung, 1 vol., 8 vo., pp. 266 and 251 (with an atlas), Berlin,

1873.
'^Die gesammte Lehre den Waldstreu, mit Riichsicht auf die chemische Statick des WaJdbaues,

1 vol., 8 vo., pp. 300 and 116, Berlin, 1876.
^BeohacMungs-Ergehnisse der im Konigreicli Preussen, ini Herzogtlium Braunschweig und

in den Reichsldndern eingerichteten forsilich-meteorologischen Stationen, 1 bis. 5 Jahrgang,
1875-1879.

"^JaJireshericlit iiher die Beohaclifungs-Ergehnisse der im Kbnigreich Preussen und in den
Beichsldndern eingerichteten forstlich-meteorologischen Stationen, 1 bis, 4 Jahrgang, 1875-
1878.
^Beohachtungen der Erdbodentemperatur auf den forstJich-meteoroJogischen Stationen, in

Preussen, Braunschweig und Elsass-Lothringen, von A. Miittrich. Separate issue of the
semi-centenial volume of the Forest Academy at Eberswalde, 4to, pp. 33, Berlin, 188 ».

^Me'teorologie Comparee, Agricole et Foresiiere, 4to, Paris, pi). 70. Published by the
Forest Administration, in connection with the Paris Exposition of 1878.

'^ Observations Meleorologiques faites de 1874 a 1878, par M. Fautrat, 4to, pp. 4 (with
eight pages of plates.

)

^ Beolachtungs-Ergebnisse der im Kanton Bern zuforstlichen Zwecken errichtcten meteoro-
logischcn Stationen.

^Klimatologische und xjhdnologische Beobachtungen {Observations climatolofjiques et ph,e-

nologiques) im Canton Bern, 4 to).
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try of agriculture. The plan is very comprehensive and includes some features not
found in other systems, but it has not been put in operation until the present time.

In Sweden two scientific stations have been established by the government, one in
Upland in the southeastern part, and the other at Skaarsborg. They have been in ex-
istence some three or four years, but we have not met with any publication of the
results.

In Italy similiar observations are being made at one or two stations.
In Bohemia a system of meteorological observations has been recently established

under the auspices of the Bohemian Forest Society, and mainly in the interests of
forestry, which is very comprehensive in its plan, embracing a wide range as to eleva-
tion and exposure. So far as published, these records relate to the rainfall only, the
observations being made by employes of the forest administration of the country.
The number of stations at the beginning in January, 1879, was 570, and at the end

of the first year it was increased to ()89. In February of the present year, the number
was 712.1 The results are published monthly in detail, ^ but as yet without attempt at
generalization beyond the monthly means and totals. The system is under the care
of Dr. Emanuel von Purkyne, a professor in the forest academy of Weisswasser, and
cannot fail of proving valuable to the country and to the world by making us bet-
ter acquainted with the laws that govern the rainfall in a wooded country, and the
circumstances that determine the amount.

Several investigations concerning the temperature of the earth at diiferent depths
below the surface, and under various conditions, have been made in Russia and else-

where. These have more or less relation to forest meteorology, and in several of the
experimental stations now in operation the result will contribute to a further knowl-
edge of this important subject.

We regret that hitherto so little has been done in our own country for the determina-
tion of the relations between the forest and the climate by direct comparative obser-
vations. With the exception of a few desultory records of temperature and rainfall,

we are not aware that any thing has yet been attempted for this object at any in-

stitution or by any observer in America.
The greater general dryness of our atmosphere and difference in our prevailing

winds appear to reuder the application of any general laws derived from European
records very unreliable with us, and we never can have a certain knowledge of these
laws as they operate in our country until they shall have been determined from ob-
servations of our own.
The International Statistical Congress held at Budapest in September, 1876, the

Meteorological Congress at Rome in 1877, and various conventions held by agricul-

turists and foresters in recent years, have had under discussion questions relating to

the agricultural and industrial interests dependent upon climatic changes, and the
extent to which these are modified by the woodlands of the country, and it is to be
hoped that effectual co-operation in these researches will ere long be rendered by
American investigators.
Among the recent researches concerning the influence of forests upon the amount

of water in wells, rivers, and streams, and incidentally the effect of woodlands in

maintaining the amount, we may notice as particularly worthy of attention the pub-
lications of Counsellor Gustavus W^ex,^ overseer of the works of improvement in the
Danube at Vienna. These memoirs are not only of interest from the facts that they
embody, but also for their citations of other works, making them in some degree a
bibliography of the subject. They have been referred to commissions appointed by
various academies of science, and the conclusions that they present have been approved
by the highest authorities. They, in fact, confirm by numerical statements the ob-
servations of every one who has had an opportunity to notice the amount of water
flowing in streams before and after the clearing of the district in which they rise and
through which they run. This amount affects the interests concerned in the hydraulic
power of the larger streams, the supply of water to cities, and the navigation of rivers

and canals.

As this diminution of water-supply is the result of man's acts, so also in a great

1 Since the above was written the number of stations has been reduced, and is now
(1882) about 325.

'-2 Omhrometrische Beohachtungen der hdhmischen Forstvereine in den Foresfen Bohmens
in verscliiedenen Seehohen und ExposUxonen errichteten Statioven. JJerau.sgff/chcn von der

Forstlehransialt Weisswasser, zusainmenejestellt und^-edigirt von Dr. Emauuel von I'urkgne,

Professoran der Forstlehransialt Weisstvasser. Prague, 4 to, (in monthly parts.)

^ijeber die Wasserabnahme in den Quellen, Flussen und Striimen, hei gUechzeitigcr Steige-

rung der Hochwasser in den CuUm-Jandcrn, von Gustavus Wex, K. K. Ministerialrath und
Oberlantier der Donauregulirung bie Wien. 4to, pp. 43, with 7 plates. Zueite Ab-
handJung, &c. 4to, pp. 30, with 6 plates. There are separate imprints from the Zeii-

schrift des dsterreichischen Ingenieur-und Architekton-Vereins, 1873 and 1879.
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degree is the remedy of control witliin liis power, and by means of planting and with
reservoirs he can often recover and maintain the advantage lost perhapslis fully as
they existed under the primeval forests.

Among the means for the advancement of forest science in Europe, we might men-
tion as worthy of notice the growing interest in various societies and associations
formed for the discussion of new questions as they arise, the comparison of experience,
and the promotion of that personal acquaintance so conducive to the general welfare.
These meetings are usually enhanced in interest by excursions to forests, affording an
illustration of methods or other subjects of practical interest.

The more important of the essays and discussions which these meetings call out
are published with their official proceedings, and through the medium of these publi-
cations and the various journals of forestry the more important discoveries become
widely known.
Returning to the original resolution under which the Committee upon Forestry was

appointed by this Association, in 1873, there remains to be considered one subject that
claims our careful consideration..
With the exception of a communication from its chairman to the New York legis-

lature,^ and one of like import by Colonel Whittlesey, another member of the Olno
legislature, no action has thus far been taken by this committee toward bringing
the subject to the attention of our State legislatures. This delay has in part arisen
from an uncertainty as to how far a State government may, with any prospect of suc-
cess, enact laws tending to secure efficient planting upon private lands.
In European countries, where forest systems have been in full force for centuries, it

is only within a quite recent period that the owners of a minority interest in a large
and connected body of woodlands could be compelled to join a controlling majority
in assisting to maintain a system of management under one direction, the costs and
prolits of forest management being shared in proportion to the proprietary rights. It

is still almost invariably the rule that the owners of private woodlands have a full

right to manage them as their interests lead, excepting in cases where the public wel-
fare is concerned, and it is the universal experience of all countries that the owners
of the soil are jealous of interference with what they regard as their rights in the cul-

tivation of their own land.

This is particularly true in our own country, where " liherti/ and iindependence" have
been the watchwords from the beginning, and where the widest range of freedom is

allowed in the enjoyment of every kind of property, provided only that no injury is

done to the public or to the rights of others.

We cannot therefore entertain the idea of an edict that every man shall plant a
given portion of his land with forest trees. Our people must be educated to a knowl-
edge of the situation, and familiarized with the means by which benefits may be
gained or injuries avoided, With the great majority the effect of scarcity upon the
market prices of lumber will be of more interest than the influence of forests upon the
climate ; and the public generally will give more attention to questions of gain or loss

than to all that science teaches about the hidden causes that i^roduce these results.

We accordingly deem it best only to recommeud a series of measures tending to famil-
iarize our people with ideas of the importance of forest culture, and to make them better
acquainted with the means by which its advantages may be secured. It may be rea-

sonably hoped that public opinion will by these means be led to sustain such other
measures as further experience may warrant or suggest.
The following form of a memorial is therefore submitted for your consideration. If

approved we would suggest that it be forwarded in duly authenticated form, as the
recommendation of this association, to the chief executive oftlcer of each State and
Territory of the United States, with a request that the same may be submitted to the
several legislatures.

And your committee, having now served for seven years, and performed their duty
to the best of their ability and opportunity', ask to be discharged.

FRANKLIN 13. HOUGH.
LEWIS H. MORGAN.
ASA GRAY.
CHARLES WHITTLESEY.

^Senate Document 82, 1875.
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(b.) Memorial.

To his Excellency -ihe Governor of :

The American Association for the AdvancerDeut of Science, at its meeting; held in
Boston on the oOth day of August, 1880, having considered and adopted the following
memorial, has instructed the undersigned to transmit the same to your Excellency,
and respectfully ask that it may be laid before the Legislature of your State at its next
session

:

MEMORIAL OF THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE,
IN RELATION TO THE NEED OF ATTENTION TO OUR FUTURE FOREST SUPPLIES.

To the Honoralyle the Legislature of ihe State of ;

We would earnestly invite the attention of yoar honorable body to the great and
increasing importance of providing, by adequate legislation, for the protection of the
existing woodlands of the country against needless waste, and for the encouragemeut
of measures tending to the more economical use and the jiroper mainteuance^of our
timber supx^ly.

It is evident that the consumption and waste of the forests of the country much
exceed their restoration by natural growth, that the native supply of timber of the
better qualities is rapidly becoming less, and that the demand for building purposes,
manufactures, and other uses, is rapidly increasing from year to year.
This decreasing supply and growing consumption must ultimately lead to serious

inconvenience, and may, unless seasonably prevented, occasion great public injury,
by leaving the future without .adequate supplies.
We deem it an established fact, that the interests of Agriculture are promoted by

the presence of a due proportion of Woodlands in a country, and that they suffer when
clearings are created to excess. The protection which they afford appears to mitigate,
in a sensible degree, the vicissitudes of Climate, and to maintain thesup])ly of water
in springs, rivulets, and wells. They shelter a country from injurious winds, and may
be made practically useful in preventing the drifting of snows and sands in preventing
or diminishiug damages from torrents, and in limiting unhealthy emanations from
marshes. Their influence in connection with questions of water supply for cities, and
the maintenance of hydraulic power, and of navigation in rivers and canals, w^here
these may be affected by droughts, deserves serious attention.
But it is especially to the Woodlands, as a source of supplying materials of first ne-

cessity to the country that we would respectfully invite the attention of your Honor-
able Body; and here we would remark, that a realizing sense of the importance of
this subject has long since led the principal governjnents of Europe to enact laws
and establish regulations for the maintenance of a due proportion of Forests upon the
Public Domains, and upon the lands belonging to Local Municipalities and Public In-
stitutions.

We are aware that wide differences exist in the tenure of land in the United States
as compared with those of Euroi)e, and that the titles to lauded property are here
very generally vested in their owners without any conditions whatever as to Tim-
ber Culture.

It is also true that in most of the older and in some of the newer States there are
no lands whatever adapted to this use now belonging to either the State or the Local
Governments, the whole being owned by private citizens, and subject to no condi-
tions but such as their Representatives in a Legislative cai^acity may establish for the
general welfare.

It is to the owners of the land that we must therefore lool< for the adoption of
measures tendiug to avert the injuries in prosjiect ; and in furtherance of this end
we deem it within the province of a State Legislature to encourage the enterprise,

which may be done in a good degree in the following manner :

1. By a law protecting Trees planted along the Highways, and encouraging such
plantations by deductions from Highway Taxes. It may, in jiarticular cases, be proper
to require such plantations to be made at the piiblic expense, with the view ofprotect-
ing roads from drifting snows, or for other local benelits, and in a manner best cal-

culated for securing these objects.

2. By a law that shall exempt from taxation the increased value of land from the
planting of trees, wdiere none were growing, for such period as may appear prox^er,

or until some profit; may be realized from the plantation.
3. By the appropriation of money to Agricultural and Horticultural Societies, to be

applied as premiums for tree planting, regard being bad to greatest areas planted
and the most successful management. Reports should be required, giving details of

the methods found most effectual in ol)taining these results.

4. By prizes for the best Essays and Reports upon subjects ofpractical Forest Culture,
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to be awarded by competent judges, aud those approved to bcpublisbed fordiBtribu-
tion among tbose who woukl be the most beuetited by this information.

5. By encouraging Educational Institutions within the State to introduce a course of
instruction having reference to practical Sylviculture.
This objectmay be promoted by the aid of Collections, and by correctly labeling Plan-

tations of the various species of Forest Trees adapted to the soil and climate. At
Agricultural Colleges, and at higher Institutions of Learning, stations might be advan-
tageously established under State patronage, for experiments and observations in cul-

tivation and acclimatization. The distribution of seeds and plants affords a direct
and efficient aid in the promotion of an interest in this subject.

6. By laws tending to prevent Forest-fires, by imposing penalties against the willful
or careless setting of such tires, and by enlarging and defining the powers of Local
Officers in calling for assistance, aud in adopting measures for suppressing them. The
waste from this cause, in some years, greatly exceeds the amount of timber used, and
there is no question connected with forest supplies that demands more serious atten-
tion. Our main reliance appears to depend upon vilgilant precautions, enforced by
adequate penalties, and sustained by a strong public sentiment.

7. Under favorable circumstances Model Plantations might be established and main-
tained by the State Government, under the care of persons specially traiued to the
profession of Forestry. Their location should be chosen with a view of atfording con-
venient opportunity to those who might wish to learn imx)roved methods of manage-
ment T>y the study of a work worthy of imitation.

8. The ax)pointraent of a Commission of Forestry under State authority (analo-
gous to the Commission of Fisheries in many of the States) might prove of great serv-
ice, in promoting efiicient measures for the advancement of this interest. The Mem-
bers of such a Commission, who would doubtless be selected on account of their iuflu-

eutial standing and their known intelligeuce upon this subject, would be able to study
the conditions and requirements of their State, and devise means for most effectually

securing the object in view.
In questions arising upon this subject we depend much upon the intelligence of our

fellow-citizens, who are not generally slow to ai)preciate advantages, or to foresee a
real danger where the indications are apparent. When this danger is fully realized,

we believe that no time will be lost in seeking to apply the remedy. The measures we
recommend will tend to awaken an interest in the subject and lead to an intelligent un-
derstanding of the means for meeting the dangers that may arise from undue exhaus-
tion of our forest supplies. They will diftuse the benefits gained by experience for

the good of all, and educate public opinion to a degree that will sustain more ener-

getic measures, as their necessity may be hereafter more fully known.

Cliairman of the Committee, A. A, A. S.

Y.—THE CABE OE TIMBER LANDS FOB THE PBODUCTION OF CRABCOAL,

(a.) Suggestions for management

In tlie first establisliment of forges or furnaces nsing charcoal as a
fuel, the cost is closely related to the expenses of manufacture and
transportation, and the value of the timber does not begin to be seriously

felt until by use, or forest fires, the supj)lies begin to fail.

In older conntries this experience has led to plaus of management,
with the view of maintaining these supplies by natural growth. This
is often secured very effectually b}^ carefully ol3serviug the i)roper sea-

son for cutting the wood, so that a new crop may S])ring up from the
sprouts, by carefully excluding domestic animals, where their pastur-

age would injure the young growth, and by vigilant care in prevent-
ing, and prompt action in extinguishing, forest fires.

In order that a supply may be permanent, a given woodland should
be of sufficient extent to admit of division into as many portions as

there are years in the proposed periods of cutting. If the demand is

uniform, these portions will be equal as to productive capacity, and it

is well to have them definitely marked. In European forests this is

often done by trenches, but, what is ofien better, by open avenues that
should be kept as free as possible from light combustible materials, so

as to serve at the same time as safety belts in case of fires. They should
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be SO regulated as to age that one of these divisions will be of the size
proposed for cutting every year, and the cutting should be done at one
time, and in the latter part of winter, or at least always in the period
of snspended vegetation, care being taken to preservetlie young trees,

and to leave the stumi^s low and smoothly cat, so as to favor the growtli
of sprouts.

As timber becomes more valuable, there would be great economy in
reserving thrifty young trees of unusually fine body for growth till the
end of the next period, or for a longer time, when their timber will be
worth much more for manufacture or for building purposes than for
charcoal. But the number of these reserves should not be so great as
to hinder the growth of underwood, and much will depend in their
selection upon the conditions of soil, the probable value of products
wlien cut, and other circumstances that must be decided by the judg-
ment of the manager.
There is a further advantage from these reserves in affording seed

for starting new i^lants, and here, by a selection of kinds most desirable,
tlie prevailing character of the woodland, and its i)rotits, may be in a
measure coiitrolled. There are, however, some species technically known
as "white woods" that are onl}^ too ready to disseminate their seeds,
and to crowd out those of more value, unless this tendency is controlled
by judicious thinning.

A mixture of trees will often i^jroduce more wood to an acre than
where all are of one kind. The beech among oaks and firs is mentioned
as an example. Of course, where the soil, aspect, or altitude present
conditions that are favorable to any particular trees, either from ra])id

growth or excellence of quality, the opi)ortunity should be improved to

the most profit.

A dense growtli produces less material in a given time, and where
trees are to be grown to large size, for important uses, it is necessary to

thin out the smaller and feebler trees to give the larger and stronger
ones a better exposure to the air and light. This is not generally prac-
ticed in a coppice growth, but there are cases in which it would be
advisable. As void spaces appear in a woodland they should be filled

by raking in seeds of trees in the early spring, or by transplanting.

Dead and decajdng trees should be taken out while of some w^orth, and
those of the coniferous kinds as soon as may be, to prevent the harbor-
ing of noxious insects. If nothing more is done, the taking ofl:' and
burning of their bark will sometimes x^revent them from becoming cen-

ters of infection, to the damage of surrounding trees.

In nearly level grounds the accidental obstruction of a stream on the
outlet of a swamp, such as that caused by the fall of a tree, will change
the level of standing w^ater and do injury to standing timber—in some
cases over an extensive area. A little timely notice may save losses

from this cause.

There are further economies relating to the saving of volatile products
in the i^reparation of charcoal, and an increase of quantity and quality

of the yield, by methods that come within the province of experiment
and inquiry; but that cannot well be here considered. With the view
of obtaining information concerning the results of experience or of

usage in the measurement of charcoal, its yield and cost, the areas
required for permanent supply, and the relative advantages from burn-
ing in meilers [coal-pits] or in kilns, and other facts of practical value, a
circular was addressed by the Department in October, 1880, to the pro-

prietors and managers of forges and furnaces using charcoal as a fuel.

The results of these inquiries are given in the following tables. They



62 TIMBER LANDS FOR PRODUCTION OF CHARCOAL.

present many facts that will have interest with those who furnished this
information, and afibrd the data for comparison.

(b.) Uncertainty ivith respect to the Charcoal Bushel.

In this connection we wish to call particular attention to the lack of
uniformity in the capacity of the '' bushel" in measuring- charcoal. In
some cases the size is fixed by law, in others by custom. There is no
great chance of a misunderstanding between producer and consumer
in these cases, as they both doubtless understand alike in their agree-
ment, but these differences afford a great opportunity for confusion,
where they appear in statistics, as for example in the amount of charcoal
required in making a ton of iron, or the percentage of weight and vol-

ume of charcoal in a cord of wood or from a given area of land. It is a
question worthy of consideration as to whether this does not come within
the province of Congress to regulate, as in the case of weights and meas-
ures generally.

It is furthermore suggested and earnestly recommended that inas-

much as uniformity can only be secured by a change, that we should
at the same time take a unit that will be most likely to satisfy all the
needs of coming time.

We find already established as obligatory in most European countries,

and as permissive in our own, the metrical system, the distinguishing
feature of which is the facility of comparison that it allows upon the
decimal basis.

The unit of measure for charcoal in the metrical system is the hectoliter,

a term now common in all scientific reports, and continually occurring
in the metallurgical estimates and official statements. The hectoliter is

equivalent to 2.^^537 bushels, and tlie quarter hectoliter (0.709 bushel) or

half hectoliter (1.418 bushels) might be conveniently used.
Ifan objection were made to the use oflong and strange words, tlie word

"measure," or some other familiar term which does not now imply a def-

inite quantitj^ might be used. The purchasers, as well as those who sell,

would as readily get accustomed to "measures of charcoal" as they
now are to "bushels of charcoal," and Avith a much greater certainty as
to what they intended than at present.

(c.) Statistical Summary of Returns.

(1,) Capacity of the Bushel of Charcoal, as determined by law or usage in the several States

reporting.

[Answers from circulars.]

states.

e

C O

Capacity and remarks.^

4
2
2
4
1

5
1

7

In cubic inches: 2,688 in two ; 2,688 and sometimes 2,750 in one ; 2,700 in one.
In cubic inches : 2,564 in two.
In cubic inches : 2,760 in one ; 2,768 in one.
In cubic inches : 2,688 in tliree ; 2,748 in one.
In cubic inches : 2 688 in one.

Connecticut

Kentucky
Maine . ....
Maryland
Massachusetts. .

.

Micliigan

In cubic inches : 2,250 in two ; 2, 450 in one ; 2,666| in one ; 2,747/^ in one.
In cubic inches: 2,566 in one.
In cubic inches: 2,688 in one; 2,700 in one; 2,740 in two; 2,744 in one; 2,748

in two.
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States. Capacity and remarks.

Minnesota
Missouri
New Jersey
New York
North Carolina .

Ohio
Oregon
Pennsylvania...

Tennessee
Virginia

Vermont
West Virginia.

.

Wisconsin
General Total

In cubic inches: 2,748 in one.
In cxibic inches: 2,680 in two ; 2,688 in one.
In cubic inches : 2,400 and 2,700 in one ; 2,600 in one.
In cubic inches : 2,688 in three ; 2,780 in one.
In cubic inches : 2,800 in one.
In cubic inches: 2,688 in thirteen.
In cubic inches: 2,844 in one.
In cubic inches : 2,150|inone; 2,400 in one; 2,500 in one; 2,550 in two; 2,571

in three; 2,572 in one ; 2,578 in one ; 2,748 in two. In pounds : 20 in lour.
In cubic inches : 2,688 in four.
In cubicinches: 2,150 i^. two ; 2,250 in one; 2,686 in one ; 2,687 in three ; 2,687J

in one ; 2,688 in three.
In cubic inches: 2,650 in one.
In cubic inches: 2,571 in one.
In cubic inches : 2,696 in one ; 2,748 in two.
In cubic inches : 2,150 inches in two ; 2,150§ in one; 2,250 in three; 2,400 in
two; 2,450 in one; 2,500 in one; 2,550 in two ; 2,564 in four; 2.506 in one;
2.571 in four; 2,572 in one; 2,600 in one; 2,650 in one ;

2,66rji in one ; 2,080
in two ; 2,687 in three ; 2.687^ in one ; 2,688 in thirty-two ; 2,690 in one ; 2,71^0

in three ; 2,740 in two ; 2,747/^ in one ; 2,748 in eight ; 2,750 in one ; 2,700 in
one; 2,768 in one; 2,780 in one; 2,800 in one; 2^844 in one; 20 pounds in
four.

(2.) Capacity of the Bushel as fixed hy Law or Custom in the several States and Territories.

[From the Journal of the United States Association of Charcoal Iron Workers, vol. 2, No. 6, p. 347.]

Standard
bushels

Designation of bushels. Cubicinches. Cubic feet. (2.748 cubic
inches)

equal to 100.

New Hampshire standard .. -. ......... 1 989 1. 151 70 4
New York standard 2, 150. 42 1.244 78.3
Minnesota standard 2, 419. 5 1.4 88

Rhode Island standard .
\

2,481
3,159

1.436
1. 828

90.3
114.9

Connecticut standard - 2, 564 1.483 93.3
Massachusetts standard 2,566 1.484 93.4
Pennsylvania standard 2,571 1.488 93.6

2,650 1. 534 90 4
Missouri standard . 2,680

2,688
2, 747. 7

1.55
1.556
1.59

97 5
97.8

Baltimore standard 99.9
Our standard, as adopted by resolution of the association 2,748 1.59 100
Oswego Iron Company (Ore""on) standard 2 844 1. 646 103 5

2,000 1.157 72.8
2, 200 1.273 80
2, 500 1.302 81.9
2,300 1.331 83.7
2,350 1.300 85. 5

Various standard bushels in use at individual iron works . . ^ 2,400 1.3S9 87.3
2,450 1.418 89.1
2, 500 1.447 90.9
2,550 1.476 92.8
2,600 1. 505 94.6
2,700 1.563 98.3

Swedish standard for charcoal

:

Tunna , 5.823
69. 876

366
4.394
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(3.) Quantity af Charcoal used.

States.
returns.

Alabama
Connecticut .

.

Georgia
Kentucky
Maine
Maryland
Massachusetts
Michigan
Minnesota
Missouri
Ifew Jersey ..

New York
Ohio
Oregon
Pennsylvania.
Tennessee
Virginia
"Vermont
West Virginia
Wisconsin

4
2
2
4
1

6
1

(a.)

1

3
3
5

13
1

{h.)

(c.)

(d.)

1

1

3

Bushels used in 1880.

Total.

3, 385, 879

1, 500, 000
854, 230

2, 424, 800
500, 000

4, 070, 534

1, 074, 155

7, 472, 303
384, 466

2, 240, 000
348, 000

1, 742, .500

6, 295, 534
660, 750

4, 555, 255
1, 438, 000

1, 890, 000
212, 000
60, 000

2, 391, 733

Average.

846, 467J
750, 000
427, 115
606, 200
500, 000
678, 422i

1, 074, 155
934, 037J
384, 466
746, 666
116, 000
348, 500
484, 272
660, 750
303, 681
359, 500
189, 000
212,000
60, 000

797, 244i

Estimated ISTo. of bushels
used in 1881.

Total.

3, 925, 000
1, 700, 000
1, 400, 000
2, 524, 800

600, 000
4, 105, 000
1, 200, 000
8, 863, 275

900, 000
3, 250, 000

490, 000
1, 950, 000
6, 316, 000
1, 000, 000
3, 895, 000

1, 658, 000

2, 260, 000
400, 000
250, 000

2, 435, 128

Average.

981, 250
850, 000
700, 000
631, 200
600, 000
684, 166f

1, 200, 000
984, 808i
900, 000

1, 416, 666
163, 333
390, 000
485, 846

1, 000, 000
299, 615
552, 666
282, 500
400, 000
250. 000
811, 709i

General total of amount reported as used in 1880—
General total of amount reported to bo used in 1881

58, 465, 139
47, 082, 205

(a.) Eight returns for the year 1880, and seven for the year 1881.

(h.) Fifteen in 1880, and thirteen in 1881.

(c ) Four in 1880, and three in 1881.

(d.) Ten in 1880, and twelve in 1881.

(4.) Cost of Cliarcoal.

States.

Alabama
Connecticut
Georgia ,

Kentucky

Maine
Maryland
Massachusetts
Michigan

Minnesota
Missouri
jSTcw Jersey
iN'ewTork'
Ohio

Pennsylvania

Tennessee
Virginia.

Vermont
"West Virginia
"Wisconsin

General total

Cost per bushel.

5^ cents in one ; 5 to 6 cents in one ; 6 to 7 cents in one ; 7 cents in one.
8^ to 10 cents in one ; 10 to 11 cents in one.
5 cents in one ; 6J cents in one.

4i cents in one ; 5^ cents in one ; 5J to 6 cents in one ; 6 to 6| cents in
one.

5 to 7 cents in one.
6 cents in one ; 7 cents in one ; 7| cents in one ; 8 cents in three.
10 cents in one.
5£ cents in one ; 6 cents in one ; 6J cents in one ; 7 cents in one ; 8 cents
in four; 9 cents in one.

7 cents in one.
6 cents in one ; 6| cents in one ; 7 cents in one.
8 cents in one ; 8| cents in one ; 8 to 16 cents in one.
6 cents in two ; 6J cents in one ; 10 cents in two.
4 to 6 cents in one ; 5 cents in one ; 5 to 5J cents in one ; 5 to 6 cents in
two ; 53| to 6 cents in one ; 6 cents in one; 6^ cents in one; 6^ cents
in two ; 6J to 8 cents in one ; 6 to 7 cents in one.

5i cents in one ; 6 cents in three ; 6| cents in one ; 6| cents in one ; 7
cents in three ; 7^ cents in three ; 8 cents in one ; 9 cents in one ; 9
to 15 cents in one.

3^ cents in one; 4 cents in two ; 4-^ cents in one ; 6 to 6J cents in one.
4| cents in one ; 5 cents in three ; 5 to 6 cents in two ; 6 cents in three

;

6 to 7 cents in one.
9 to 10 cents in one.
4 cents in one.
6 cents in one ; 7 cents in one ; 7^ cents in one.
3^ cents in one ; 4 cents in three; 4^ cents in one ; 4J cents in two ; 4

to 6 cents in one ; 5 cents in five ; b\ cents in two ; 5^ cents in one
;

5J cents in one ; 5 to 5| cents in one ; 5 to 6 cents in five ; 5 to 7 cents
in one ; 5J to 6 cents in two ; 6 cents in twelve ; 6J cents in three ; 6
to 6^ cents in two ; 6 to 7 cents in three ; 6| cents in five ; 6^ to 8
cents in one ; 7 cents in eight ; 7^ cents in four ; 7| cents in one ; 8
cents in nine ; 8;^ cents in one ; 8 to 16 cents in one ; 8| to 10 cents in
two ; 9 to 10 cents in one ; 9 to 11 cents in two ; 9 to 15 cents in one

;

10 cents in three; 10 to 11 cents in one.
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(5.) Cost of labor in cutiing wood.
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states.

Alabama
Connecticut ...

Georgia
Kentucky

Maine
Maryland

Massachusetts
Michigan

Minnesota
Missouri

IsTew Jersey...
iSTew York

Ohio

Oregon
Pennsylvania.

Tennessee
«

Virginia

Vermont
West Virginia
Wisconsin

Per cord.

50 cents in two ; 50 to 60 cents in one.

.

50 to 75 cents in ono; 75 cents in one..,

50 cents in one
35 cents in one ; 35 to 40 cents in two

;

45 to 50 cents in one.
60 cents in one
35 to 10 cents in one ; 40 cents in one

;

50 cents in three.
75 ci-nts in one
GO cents in one ; 75 cents in three ; 75

to 80 cents in one; 80 cents in one.

.

80 to 90 cents in one
50 cents in three

75 cents in one
50 cents in two ; 50 to 60 cents in one

;

60 cents in two.
30 to 32^ cents in one ; 30 to 50 cents

in one ; 33^ to 45 cents in one; 33i to
50 cents in one ; 35 to 40 cents in one

;

40 cents in two ; 40 to 50 cents in
three ; 40 to 60 cents in one ; 50 cents
in one.

90 cents in one
33^ cents in one; 35 cents in one ; 35

to 40 cents in one ; 35 to 45 cents in
one ; 374 to 40 cents in one ; 40 cents
in sis ; 40 to 50 cents in one ; 50 cents
m one.

40 cents in three ; 40 to 50 cents in one.

40 cents in six ; 40 to 45 cents in two

;

45 cents in two ; 45 to 50 cents in one.

70 cents in one
50 cents in one
60 cents in one ; 75 cents to $1 in one

;

80 cents in one.

Per 100 bushels.

$2 in one
; $2.75 in one ; $4.25 in one.

$1 in one
;
$4.75 to $5.50 in one.

$4 in one.

$3 to $3.25 in one.

$2.50 in one.
$1.25 in two; $1.25 to $1.50 in one; $1.50

in one.
$3 in one.
$1 in two

; $1.25 in one
; $1.37 in one

;

$1.50 in one
; $2 in one.

$1.75 in one ; $2.75 in one
; $3.74 to $4 in

one.
$2.50 in one.
$1.25 in three; $1.50 in one; $4 to $5

in one.
$1.25 to $1.75 in one; $1.50 in one; $1.50

to $2 in one ; $1.75 to $2 in one
; $2.25

in one; $2.25 to $3 in one; $3 12J
to $3.25 in one; $3.25 in one; $2.50
to $3.00 in one; $3.25 to $4 in one;
$3.50 in one; $5 in one.

$1.15 in one ; $1 .25 in three ; $1.25 to $1.40
in one; $1.40 in two; $1.50 in two;
$1.75 in one; $1,75 to $2.26 in one;
$2 in one.

$3.50 in one ; $4 in two ; 50 cents in one;
$1 in one.

$1.12A in one; $1.25 in three; $1.25 to
$1.50 in one; $1.33| in one; $1.50 in
one ; $3 in one; $4.50 in one.

$1.25 in one.
$1.25 in one.
$1.25 in one : $3 in one.

General total . .

.

30 to 33i cents in one ; 30 to 50 cents in one ; 33^ cents in one ; 33^ to 45 cents in
one ; 33^ to 50 cents in one ; 35 cents in two ; 35 to 40 cents in live ; 35 to 45
cents in one ; 37A to 40 cents in one ; 40 cents in seventeen ; 40 to 45 cents in
two; 40 to 50 cents in five; 40 to 60 cents in one; 45 cents in two ; 45 to 50
cents in two ; 50 cents in fourteen ; 50 to 60 cents in two ; 50 to 75 cents in one

;

60 cents in five ; 70 cents in one ; 75 cents in seven ; 75 to 80 cents in one ; 75
cents to $1 in one ; 80 cents in two ; 80 to 90 cents in one ; 90 cents in one.

(6.) Time required for rcirrodnction of Forests.

States. Time required for reproduction.

15 to 18 years in one ; 25 years in one ; 30 years in one.
25 to 30 years in one ; 30 years in one.
15 to 20 years in one; 30 years in one.
15 to 20 years in one ; 20 to 25 years in one ; 30 years in two.
25 years in one.
18 ito 20 years in one ; 18 to 35 years in one ; 20 years in one ; 30 years
in one.

30 to 35 years in one.
40 years in one.
15 years in one ; 20 to 60 years in one ; 40 years in one.
25 to 40 years in one.
15 to 25 years in one ; 20 years in two ; 30 years in one.
15 to 25 years in one; 16 to 25 years in one; 20 years in two; 20 to 25
years m two ; 20 to 30 years in two; 22 to 25 years in one; 25 years
in one ; 25 to 40 years in one.

20 years in one.

Connecticut

Marvland

New York
Ohio

Ore""on
15 ito 18 years in one; 15 to 20 years in one; 20 years in one; 20 to 25
years in one; 20 to 30 years in one ; 25 years in three ; 25 to 30 years
in four ; 30 years in one ; 30 to 35 years in one ; 30 to 40 years in one.

15 to 30 years in one ; 23 to 30 years in one ; 30 years in two ; 30 to S5
years in one.

12 years in one ; 15 years in one ; 20 years in one ; 20 to 25 years in five

;

20 to 30 years in one ; 25 years in one.
30 to 50 years in one.
25 years" in one.
25 years in one; 30 to 40 years in one.
About 25 years.

Virginia

West VirgiTiia

General avera'^o

H. Mis. 38-
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(7.) Number of Acres required for ^permanent Operation.

Total number of acres.
Estimated average number of acres required an-

nually.

500 in one ; 3, 000 in one ; 4, 500 in two ; 5, 000 in
two ; 6, 000 in two ; 6, 170 in one ; 6, 500 in one

;

7, 000 in two; 7, 500 in one; 8, 000 in two; 10, 000
in eleven; 11, 000 in two; 12, 000 in six; 12,500
in two ; 15, 000 in three ; 16, 000 in two ; 19, 000
in one; 20,000 in three; 25,000 in three; 27,000
in one; 27,500 in one; 28,500 in one; 30, 000 in
three; 35,000 in one; 40^000 in two; 42,000 in
two.

100 in two; 108 in one ; 110 in one ; 120 in one ; 140
in two ; 147 in one ; 150 in one ; 200 in one ; 205
in one; 214 in one; 238 in one; 240 in one; 250
in two ; 261 in one; 275 in one ; 300 in one; 305
in two; 333 in one; 350 in one; 370 in two; 400
in five ; 417 in one ; 425 in one ; 463 in one ; 480
in three ; 500 in seven; 522 in one; 550 in two
588 in one ; 60O in four ; 620 in one ; 625 in one
632 in one ; 640 in one ; 652 in one ; 606 in one
681 in one; 714 in one; 800 in four; 830 in two
869 in one; 890 m one; 1,480 ia one; 1,521 in
one.

(8.) Glmrcodl burned in Metiers; Size and Yield.

States.

Alabama

Connecticut ..

Georgia
Kentucky

Maine
Maryland

Massachusetts
Michigan

Minnesota
Missouri ......

Is'ew Jersey ...

New York

Ohio

Oregon
Pennsylvania .

Tennessee

Virginia

Vermont
West Virginia
"Wisconsin

General average. .

.

12

]!:^"umber of cords in a pit.

40 in two ; 45 in one

25 in one ; 25 to 50 in one
35 to 50 in one ; 40 in one
35 to 40 in one ; 40 to 75 in
one ; 40 in two.

25 to 30 in one
20 to 40 in one ; 25 to 30 in
one ; 25 in one ; 25 to 35 in
one.

25 in one.
20 in one; 30 in one; 40 in
one.

30to40inone; 40 in two
25 in one
15 to 30 in one; 25 in one; 30
in one.

20 to 70 in one ; 25 to 60 in
one; 30 to 40 in two; 35
in one ; 35 to 40 in two ; 40
in four ; 40 to 50 in one.

40 in one
25 in one ; 25 to 30 in two ; 25
to 35 in one ; 30 in one ; 30
to 35 in two ; 30 to 50 in
two ; 35 in one ; 35 to 45 in
two; 40 in two; 40 to 60
in one.

30 in one ; 30 to 40 in one
;

35 to 45 Ln one ; 50 to 60 in
one ; 60 in one.

25 in one; 25 to 40 in one;
20 to 60 in one ; 30 in four

;

30 to 40 in two ; 33 to 35 in
two.

15 to 50 In one
35 in one
25 to 50 in one ; 25 to 60 in
one ; 30 to 50 in one.

35 cords per pit.

41f

31i
42i

27J
28+

38i
25
25

39

40

44

33

32i
35
40

Yield in bushels.

38i in one ; 40 in one; 1,300
bushels, in 40 cords, in
one.

30 to 40 in one ; 33^ in one. .

.

33^ in one ; 40 in one
35 to 40 in one ; 45 in two

33 to 36 in one
35 in one ; 35 to 40 in one : 37

in one ; 50 in one.

40 in one
30 in one; 35 in one; 40 in
one ; 40 to 44 in one.

40 in one
40 Ln two ; 46 in one

35 to 45 in one; 40 in
44 in one.

33iinone; 33^ to 40 in
35 in two ; 35 to 40 in
36 in one ; 40 in six

;

45 in one.
50 in one
25 in two ; 25 to 28 in

25 to 30 in two ; 26 in
30 in five; 30 to 33 in
30 to 40 in one ; 35 in
36 in one.

one;

one;
one

;

40 to

one;
one;

33 in two ;
33i in one; 33 to

36 in one ; 35 in one.

30 in one; 33 in one ; 33^ in
four ; 33 to 40 in one ; 35 in
two ; 35 to 40 in one ; 40 in
one.

30 to 40 in one
40 in one
33J in one ; 40 in one ; 43 in

one.

31 cords per pit.

37

34^
37
42i

34i
40"

40
36|

414

41x^3

50
29?

33|

35
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(9.) Charcoal hurnecl in Metiers ; icciglit of Ooal.

67

States. Weight per bushel.

AIat)a.iQai ........ 18 pounds in one ; 20 to 23 in one.
20 pounds in two.
18 pounds in one ; 18 to 21 in one.
20 pounds in one ; 25 pounds in one ; 28 pounds in one.
18 to 20 pounds in one.

Q-gor'^iaj . . - - -

Maine --

15 pounds in one ; 15 to 18 in one ; 18 to 22 in one ; 19 in one ; 20 in one.
20 pounds in one.
IG to 20 pounds in one ; 20 to 22 in one ; 21 in one ; 22 in one.
20 pounde in one.
20 pounds in one ; 22 in two.
18 pounds in one.
15 to 22 pounds in one ; 18 in one ; 20 in one.
20 to 25 pounds in one ; 22 in one ; 22 to 24 in one ; 23 in one ; 24 in one

25 in one ; 30 in one ; 39 in one.
20 pounds in one.
IGi pounds in one ; 15 to 22* in one ; 17 to 24 in one ; 20 in ten ; 22| in
one ; 23 in one.

20 to 25 pounds in one ; 22 in one.
18 pounds in one ; 18 to 20 in one ; 18 to 22 in one ; 20 in sis

; 20 to 22
in one.

22 pounds in one.
18 pounds in one,
22 pounds in two ; 24 in one.
About 19^ bushels.

Massachusetts .- .....

l^rissouri

j^ew J erscV ... ........

Ohio

Oreo'on

Tpimossee ... .

Virginia

Vermont

Wisconsin

Bange of Yield.

From various causes, depending upon tlie age and condition of the wood, tlie state
of tlie weatlier, and the care given to attendance. In some instances it might amount
to 20 per cent. In one instance a difference of 3 to 5 bushels was noticed, where neg-
lected at night, and 2 to 3 pounds to the bushel in weight, if too much water was
allowed in drawing.
An exposure to high winds and to storms during the burning will cause a i)ercepti-

ble difference. The state of the barometer has also been noticed to cause a perceiDti-

ble difference in the burning of charcoal.

(10.) Charcoal h limed in Metiers ; daily Wages jJaid.

States. For cutting. For teaming. For burning.

Alabama 50 cents per cord in one

;

$1 per day in one ; $1 to
$2 in one.

$1 in one ; $1.25 in one

$1 per day in one ; 50 cents
per cord in one.

35 cents per cord in one

;

35 to 40 cents in one ; 75
to 90 cents per day in
one; $1 to $1.50 per day
in one.

$1.30 per day in one
$1.25 to 1.50 per day in
one; $2 to $2.50 in one

;

40 cents per cord in one;
50 cents per cord in one.

$1.50 per day in one
$1.40 per day in one; $1.50

in two; 60 cents per
cord in one ; 75 cents in
two.

$1.50 per day in one
$1 per day in one; $1.25

in one ; 50 cents per cord
in one.

$1.25 per day in one
$1.20 to $1.50 per day in
one

; $1.50 in one ; 60
cents per cord in one.

$1 per day in one ; $1.20 in
one ; $i to $1.30 in one.

$1.25 in two

$1 to $2 per day in one;
$1.25 in one; $2 in one.

$1.50 in one ; 50 cents per
cord in one.

$1 in one; $2 in one.

$1.25 per day in one; $1 to
$1.25 in one ; $1.50 in one

;

$26 to $35 per month in
one.

$1.50 per day in one.
80 to 90 ceJQts per day in
one ; $1 in two ; $2 in one.

$2 per day in one.
.$1.40 per day in one ; $1.50

in one; $1.75 in two;
$2.50 in one.

Kentucky $1.10 per day in one ; $1.25
in two ; $1 to $1.25 in one.

$1.30 per day in one
90 cents per day in one

;

$1 in three.

$3.50 per day in one
$1.50 per day in one ; $1.55

in one; $1.75 in one; $3
in two.

Maryland

Massachusetts...
Michigan

Minnesota
Missouri ... .

$3.50 per day in one
$1.25 per day in one

$1.25 per day in one
$1.25 per day in one

;
$1.20

to $1.25 in one; $2.50 to

$3 in one.

$2 per day in one.
$1.25 per day in one; $1.37

New Jersey
New York

in one.

$1.50 per day in one.
$1.25 per day in one; $2 in

one.
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(10.) Cliarcoal burned in Metiers, tj-c.—Continued.

States- For cutting. Tor teaming. For hnrning.

Ohio $1 per day in one; $1 to
$1.25 in two; $1 to $1.50

$1.25 per day in three
; $1

to $1.25 in one; $1.25 to
$1.25 per day in three

;

$1.37i in one ; $1 to $1.25
in three ; 80 cents in one

;

$1.35 in one; $1.25 to in one ; $1 to $1.35 in one

;

25 cents per cord in one. $1.40 in one; $1.40 to $1.50 $1.50 in two
; $1.50 to $2

in one; $3.50 in one. in one.
Orejjon $1.75 per day in one

$1 per day in six
; $1.10 in

$3.50 per day in one
90 cents per day in one/ $1Pennsylvania $1 per day in one ; $1 to

one; $1 to $1.20 in one ;
in six; $1.08 in one; $2 $1.25 in one ; $1. 25 in one

;

$1 to $1.25 in two ; 85 in one; $4.50 in one. $1.40 in one; $1.50 iu two;
cents per cord in one; 50 $2.50 to $3 in one; 40
cents in one. cents per cord in two.

Tennessee 70 cents per day in one; 50 cents per day in one; 70 75 cents per day in one ; $1
80 cents in one; $1 in cents in one ;'$1 in three. in three ; $1.25 in one.
one ; 50 cents per cord in
one

Virginia 75 cents to $1 per day in
one; 90 cents to $1 in

60 to 90 cents per day in
one ; 80 cents in one ; 75

75 cents to $1 per day in
one; $1 in one; $1 to

one ; $1 in four ; 80 cents cents to $1 in one; 75 $1.50 in one; $1.25 in one;
to $1.20 in one; 40 cents cents to $1 in one; 85 1.25 to $1.50 in one; $1.25
per cord in two; 45 to cents in three ; 90 cents to $1.75 in two.
55 cents per cord in one. to $1 in one ; $1 in one.

Vermont $1 to $1.50 per day in one.

.

$1.25 per day in one $1.25 per day in one.
^Vest Vir;:!;inia ...

Wisconsin
50 cents per cord in one
$1.25 per day in one ; $1.50 $1.25 per day in two ; $2.50 $1.40 per day in one

;
$1.50

in one ; 75 cents per cord in one. in one.
in one.

•

YI.—STATISTICS OF FOEEST FRODUOTS USED AS TANNING MATERIALS.

(a.) General statement.

With the view of obtaining facts and estimates with regard to the
amount of bark used for tanning purposes in the country, its prices,

and the probable duration of its supply, a circular was issued from the
Department of Agriculture about the middle of July, 1881, to the prin-

cipal tanneries in the United States, making a series of inquiries upon
specific points in regard to these subjects.

Eeturns were received from 780 of these establishments, and the
principal facts that they embrace are shown in the following tables. As
the Department had no authority to require answers to its inquiries, nor
any certain means of knowing the proper address of all of these estab-

lishments, these results are presented, not as claiming to be complete
for the whole country, but as showing the individual experience of a
large number of these establishments, and the opinions and sugges-
tions of their owners or managers, ujjon the subject to which they re-

late. After giving a statement of each separate return, we shall present
such generalizations as the subject appears to allow.

The intimate relation that exists between the tanning interests of the
country and the general subject of forest conservation and of future

supplies, render this a most important branch of inquiry. With slight

exceptions our tanning materials have hitherto been supplied by the

barks of our native trees, chiefly by the hemlock and the black and red
oaks. It is necessary to destroy the trees in i)rocuring the bark ; and
in older countries, where proper attention is given to the subject, care

is taken to provide for a new growth for a future supply. ISTot only has
this been hitherto wholly neglected in this country, but the timber
itself, from which the bark has been peeled, has often been, and in some
regions is still, left to rot on the ground. The extent of former and
present waste from this practice, the probabilities of duration of present
supplies, the amount of consumption, and suggestions concerning the

future will be found in detail in the following pages. It has not been
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thought proper to give the names of taiiDers or of tanneries, but the
arrangement by States and counties will aftbrd with sufficient exactness
the means for locating the information and for comparing the results.

It will be seen that opinion very generally leads to the conclusion
that our native bark has in very many cases been nearly exhausted, and
that but few manufacturers can look hopefully forw^ard many years for

abundant supplies. Many are hoping for some discovery that will afford

a substitute for the tanning materials now in use, and a very few sug-

gest the only reasonable relief—from i^lanting groves of oak to furnish
bark for tanning purposes when grown to proper size. In a former re-

port^ we have given an account of the methods emi)loyed in other coun-
tries for the growth of oak in coppices for the sux)ply of bark for tanning
and of wood for fuel and charcoal. In regions iavorable for the growth
of the black and red oaks it would undoubtedly be a profitable invest-

ment to start plantations for this object, with a reasonable prospect of

remunerative returns. In twenty or twenty-five years the trees would
be large enough for peeling j and, if properly managed, the tract might
be cut off periodically at these intervals for an indefinite period of time.

1 Report on Forestry, 1877, p. 146.
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Tabular abstract of

(l.y ALABAMA.

5;i

Counties. Kinds of bark used.

Quantit] es used.
Yield

of bark per
acre.a

1880. 1881 (estunated).

1 Barbour
BuUock

Calhoun

Cherokee
.—do

....do

Eed oak 150 cords
30 to 40 cords . .

.

20 cords

130 cords
9 White, black, red, Spanish,

and water oak.
White, chestnut, andmount-

ain oak.
Black and chestnut oak

30 to 40 cords

B 3 cords

4
5 Chestnut, black, and red

oak.
Mountain or chestnut oak .

Mountain, black, and red
oak.

50 cords

100 cords

2 to 5 cords . .

.

4 to 15 cords ..

5 cords

10 cords
2 cords
A cord

6 150 cords
7 Cleburne

DeKalb
....do

8 Itoni 1 ton
q do 35 to 40 cords . .

.

10 Elmore ...

Greene .-

Jackson
....do

Eed, white, and water oak.

.

Black and red oak
30 cords 25 cords

11 100 cords 100 cords 2 cords
16 cords
5 cords

T>
13 Black and chestnut oak

Black and mountain oak . .

.

10 cords
14 Jefferson

Madison
Pickens
Randolph
Saint Clair....
Shelby

....do

100 cords ..

TS 12 cords
Ifi Black and white oak

Black oak
20 cords

17 70 cords 80 cords 5 cords
50 cords
3 to 10 cords .

.

5 cords

18 Black and chestnut oak
Chestnut, red, and black
oak.

do

20 cords
iq 20 cords^

'>fl

?1 Talladega

Tuscaloosa ...

Wilcox
....do

Chestnut, mount.a,iTi, and
black oak.

do

200 cords

20 cords

200 cords

90 20 cords
9S 35 cords
^4 Eed, black and Spanish oak. 25 cords 3 to 10 cords .

.

(2.) AEKANSAS.

Crawford
Pulaski .

.

Sebastian
Sevier ^^

Black and white oak
White oak
Oak
Black, red, and white oak.

25 cords.
50 cords.

40 cords.

300 to 400 cords
300 cords
40 cords

20 cords

1 to 5 cords .

5 cords

1 Specified as 2,000 pounds. * Specified as 2,500 pounds

(3.) CALTFOENIA.

1" Alameda
Humboldt
Kapa _..

San Diego
Santa Clara...
Santa Cruz
.-..do
San Francisco,

do

Oak... 1,000 cordsi....
100 cords
200 cords
100 cords
1,000 cords
20 cords ..

1,000 cords
100 cords
250 cords
100 cords

Ito 100 cords..
4 cords
6 cords

? do
^ Chestnut oak . . .

4 Live and chestnut oak
Chestnut oak>> 1 200 cords

6 do 175 cords . .

.

7 do
8 Ground, live, and black oak.

Oak
75 tons2
125 cords
1,200 cords
12 tons

100 tons
q 125 cords .

.

10 .--.do
Sonomata

do 1,200 cords 20 to 60 cords..
11 do

•

1 Specified as 2,390 pounds. ^ Specified as 2,000 pounds.

(4.) CONNECTICUT.

1 Litchfield
....do
Windham

do

Hemlock 250 tons'
1,000 tons!
15 tons

250 tons 12 tons
3to20tons.. ..1 do 1,000 tons

20 tons^ Oak and hemlock
. dG4 250 cords 300 cords 8 to 10 cords...

iSpecifled as 2,000 pounds.
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returns hij Siates.

(1.) ALABAMA.

20 $5
21 |4,

1880.

$6.50 per cord

-

$4 per cord

$4.50 per cord.

5.75 per cord.

$5 per cord.
do

per cord—
per cord...
per cord . .

.

per cord—
per cord
per cord—
per cord—
Xier cord
per cord
per cord
per cord
...do

.50 per cord.

.50 per cord .

$5 per cord

.

$5 per cord.
$4 per cord.

Price of bark.

1881.

$7.50 per cord
$4 per cord

$4.50 per cord.

$3.75 per cord. .

.

$4 to $5 per cord
$5 per cord

to $4 per cord
per cord
per cord
per cord
per cord
per cord
per cord
per cord
per cord
per cord
per cord
...do

$4.50 per cord

,

$5 per cord—
$4.50 per cord.
$4.50 per cord

.

Eange of prices since
1870.

$3 to $4 per cord

$4.50 per cord..-.

$3 to $3.75 per cord.

$4 to $5 per cord ...

do

$1 per cord
$3 to $6 per cord . .

.

$5 to $7 per cord ...

$4 per cord
$1.75 to $2 per cord

-

$] per cord . -

$3 per cord -.

$4.50 to $0 per cord.
$5 per cord —
$4 per cord
$3 to $5 per cord . .

.

$3.50 to $5 per cord.

$5 to $6 per cord ...

$4.50 to .$8 per cord.
$4 to $5 per cord . .

.

Estimated duration ot

bark supply.

Many years.

100 years.

Always.
15 to 20 years.

25 years.
100 years.

10 years.
4 to 5 years.
5 to 8 years.
10 years.
Always.
50 years.
Always.
200 years.
lO'years.
20 years.

Do.
5 years.

About gone.
100 years.

Many years.
Always.
100 years.

(2.) a:re:ansas.

$3 per cord
$4 per ton

$3.50 per cord

.

$3 per cord....
$4 per ton
$G.50 per cord
$3.50 per cord

10 years.

100 years.
20 years.

(3.) CALTFOEXIA,

to $25 per cord
per cord
per cord
per cord
per cord
50 per cord
to $14 per cord
per cord
per cord
per cord
per cord

.50 to $17 per cord.
per cord
per cord
per cord
per cord
per cord
to $14 per cord
dercord
per cord
50 per cordi
per cord

$12.50 to $25 per cord
$12 per cord
$12 to $10 per cord . .

.

$13 to $]G per cord
$10 to $14 per cord
$10 to $14 per cord. . .

.

$14 to $20 per cord..
$12 to $20 per cord.

.

$10 to $20 per cord.

.

15 to 20 years.
100 years.
6 years.

10 to 15 years.

5 to 10 years.
20 years.

30 years.
10 years.

'28,000 cords used in State in 1881.

(4.) CONNECTICUT.

$10 per ton..
$10 per ton .

.

$5 per ton. .

.

$5.50 per ton

$10 per ton
$8 per ton
$5 to $6. 50 per ton
$6 per cord.,

$8 to $12 per ton
$8 to $12 per ton
.$5 to $8 per ton
$5. 25 to $6 per cord

10 years.

25 to 30 years.
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Tabular abstract of

(5.) GEOEGIA.

Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.
,^5

g
S 1880. 1881 (estimated).

1 Chattooga

... do

Mountain, red, and black
oak.

Black and chestnut oak
Eock, mountain, black, and
white oak.

50 cords ... 65 to 70 cords 6 to 16 cords ..

3 cords
2 to 5 cords . .

.

2 50 cords
3 Crawford

Floyd

80 cords 80 cords

400 cords4 200 cords
60 to 70 cords

200 cords
60 cords .

5 Green

Hall

Eed, white, black, and
Spanish oak.

do

4 cords

5 cords ....

4 to 5 cords . .

.

6 400 cords
70 cords7 Harris

Henry
Lincoln

Lumpkin
Monroe
Newton
Pickens

Spaulding

Troup
Uijton

Wilkes

Black, red, and mountain
oak.

Black, red, and Spanish oak.
Black, red, yellow, and
Spanish oak.

Black and mountain
Eed and black oak

8 50 cords
q 20 cords 8 to 10 cords .

.

10 400 cords
100 cords .

.

400 cords
11 About gone...
T^ Eed, yellow, and black oak.

Chestnut, red, and black
oak.

Eed, black, Spanish, and
white oak.

Chestnut and black oak
Black, white, and Spanish

oak.

IS 5 cords

3 cords

About gone...

14

15
16

200 cords

200 cords
75 cords....

200 cords

200 cords
75 cords

17 100 cords 100 cords 8 to 10 cords .

.

(6.) IDAHO.

1 Lake Eed pine. 30 cords. 50 cords

.

(7) ILLINOIS.

Grundy

.

Lake . .

.

Will....
....do..

Hemlock
do ..

do ..

do ..

700 cords . .

1,300 cords.
900 cords . .

90 cords 1 .

.

800 cords . .

2,000 cords.

90 cords

.

1 Specified as 2,200 pounds.

rtroiANA.

1 Bartholomew

.

Boone
Clark

Chestnut oak ...... . .. 2,000 cords
100 cords
200 cords
100 cords
1,000 cords
30 cords

2,000 cords
75 to 100 cords..
225 cords

1§ to 2 cords...
40 to 50 cords..o Oak

3 Chestnut oak
/| Decatur

Floyd
"White oak 100 cords

"i 1,000 cords
fi Henry

Huntington...
Jackson
Jav

"White oak and extract
"W^hito oak ...

30 cords
40 cords 1 to 10 cords ..

10 to 50 cords .8 150 cords
100 cords

200 cords
q Hemlock and white oak

Chestnut oak . ...........10 Jeiferson
do

900 cords 900 cords
11 do
T> Johnson

Eipley
Madison

Noble
Perrv

Chestnut, white, and black
oak.

White oakP 20 cords. 15 cords
11 Hemlock, chestnut, and

white oak.
Black and white oak
Chestnut oak

100 cords

75 cords

100 cords

I'l 50 to 75 cords
16 10 cords 10 cords 50 to 20 cords..

5 cords17 do
18 do Black and chestnut oak
10 Shelby

Yanderburg .

.

Chestnut and chestnut ex-
tract.

Chestnut oak ...•>n 300 tons' 300 tons

Specified as 2,000 pounds.
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returns by Slates.

(5.) GEOEG-IA.

Price of bark.

1880. 1881.
Hange of prices since

1870.

Estimated duration of
bark supply.

$2.50 to $4 per cord

$4 per cord.
$5 13er cord.

$5 per cord

.

$5 per cord.

$3.75 per cord
$6 per cord

$5 per cord.
$5 per cord.

$2 to $2.50 per cord ...

$5 per cord
$6 per cord
$3.25 per cord

$5 per cord—
$6.50 per cord
$5 per cord—

per cord
50 to $6 per cord

per cord

—

,50 per cord

to $4 per cord .

25 per cord

.

per cord

per cord,
per cord

.

$5 per cord.

to $2.50 per cord ...

per cord
per cord
28 per cord

per cord

50 per cord

per cord
,50 to $7.50 per cord

25 to $4.25 per cord
to $7 pet cord

to $6.50 per cord

—

per cord

to $2.50 per cord
to $7 per cord
to $7 per cord
to $3.50 per cord

to $7 per cord . .

.

to $6.50 per cord.

$5 per cord. $5 to $7 per cord

100 to 200 years.

50 years.
15 to 20 years.

10 to 12 years.
3 to 4 years.

25 years.

25 years.

Always.
Exhausted.
About exhausted.
Always.

Do.

10 years.
25 to 50 years.

15 to 20 years.

(6.) IDAHO.

1 $10 per cord. $8 per cord. to $15 per cord . Indefinitely.

(7.) ILLINOIS.

$10 per cord..
$7 per cord .

.

$8.75 per cord
$9.50 per cord

$11 per cord ...

$9.50 per cord..
$9.50 per cord.

.

$10.50 per cord.

$8.75 to $11 per cord .

.

$6 to $9.50 per cord
$7.75 to $9.50 iJCf cord.

(8.) INDIANA.

$10 per cord...
$5 per cord
$8i>cr cord
$5.50 per cord.
$13 per cord...
$4 per cord
$4 per cord
$9 per cord
$7.75 per cord.
$16 per cord...
$19 per cord...

$4 per cord .

.

$10 per cord.

$5 per cord..
$4 per cord..
$6 per cord-.
10 per cord..
12 per cord..

10 per cord..

$12 per cord
$5 per cord
$7 per cord
$5.50 per cord..

$4.50 per cord
$4 per cord
$10.50 per cord
.$11 per cord
$15 to $20 per cord
$19 per cord

$4 per cord .

.

$12 per cord.

$5 per cord..
$4 per cord..
$6 per cord .

.

.$10 per cord.
$13 per cord.

$10 per ton..

$8 to $12 per cord...
$2.50 to $5 per cord.
6 to $8 per cord
$5 to 5.50 per cord..
$9 to $13 per cord . .

.

$4 to $5 per cord
$8 to $10.50 per cord..

13. 25 to $22.50 per cord

$3 to $5 per cord .

.

.$8 to $12 per cord.

$4 per cord
.$5 to $7 per cord..
$10 per cord
$8 to $13 per cord.

$7 to $10 per ton..

5 years.
5 ito 10 years.
8 to 10 years.
10 years.

5 to 10 years.
25 years.
AlTgone.

Do.
Do.

About gone.

10 years.
10 years.

1 to 2 years
100 years.
25 to 30 years.

25 years.
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Tabular abstract of

(8.) INDIANA.

u
Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.1
1?

1880. 1881 (estimated).

'>^ "Wabash ..

"Warren
Washington .

.

Wayne
,

Wells

White oak 100 cords 100 cords
99 3 to 5 cords

3 tons'>3 350 tons
'>\ do 1,000 cords 1 200 cords
9'S White oak

(9.) KENTUCKY.

Adair
Barren...
Kenton .

.

Lewis - -

.

Lincoln .

.

.--.do
Madison .

Marshall

.

Monroe .

.

Montgomery.
Wayne

Chestnut oak and ash
Black oak
Chestnut oak

do
do

Chestnut and black oak
Chestnut oak
Black oak
Black, white, and chestnut
oak.

Chestnut oak
do

65 cords .

200 cords

.

800 cords^

20 cords..
190 cords

.

175 cords.
35 cords .

50 cords .

.

200 cords.

90 cords ! 1 cord
200 cords...
1,000 cords
35 cords
20 cords
100 cords...
500 cords . .

50 cords
40 cords

175 cords

.

5 cords.

10 cords.
5 cords .

.

2 cords..
2 cords..

50 cords.

2=5(j cord .

.

5 cords..

•Specified as 160 feet.

(10.) MAINE.

1 Aroostook
. do

Hemlock ........ 5,000 cords
None.
800 cords
150 cords
2,500 cords
»500 cords
200 cords
1,000 cords
900 cords
2,500 cords
500 cords
100 cords
10 cords
10 to 15 cords...

5,000 cords
20 cords

3cords
2cordso do

s Cumberland .

.

do
do

i\ do 150 cords
'S do do 2 500 cords
R Eranklin do
7 do do 200 cords
8 Hancock do 1 500 cords
q ...do do 7C0 cords

2,600 cords
600 cords

5 to 15 cords.

.

5 cords
6 cords
2 cords

10 ....do do
11 Kennebec . . do
^'> . do ......do
IS do
1-1 do do 15 to 20 cords
15 Oxford do
16 do do 2 cords

1 cord ....17 Penobscot ... do 2,000 cords
3,100 cords
9,000 cords
None.
7,200 C07-ds

1,700 cords
aSOO cords
200 cords
150 cords

2,000 cords
3 8001R ... do do 2-5 cords

\\ cords
IGcords
IJ cords
3 cords.

10 do do ... 12,000 cords
None.
7,200 cords
1,500 cords
300 cords

*>0 do do
''I ...do do
99 Somerset do . .

9^ do do
9^ do do
•'^ Waldo . - . . do .. . 150 cords
^(S . do do
97 Washington . -

do
do 6,000 cords

10,000 cords
9,000 cords
100 cords
M50 cords
75 to 100 cords..

8,000 cords
15,000 cords
12,000 cords
100 cords

1| cords..
1 cord
IJ cords

•>8 do
9q do do
SO York do
SI do . .. . ...do 450 cords
3'> ..do do 100 cords

'Specified as 2,000 pounds. ''Specified as 2,500 pounds.
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returns ly States—Continued.

75

INDIANA.

18S0.

Price of bark.

1881.
Eange of prices since

1870.

Estimated duration cf
bark supply.

$4.50 per cord
$4 per cord

—

$6 per ton....

$10 per cord..

$5 per cord...

$4.50 -per cord.
$5 per cord
$7 per ton
.$15 per cord...
$5 per cord

$4 to$opor cord
$6 to $7 per ton
$10 to $15 per cord
$4.75 to $5 per cord

5 to 6 years.

10 yeai's.

10 years.

(9.) KENTUCKY.

$5 per cord..
$4 per cord..
$18 per cord
$10 per cord.
$8 per cord .

.

$10 per cord.
$6 per cord.
$2.25 per cord
$3 per cord

$6 per cord
$3.50 per cord

$5.50 per cord
$4 per cord
$15 per cord...
$10 per cord .

.

$8 per cord
$10 per cord...
$6 per cord
$2.50 per cord.
$3 per cord—

per cord.

$4 per cord
$10 to $18 per cord..
$7 to $12 per cord ..

.$8 per cord
$7 to $10 per cord .

.

$6 per cord
$2.25 to $3 per cord.
$3 to $5 per cord ...

$5 to $7 per cord . .

.

$3.50 to $5 per cord.

15 years.
23 to 30 years.
10 to 20 years.

5 years.
5 years.
5 years.
10 years.
lOO' years.

10 years.
50 years.

(10.) MAINE.

$4 per cord
$3.50 per cord.
$7 per cord
$9 per cord
$10 per cord...
$6 per cord
$6 per cord
$7.50 per cord.
$6 per cord
$5.50 per cord.
$6 per cord
$5 per cord

$5 per cord
$6 per cord
$6 per cord—
$5.50 per cord

.

$5 per cord

$6 per cord
$5 per cord
$5 per cord.-..
$5.50 per cord .

$6.50 per cord .

$6 per cord
$5.37^ per cord
$4.50 per cord .

$6 per cord
$6 per cord
$10 per cord...
$6 per cord

per cord
per cord
per cord
50 per coid

$6
to $7 per cord .

per cord
per cord
per cord
per cord......

,

per cord
per cord

per cord

.

per cord,
per cord,
per cord.

$4 per cord
$3.50 to $4 per cord.
$6 to $8 per cord . .

.

$7 to $11 per cord .

.

$5 to $7.50 per cord.
$5 to $8 per cord...

$6 to $7 per cord . .

.

$5. 50 to $6 per cord.
$5 to $7 per cord ...

$5 to $8 per cord . .

.

$7 per cord $5

$6
$
$

$4 to $6

per cord
per cord
per cord
.50 per cord
75 per cord
per cord
50 per cord
50 to $6 per cord...
50 per cord
per cord
I per cord
per cord

to $7 per cord ...

to $6 per cord ...

to $6 per cord ...

to $6.50 per cord.
..50 to $5 per cord,
to $6 per cord...
to $6 per cord ...

to .$7 per cord...
to $7 per cord ...

to $7 per cord ...

to $8 per cord ...

.50 to $8 per cord.
to $5.50 per cord.
')0 to $6 per cord.

$0 to $7 per cord .

,

$4 to $6 per cord 20 years.

20 years.
50 years.
10 years.

25 years.

25 years.
5 years.
15 years.
Always.

20 years.
10 years.
10 years.
20 years.
25 years.
10 to 15 years.
3 years.

Many years.
15 to 20 years.
Grows as fast as used.
30 years.
10 to 15 years.
40 years.
All gone.
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Tabular ahstract of

(11.) MARYLAND.

u
Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.
-2
S

1880. 1881 (estimated).

1 Alleghany
Baltimore
CarroU
...do

Eockoak 3, 600 tons
100 tons*
300 tons^
250 tons'*

270 tons'"

300 tons

3, 600 tons 4 to 30 tons...

3 Chestnut and black oak...
do

350 tons 10 tons
8 to 10 tons...4 300 tons

5 ...do Chestnut and Spanish oak.

.

350 tons
fi Frederick

. . do
500 tons 4 to 5 tons

8 to 20 tons7 Black and rock oak 100 tons
8

* Specified as 2,240 pounds.
'' Specified as 2,000 pounds.

(12.) MASSACHUSETTS.

1 Berkshire ....

do
Hemlock 600 tons*

100 tons*
1,450 cords
240 cords
4,000 cords
1,200 cords
2,200 cords
1,241 cords
1,000 cords
2,000 cords
18 cords perweek

600 tons 10 tons
10 tons2 do 100 tons

3 Bristol do 100 cords
4 J^ssex do 50 cords

do do
6 ....do do 1,000 cords

do do . 2 200 cords
8 do do 1 850 cords
q ....do do
10 do do 2 000 cords
n do do 18 cords perweek

600 cordsiM do do
13 do do None 1 500 cords
14 do Sumac 50 tons 50 tons .. .-

15 do 1,200 cords
10 tons* .

650 tons*
^(^ Hampden

do
10 tons 8 to 10 tons . .

.

17 Hemlock . .... 650 tons . .

.

18 Hampshire . .

.

Middlesex
do

19 3,500 cords'*

1,500 cords
3,000 cords

3,500 cords......
^,0 . . do 1 500 cords
•^l do do
?">, ....do do 3,000 cords
'>^ Norfolk .. . . . ..do 750 cords

800 cords
3,500 cords
900 cords

750 cords
94 Suffolk do 800 cords

3,500 cords
8 cords

'>?> do
'>(\ do 1,000 cords 3 to 20 cords .

.

Specified as 2,000 pounds.
' Specified as 2,240 pounds.

(13.) MICHIGAN.

1 Allegan
.---do
Berrien

100 cords
3,500 cords
180 cords

150 cords
100 cords

? do 3, 500 cords
130 cords

2 to 5 cords
s do
4 Branch

Kalkaska

White and yellow oak and

•^ Hemlock .... 150 cords 10 to 40 cords.,
40 to 80 cords..
None here

do

6 do..-.
7 do 80 cords, 100 cords

60 cords . - .

.

8 Monroe
Newaygo
Ottawa.

Hemlock and oak 60 cords
q Hemlock 3, 500 cords

400 cords
150 cords
700 cords
540 cords
120 cords'*
800 cords

4,000 cords
500 cords

5 cords
10 cords10 do

11 St. Joseph
VanBuren
"Wayno

Yellow and white oak
Hemlock ...^'> 800 cords

540 cords
3 cords

1? Hemlock and oak
14
15 do Hemlock and sumac

Hemlock16 do 150 cords 150 cords

Specified ;

Specified

:

1,700 pounds.
2,000 pounds.



STATISTICS OF TANNING MATERIALS. 77

returns ly States.

(11.) MARYLAND.

V'

Price of bark.

Estimated dnration of
bark supply.,2

s
1880. 1881.

Eange of prices since
1870.

1 $6 to $8.50 per ton
$13.50 to $20 per ton...
$5 and $9 per ton
$0 and $9 per ton
$5.75 to $9 per ton
$7.50 to $12 per ton
$7 to $9 per ton

10 years.
o $14 per ton . . $16 per ton

$5 and $9 per ton
.$7 and $9 per ton
$9 per ton
$9.50 to $10 per ton

3
4
5
6
7

$5 and $7 per ton
$5 and $7 per ton
$7 per ton >...

$9.50 to $10 per ton

25 years.
15 to 20 years.

50 years.
5 years.g $6 per ton $G.50 per ton

(12.) MASSACHUSETTS.

$8 per ton
$8 per ton
$11.50 per cord.
$10 per cord ...

$11 per cord . .

.

$10.50 per cord.
$11 per cord ...

$10.25 per cord.
$11 per cord . .

.

$12 per cord . .

.

$11.50 per cord.
$12 per cord ...

$45 per cord
$11 per cord
$8 to $10 per ton ...

$8 per ton
$4.50 per cord
$11.50 per cord
$11 per cord
$11 per cord
$10 per cord
$12.50 per cord
$5.25 per cord
$10 to $11 per cord .

$9.25 per cord

$7.50 per ton
$8 per ton
$13.50 per cord..
.$11.50 per cord..
$11 per cord
$11 per cord
$11 per cord
$11 per cord
.$11 per cord
$11.50 per cord.

.

.$11. .50 per cord..
$11.50 per cord..
$11 per cord
$45 per cord
$11 per cord
$8 to $10 per ton
$8 per ton
$4.50 per cord. .

.

$12.50 per cord.

.

.$11.50 per cord..

$11 per cord ...

$12.50 per cord.
$6 per cord
$12..50 per cord.
$9 per cord . . . .

$7 to $10 per ton
$G to $10 per ton

$9 to $10.50 per cord

$8.75 to $14 per cord
$8 to $11 per cord . .

.

$5 to $10 per ton
$7 to $8 per ton
$4.50 to $6 per cord
$10 to $12 per cord
$8 to $12.50 per cord ..

$8.50 to $14 per cord .

.

$12.50 per cord
$4 to$G per cord

$9 to $11 per cord.

20 years.
5 years.

Always.
Few years.
Always.

15 years.

10 years.

(13.) MICHIGAN.
(Table continued).

$6 per cord
$7 per cord
$6 per cord...

$8 per cord
$2.25 per cord
$4. 50 per cord
$7 per cord
$6 per cord
$4 per cord
$4.50 per cord
$4 per cord
$.5.50 per cord
$7 per cord
$6. 50 per cord
$6 per cord
$7 to 7. 50 per cord

$6 per cord.
$8 per cord

.

$7 per cord.

50 per cord
25 pel' cord
per cord
50 per cord
50 per cord
per cord
25 per cord
50 per cord
50 per cord
per cord
per cord
25 per cord
to $7. 50 per cord . .

.

$1.50 to$G per cord.
.$5 to $8 per cord
$4 to $7 per cord

$8 to $8. 50 per cord .

.

to $5 per cord
50 to $7. 50 per cord

50 to $5 per cord .

.

to $.5. 25 per cord...
to $4. 50 per cord
to $C. 50 per cord
50 to $7 per cord
50 to $7 per cord
50 to $8. 75 per cord

.

5 years
About ffono.

20 years.
Always.
4 years.

10 years.
10 years.
10 years.
10 "years.

10 years.
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Tabular abstract of

(13) MISSISSIPPI.

^
Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.
^

^
1880. 1881 (estimated).

1 Clark Eed oak 250 cords
100 cords

250 cords
9 do
3 Kemper

Lauderdale . .

.

Monroe
Oktibbeha....
Pike

Black, red,white, and Span-
ish oak.

Black, red, and white oak..4 75 cords 2 to 8 cords
8 cords
2* cords

5 200 cords
18 cords

200 cords
6 Red and white oak
7 Eed oak 300 cords

(14) MISSOURI.

1 Cooper
Girardeau
Newton. ......

Saint Louis . .

.

....do
do

Chestnut oak 55 cords G5 cords
•> Black and white oak

White, black, red, and
Spanish oak.

4 cords
3

4 12 tons' 12 tons
Chestnut and hemlock .

Chestnut oak
190 tons 125 tons

fi 1,000 cords
1,000 cords

1 000 cords* .

....do... ......do 1,200 cords

' Specified as 2,240 pounds.

(15) NEW HAMPSHIRE.

1 Carroll
do

Hemlock 40 cords 40 to 50 cords
9 ...do 1,200 tons' 1,200 tons 25 cords
^ ..do do
4 Cheshire do . 200 cords
^ Coos .do 20 cords .

.

20 cords
fi Grafton do 400 cords

3^0 cords
1,000 cords
150 cords
250 cords
75 cords

7 do do 350 cords
^ do . do 800 cords
q ...do do 150 cords

10 Hillsboro do 250 cords
n do do .... 10 cords . ...
T> ... do 2, 500 cords

250 cords
1,500 cords

2, 500 cords
275 cords
1,500 cords

4 cords
3 to 5 cords . .

.

13 do do
14 Stafibrd do

1 Specified a

(16) NE^

is 2,240 pounds.

W JERSEY.

1 Cumberland .

.

Essex
Red, black, and white oak.

.

Oak and hemlock
250 cords
1,250 tons'
936 tons

o 1 500 tons . ...

9 ..-.do
Gloucester ....

Hunterdon
Salem ... .

.

do .. 936 tons None here
4 Oak 125 tons' 90 to 100 tons
^ 5 cords

6 cords..6 Red and black oak 130 cords
100 cords'
100 cords
2,000 tons
125 tons

150 cords
100 cords7 Sussex

do
Oak and hemlock

8 Oak 150 cords
2,500 tons

8 cords
8 tonsq Warren

...do
Oak and hemlock

10 Oak 5 to 10 tons
11 .-..do .. Rock, red, and black oak . .

.

100 cords 100 cords

Specified as 2,000 pounds.
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returns hy States,

(13) MISSISSIPPI.

$4 to $5 per cord
$6.50 per cord...

$5 per cord.

$4.50 per cord...
$4 per cord
$2. .50 per cord...
$5 per cord

Price of bark.

$4 to $5 per cord
$7.50 per cord...
$5 per cord

$4 per cord
$2.50 per cord.
$5 per cord

Range of prices since
1870.

$4 to $5 per cord

$5 per cord

$4 to $4.50 per cord...
$3.50 to $6 per cord...

Estimated duration of
bark supply.

10 to 15 years.

1 year.

20 to 40 years.
10 years.

(14) MISSOUEL

$14.50 per cord.
$4 per cord

$10 per ton
$10 to $12 per cord .

$10 per cord ,...

$14.75 per cord.
$4 per cord

$10 and $12.50 per ton
$12.75 per cord.
$12 per cord

$4 per cord. 20 years.
Always.

None here.

10 years.

2 Specified as 2,000 pounds.

(15) K"EW HAMPSHHIE.

1

2
$6. 50 per cord
$10 per ton

$6. 50 per cord
$10 per ton

$5 to $6. 50 per cord . .

.

$8 to $10 per ton
Many years.

^

4 $10 per coi'd

5 $3 to $6 per cord
$6 to $9 per cord
$6 to $7. 50 per cord . .

.

$6 to .$9 per cord
$5 to $7 per cord
$5 to $8 per cord
$7 to $8 per cord
.$7 to $12 per cord
$7 to $10 per cord
$7 to $9 per cord

6 $7 per cord $7 per cord ... . 100 years
7 $6. 50 per cord

$7 50 per cord
5 to 10 years.

8 $7 50 pel" cord
9 $7 per cord

$8 per cord
15 years.
20 years.
50 years.
Pew years.
10 to 20 years.
About gone.

10 $8 per cord
11
12 $8 50 per cord $9 per cord .

13 $7 to $8 per cord
$8 to $9 per cord14 $8 to $9 per cord

(16) NEW JERSEY.

$6 and .$10 per cord. .

.

$10 and $14 per ton
$12 and $14 per ton. .

.

$7.50 and $13.50 per ton
$8 per cord
$10 per cord
$6.50 per cord
$6.50 per cord
$7 per ton
$7 per ton
$6 per cord

$6 and $10 per cord
$10 and $14 per ton
$12 and .$14 per ton
$7.50 and 13.50 per ton.
$8 per cord
$10 per cord
$6.75 per cord
$7.50 per cord
$7 per ton
$8 per ton
$7 to $8 per cord

$12 and $14 per ton.

to $8 per cord ...

to $10 per cord .

,

to $7 per cord ...

$6 to $9 per ton . .

.

$6 to $10 per ton ..

$6 to $12 per cord

.

5 years.
25 years.
10 years.
15 to 20 years.
20 years.
10 years.
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Tabular abstract of

(17) NEW yoee:.

^
Counties. Kinds of bark used.

Quantities used.
Yield

of bark per
acre.

1880. 1881 (estimated).

1 Albany 200tonsi
8,000 tons
250 cords
75 cords

200 tons 10 cords
10 tons
10 cords

2 do 7, 000 tons
100 cords
150 cords

3 .. do do
4 do .. .do
5 ....do do 12, 000 cords .... 12, 000 tons' ....
6 ....do
7 do .. . do 2,111 tonsi

530tonsi
2, 111 tons
500 tons

8 to 10 tons
10 tons8 ....do Hemlock and oak

q ....do
10 do .do 4,800 tonsi

3,500 tons!
3, 500 tonsi

5,000 tons.
3, 500 tons
3, 500 tons
300 to 400 cords

10 tons
1 toSOtons....
5 to 20 tons

n ....do do
1^ ....do do
13 Cattaraugus .

.

do
do .

14 ... do
15 ....do do 3,500cordsi

6, 300 cords
2, 500 cordsi

3, 500 cords
6, 000 cords
3, 000 cords

8 to 10 cords...
18 to 20 cords..
25 cords

16
17

....do
do

...do
do

18 do
19 do ....do
'>0 Chautauqua. .

.

do
do

'>! do , 1,600 cords
25 cords..-:
1,920 tonsi......

2,200tonsi
600 tons'
1,800 tons!
2,000 tonsi
400 tons' .

2, 000 cords
30 cords
1,920 tons

2,200 tons
600 tons

20 cords
50 cords.
12 tons

8 tons

'>?. ....do
Chemung

....do

....do
23

?4

Hemlock, white, and rock
oak.

'?5 ....do Hemlock 5 to 12 tons . .

.

^6 ...do .. 1 800 tons
?7 do 2, 000 tons 8 to 10 tons
28 Chenango do
9q do do 250 cords

1,200 cords
40 cords

300 cords
30 Clinton do 1,500 cords

30 cords
1 to 2 cords

31 do do
?'>, do .do 150 cords

1,500 cords......

600 cords

150 cords
S3 do do 1,200 cords

600 cords

Less than 5
cords

34 do ...do ...
35 Cortland

do
do

36 do 2.800 cords
250 cords
150 tons'
2,500 tons'
2,200 tons'
8,000 cords
100 cords

4,000 cords
250 cords

6 cords
37 do do
38 do 150 tons
39 ... do do 2,500 tons

2,200 tons
3,000 cords

40 ....do do 10 to 20 tons...
10 cords41 ..do do

A'> ...do do
43 ....do do 1,500 cords

3,000 tons'
25 cords ^

225 tons '

200 cords
800 tons'
100 tons 1

50 cords

1,500 cords
3,000 tons
25 to 50 cords . .

.

225 tons

75 cords
15 tons
50 cords

44 do do
45 Delaware

Duche.ss
Erie

Hemlock
46 Itock and red oak
47 Hemlock 200 cords
48 do do 800 tons
49 do Hemlock and oak 100 tons
50 ...do Hemlock . . .... 75 cords
'>1 do do 1,800 cords

1,400 cords'
6,000-7,000 cords.
6,000 cords
3,000 cords
1 ton

2,000 cords
5? do do 1,500 cords

7 000 to 8,000 c'ds.

2 to 20 cords...
53 . do do
54 do do 6,000 cords

4,000 cords
1 ton

10 cords
30 cords55 ....do Extract of hemlock

Hemlock . .......56 do
57 do do 2,000 cords'

50 cords'^

3,000 cords
600 cords
150 cords

2,000 cords
GO cords ....

10 to 12 cords..
58 Essex do
59 Eranklin .do .. . 3,000 cords

600 cords
150 cords ... .

-

2 cords
60 do do 3 to 5 cords . .

.

61 do do
62 do do 800 cords

3,000 cords
2 500

800 cords
3,000 cords
2,500 cords
3,000 tons
5,000 cords
200 cords

15 cords
H to 2 cords..
8 to 4 cords . .

.

3 tons

fl^ do do
64 Fulton do
65 Hamilton do 3,000 tons'

1,000 cords
150 cords'
300 cords'

66 do do 3 cords
2 cords67 Herkimer

do68 do
69 do do 250 cords 250 cords

ISspecified as 2,000 pounds. 2 Specified as 2,240 pounds.
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returns by States.

(17) NEW YORK.

d)

Price of bark.

Estimated duration of
a

1880. 1881.
Eange of prices since

1870.

bark supply.

1 $5 per ton $5 per ton , $5 per cord 10 years.
5 years.
5 years.
10 years.
8 to 12 years
4 years.
4 to 6 years.
30 years.
Ten years

$5 per ton
$5. 50 per cold

$4 to $5 per ton
$4 to $5. 50 per cord? $5 50 per cord

4
f> $4. 50 per ton $5 p(^r ton .... $1- to $5 per ton

$4 to .$5 per ton
$5 to $6. 25 per ton
$5 to $6 per ton
$3. 50 to $.5. 50 per cord

.

$6 per t on
$5 to $6 per ton
$4. 50 to $5 per ton. ...

$3. 50 to $4 per cord .

$3. 50 to .$5 per cord . .

.

$4 to $4. 50 per cord ....

$4 to $5. 50 per cord . .

$4. 25 to $6 per cord
$5 to $0 per cord
$7 to .$8 per cord
$4. 40 to $5. 50 per cord.
$5 to $6 per cord.
$3. 50 to $5 . .

6
7

$4. 75 per cord
$5. 76 per ton

$5 per cold
$6. 25 per ton
$5. 25 per ton8

q $5 per cord $5. 50 per cord
10
n 3 year.s.

r^ $5 per ton
IS $4 per cord .... 20 years
14
15 $4. 25 per cord $4 50 per cord . .

.

15 years
Ifi $5. 50 per cord

$6 per cord
3 to 5 years.
15 years.17 $5 50 per cord

18 $5 per cord
$7 per cord
$4.40 per cord
$6 per cord

10 $7 per cord 10 to 15 years.

5 yeais.
2o to 30 years.
3 years.

5 years.
5 years.
20 years.
7 to 8 years.
10 years.

20
'>1

$.5. 50 per cord
$6 per coi'd

22 $4 per cord
$4.rj0 and $5.50 per ton.

$5 per ton

$5 per cord

•^4 $6 per ton $4 to $6 per ton
$5 to $6 per ton
$4.50 to $5.50 per ton.

.

$5 to $6.50 per ton
$3 to $6 per ton
$4 to $.5.50 per cord . .

.

$4 to $5.50 ])er cord ...

$5.50 to $6 per cord ...

$6.50 to $8 per cord ...

!f5 to $6.50 per cord . .

.

$5 to $6.25 per cord ...

$5 to $5.50 per cord ...

$5 to $7.25 per cord . .

.

$.5 pel' cord

?5 $5.25 per ton
$5.25 per ton
$5.50 per ton
$4 per ton

$6.25 per ton
26
27
28

$5.50 per ton.
$6.50 per ton.
$6 per ton —

30 $5.25 per cord $5 50 per cord 2 to 3 years.
8 to 10 years.
Many years.
3 to 5 years.

5 years.
10 years.
About gone.
25 years.
10 years.
5 years.
2 year.*i.

2 years.
5 years.
2 year.s.

3 to 4 years.

31 $5.50 per cord
$7 per cord
$0.50 per cord..

$6.25 per cord
$5 to $5. .50 per cord . .

.

$0.75 to $7.25 per cord.
$5 per cord

32
33

34
35
86
37

$7.50 per cord
$6 per cord

$6 per cord
.$5 per cord
.$6 to $6.25 per cord ...

$5 per cord
$5 per ton
$5 per ton
$5.50 per ton
$Oper cord
$5 per cord
$4 .50 per cord
$6 per ton .

.

38 $5 per ton
$") per ton
$5.75 per ton

$4 to $5 per ton
$5 pel' ton

40 $3.50 to $5.75 per ton..
$5 to $7 per coi d
$4 to $5 per cord . . .

.

$4 to $t. 50 per cord ...

$6 to $0.25 per ton
$3 to $4 per cord
$9 to $13 per ton
$4 to $6 per cord
$5 to $6 per ton
$4.50 to $7 per ton
$3 to $4.50 per cord ...

41
42
43
4t

$7 per cord
$5 per cord
$4.50 per cord
$0.25 per ton
$3 per cord
$10 per ton
$5 per cord . . .

4.1

46
47

$10 per ton
$4.50 per cord ...

Always.
20 years.
10 years
10 years.
20 years.
Ten years.
5 to 20 years.

48
40 $5.25 per ton

$3.50 per cord
$6.50 per cord

50 $4.50 per cord
51 $7 50 per cord
5-> $5 to $7 per ton

$5.50 to .$0.75 per cord.

$5 to $7 per cord
$4.50 to $7 per cord ...

53 $6 per cord $6.75 per cord
54
55 $6.50 per cord. $6.50 per cord 10 years.
56

57 $6 per cord $6 50 per cord $4 to $8 per cord
$4.50 to $5 per cord

10 years.
58
50

60 $4 to $6 per cord
$4 to $6 per cord
$4 to $6.25 per cord—
$4..50 to $6 per cord ...

$3.50 to $5 per cord
$3.50 to $4 per ton ..

Ten years.
61
69

$5 to $6 per cord $5 to $6 per cord
$6.25 per cord

10 J ears.
10 years.

63 $5.50 per cord
$3.75 per cord
$4 per ton
$4 per cord

15 to 20 years.
64
65

$4 to $4.25 per cord
$4 per t#n

8 years.
15 years.

66 $4 per cord 15 to 20 years.
10 yeiir'S.67 $7.50 per cord

$7 per cord
Average $5 per cord .

.

68 $0 per cord 5 to 10 years.

69 $4 to $4.50 per cord

H. Mis. 38—
$4. 50 to $5 per cord...

-6
10 to 15 years.
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Tabular abstract of
XEW YORK.

(Table continued.)

t^

Counties. Kinds of bark used.

Quantities used.
1

Yield
of bark per

acre.1 1880. 1881 (estimated).

70 .T«ffe,rson Hemlock and sumac

Hemlock

316 tons hemlock
and 3 tons su-
mac.

550 cords

600 tons 3 to 5 tons

25 to 30 cords..]
10 cords

j

71 do .......

72 ...do do 800 cords
250 cords'
300 cords'
8,000 tons'
3,600 tons'
350 tonsi
300 tons'
4,200 tons'
4,500 tons2
12,000 tons^
250 cords'
500 cords
300 cords
500 tonsi
400 cords
50 cords

800 cords . .

73 ....do do
74 do .- do 300 cords
75 ... do do 8,000 tons

3,600 tons
250 tons

4 tons
5 tons"76 do do

'77 do . do
'78 do

1

7^ ...do do 4,000 tons
5,000 tons
16,000 tons

500 to 600 cords .

300 cords

4 to 5 tons
3 to 5 tons80 do do

81 do ... do
8'> do do

10 to 15 cords..83 Madison do
84 do .do
85
86
•87

88
89
90

do 250 tons
400 cordsMontgomery.,

do
Hemlock

.do 50 cords
300 cords

50 cords
Monroe

do
Hemlock

do
3O0 cords'

200 tons'
6 cords per week.
15 cords2
5,000 cords2
5,000 cords'
750 cords2
900 cordss
50 cords^

2 500 cords
OrmifTrH Oak and hemlock 300 tons ! -

6 cords per week
15 cords
5,000 cords
5,000 cords
750 cords

i'i to 15 cords!-!

2^ cords
6 to 8 cords .

.

99 Oneida do
'93 do do
^94 .. do do
•95 do do
96 do .do 1 000 cords
97
98
99

100
101
102
103

Onondaga
... do

Hemlock, oak' and sumac.

.

do 20 to 30 cords
275 cords
250 tons'...

2,000 cords
3,800 cordss
20,000 to 22,000
cords.

5,000 cords^
100 cards'
350 cords'
300 cords
200tons'
45 to 50 cords

20 to 30 cords
275 cords

20 to 30 cords..
Orleans Hemlock

do 250 tons
... do do 500 cords

3,800 cords
22,000 cords

10 cords
8 cordsdo do

. .do do

104 do do 5,000 cords
100 cords

5 to 6 cords . .

.

105 Otsego ...... do
106 do 400 cords

300 cords
500 cords

50 cords
25 to 30 cords-.107 do do

108 do Hemlock and oak
Oak109 Kockland

Saint Law-
rence.

..-.do
do

110 Hemlock 100 cords

500 cords
400 tons

200 cords

500 cords

20 to 25 cords-

-

111 do
do112 400 tons . .

.

1

113 do do 50 cords 150 cords
300 tons

io to 25 cords -.|

10 to 15 tons. ..

10 cords
10 tons
8 to 12 tons-...
6 tons .

'

114 300 tons'
3,000 cords2115 Rtpiihen 3,000 cords

2,500 tons'
3, 800 tons
1,500 tons

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
\36

...do do
...do do 3,300 tons'

1,-500 tons'.. --.-do do
do do 45 cords

'

Sullivan
....do

3C0 tons 400 to 500 tons...
2, 500 cords
4, 000 cords
2,000 cords

2,500 cords
4,000 cords

8 cords
1

4 cords
30 cords
6 tons

do do
do do

^X Hemlock 6 ''ons' 6 tons
do 750 tons'

2, 545 tons'
12, 000 tons'

1,100 tons
2,750 tons
12. 000 tons

12 tons
...do..
Tonipkins

Hemlock and oak 10 tons
do 6 to 15 tons

1

Hemlock
...do
Ulster

do
do . . .

250 tons 250 tons 1

1, 500 tons'
2,000 cords
3,500 tons'

1,500 tons.

2,000 cords
3,.500tons
1 000 cords

5 cords
5 cords
10 tons

"Warren
do

Hemlock
do

do do
...do do 3,000 cords

2,750 cords'
2,200 cords'

2,700 cords
2,750 cords
2,200 cords

3 cords
1

2 to 3 cords . . .

1

do do
....do do

Specified as 2,000 pounds. 'Specified as 2,240 pounds. Specified as 2,200 pounds.
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retHT-nf by States.

NEW YORK.

(Table coutluiied.)

^

Price of bark.

E.stiniated duration
bark sup])ly.

of

i
5^

1880. 1881.
Eange of prices since

1870.

70 $4 per ton ... $5 per ton $3.50 to $5 per ton

$4 to $6 per cord
$6 per cord . . ...

Few years.

10 years.
20 years.
30 to 50 years.
10 years.
15 to 20 years.
5 to 10 years.
10 to 15 years.
20 years\
10 years.
15 years.
8 to 10 years.
50 years.
10 to 20 years.
5 to 10 years.
5 to 10 years.
20 years.
Nearly gone-
Few years.
8 to lb years.
40 years.
Kearly gone.
10 years.
5 years.
2 to 3 years.
8 to 10 yearsw

1 year.
Yery scarce.

1 5 to 20 years.
2 years.
1 year.
4 to 5 years.

10 years.
Many years.
20 years.
20 years.
20 years.

25 years,

25 years.
10 years.
25 years.
6 years.
6 years.
5 to 10 years.
2 to 4 years.
3 to 5 years.
5 years.
Exhausted.
6 years.
1 year.
Exhausted.
5 to 10 years.
10 years.
5 to 6 years.
About gone.
10 to 15 years.
15 to 20 years.
1 year.
6 to 7 years.
10 years.
About gone.
10 years.

Do.
5 years.

71 $6 per cord
$6 per cord
$4.50 per cord

72 $6 per cord . . . . . .

73 $4 to $4.50 per cord . .

.

$4.50 to $6 per cord ...74 $6 per cord
$5 to $5 10 per ton75 $5 to $5.10 per ton

76 $4 to $5 per ton
$3.50 to $5 per ton
$4 to $5 per ton
$3..50 to $4.25 per ton..
$3.50 to $5 per ton .. .

.$3 75 to $5 per ton

77 $4.50 per ton
78 .*4 50 rip.r ton $5 per ton ....
79 r $3.75 per ton
go 1 *4 .fSn Tifir tnn

$4.25 per ton

81
82
«3
84
85

$4 75 p'^r ton $5 per ton
$4.50 per cord .$4.50 per cord $4.50 per cord

$5.50 to $7 per cord
$4.50 to$0 per cord ...

$4.50 to $7 per ton
$4 50 to $6.50 per cord
$7 per cold
$5.50 to $7 per cord

$7.'50to"$13'per'ton!!!!

$7 to $7.50 per cord
$5 to $6.50 per cord
$5 to $5.75 per cord
$5 to $6 per cord
$5 to $6.50 per cord
$4 to $6 per cord
$5 to $9 per cord

$5.50 per cord $6 per cord ... .

.'fi5..50 Tip.r ton
56 1 ifi5 TK^r cnrfl .... ... $•5 p 'iT cord
87
88 $6 60 per cord $7 per cord
80 $6.50 per cord

$10 per ton90 $9.00 per ton
$7 to $7.50 per cord
$5.50 per cord
$5 per cord
$.5 per cord

<)I

92 $6 50 per cord
93
94 $5 per cord .

95
96
97

$5.50 per cord
$5 per cord
$5.50 per cord
$5 per cord...
$6.50 per cord
$5 per ton
$5 .50 per cord

$6.50 per cord
$5.50 per cord

98
99

100
$7 to $7.25 per cord...

-

$5.50 to $7.50 per cord.
$4 to $5..50 per ton ....

$5 to $6 per cord
$4.50 to $6 per cord ...

$6 to $7.25 per cord

$6 per cord

101 $6 per cord
102
103

104 $6 per cord $6 pel" cord
105 $4 per cord $5. 50 per coi'd $3 to $5 per cord

$4 to .$5 per cord
$3 to $4 per cord
$t to $6 per ton
$7.50 to $10.50 per cord.
$3 to $4 per cord

Average, $4.50 per cord
$3.50 to $5 per ton

106
107 $4 per cord $4 percoi"d ,.

108
109 $8.50 per cord ... $8.50 per cord
110

111

IT^ $4.50 per ton
$-3.75 per cord

$5 per ton
113 $4 per cord
114 $5 per ton

$4 to $5 per ton -115 $•5 pel" ton $5 per ton
116 $5.25 per ton

$5 to $5.50 per ton117
118

$5 to $5.50 per ton $4.50 to $5.50 per ton..

$5 to $6 per ton
$3 to $6 per cord
$5 to $7 per ton
$4 to $5 per cord
$4 to $5 per cord
$4.50 to $6 per cord
$4 to $6 per ton
$4 to $5. 75 per ton
$4 to $5.50 per ton
$4.50 to $0 per ton
$4..50 to$5perton
$4.25 pel" ton

119 $4 per cord $4 per cord
120
121

$6 to $7 per ton
$4 50 per cord

.$6 to $7 per ton
$4 50 per cord

1"^?

123 $.5 per cord . .

.

124
1'>5

$5 to $6 per ton
$5 per ton
$5.25 per ton
$5.39 per ton

$.5.50 to $6 per ton
$5. .50 per ton

126
197

$5,50 per ton
$6 per ton

128 $5 per ton
$4.25 per ton

$5 per ton
1?9 $4.25 per ton
130
131

$4.50 per ton
.$5 per cord

$4. .50 per ton
$5 50 per cord

$4.50 to $5 per ton
$4.50 to $5 per cord

IS"? $4.50 per ton $5 pel" ton
133 $5 per cord $5 to $0 per cord

$5 per cord
$4.50 to $6 per cord
$4.50 to $5 per cord
$5 to $6 per cord
$4 to $5.50 per cord

134 $4.75 per cord
1.35 $5 per cord $5 per cord
130 $5 per cord $5.50 per cord
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NEW TOEK.

(Table continued.)

Tabular abstract of

t^

Counties. Kinds of bark used.

Quantities used.
Yield

of bark per
acre.1 1880. 1881 (estimated).

n? "Washington .

.

do
Hemlock 250 cords

75 cords138 . ..do 75 cords
1?9 Wayne do 15 cords 15 cords
I'lO do do 100 cords

400cords2141 W vominfT do 400 cords 15 cords

^Specified as 2,200 pounds.

NORTH CAROLINA.

1 Alexander
do . .

.

Chestnut oak 75 cords 100 cords
30 cords
30 cords

8cords
6 cords
4 to 5 cords . .

.

2 cords

10 cords
10 cords

^ do 25 cords
3 ...do Black, red, Spanish, and

chestnut oak.
Black, red, Spanish, and
white oak.

Red and Spanish oak
Chestnut, black, red, and
Spanish oak.

30 cords

4 Anson

....do

25 cords

5 50 cords
6 Burke

....do

30 cords . ... 30 cords

7 50 cords
R Cleveland

Davidson

Forsyth
do

Black, white, and chestnut
oak.

Black, white, and Spanish
oak.

Black oak

25 cords

50 cords

25 cords

q 15to 20 cords..

10 200 cords 200 cords
11 White, black, and chestnut

oak.
Black, white, red, and Span-

ish oak.
Black and red oak

10 cords

8 to 12 cords .

.

1? IredeU

do

25 to 30 cords ...

45 cords . .

.

25 cords

IS 5 cords
14 do Black, red, and Spanish

oak.
Black, red, Spanish, and
white oak.

125 cords

75 cords

125 cords

75 cords

10 to 15 cords .

3 cords

15 cords

15 Lincoln

McDowell....
Meckenlen-
burgh.

. ..do

10 100 cords
125 cords17 Black and red oak 125 cords

400 cords'
6 cords

18 do 400 cords
6 cords .

4 to 10 cords .

.

10 Montgomery..

Randolph
do

White, red, and mountain
oak.

Black and mountain oak. .

.

Black oak
20
•Jl

250 cords
400 cords
200 cords

40 cords

250 cords
400 cords

5 to 6 cords . .

.

22 Rowan

Wake
do

Red, black, and Spanish
oak.

Black oak

200 cords

50 cords

15 to 25 cords .

5 cords
'>A Black, white, and Spanish

oak.
300 cords 300 cords

Specified as 2,000 pounds.

(19) OHIO.

1 Ashland
Ashtabula
. . do

40 cords
2 Hemlock 80 cords

300 cords
125 cords
200 cords
45 cords
200 cords

200 cords

1,200 tons*
100 cords

S ...do 300 cords
150 cords
250 cords

10 cords
5 to 10 cords...^ do do

5 Athens
Auglaize
Butler

Champaign . .

.

do

Chestnut oak
Q White oak 35 cords
7 300 cords

g Chestnut and white oak

Chestnut and black oak—
Chestnut oak

f) 1 200 tons
10 Clermont

do
125 cords
60 cords.

None here
10 cords
40 to 60 cords..

11 White, black and piu oak..
Chestnut and white oak . .

.

32 Columbiana... 20 cords 25 cords

'Specified as 2, 000 pounds.
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reiurns by States.

NEW YORK.

(Table continued.)

5s

Price of bark.

Estimated duration of
bark supply.

a 1880. 1881.
Range of prices since

1879.

137
138
139

$5 per cord
$7 per cord
$4.50 per cord
$6.25 per cord
$5 per cord

.$6 per cord

.$7 per cord
$4.75 per cord .."

$4 to $6 per cord
$7 to $10 per cord

40 to 50 yeara.
10 years.

140
141

.$6.25 per cord

.$6 per cord
$5 to $6 per cord
$4.50 to $6 per cord....

5 to 10 years.
6 to 10 years.

NORTH CAROLINA.

$2.25 per cord
$3 per cord
$2.75 per cord

$4.00 per cord

$5 per cord
$3 per cord

$3 per cord
$3 per cord

$4 per cord

$3.50 to $4 per cord .

.

.$4 per cord

$3 per cord

$3 per cord
$3 per cord

$3.50 per cord

$3 per cord
$4 per cord

$5 per cord
$2.50 per cord

$3 per cord
$3 per cord
$3.50 to $3.75 per cord

$3 per cord
$4 per cord

$2.25 per cord.
$,'5 per cord
$2.75 per cord.

$4 per cord

$2.25 per cord.
$3 per cord
$2.75 per cord

.

$5 per cord
$3 jier cord

$3 per cord

.

$3 per cord

.

$4 per cord

.

$4 per cord

.

$4 per cord

.

$3 per cord

.

$3 per cord
$3 per cord

$4 per cord.

$3 per cord

.

.$4 per cord.

$5 per cord
$2.00 per cord.

$3 per cord
.$3.50 per cord
$3.50 to $3.75 per cord

$3 per cord—
$4.50 per cord

$5 to $6 per cord
$3 per cord

$3 per cord

$2.50 to $4 per cord..-.

$3.50 to $4 j)er cord
$3.75 to $4 per cord

.$2.50 to $3.50 per cord .

$3 to $3.50 per cord...
$3 to $4 per cord

$3.50 to $4 per cord

$2.50 to $3 per cord
$4 to $5 per cord

$5 per cord
$2.25 to $2.60 per cord.

$2.50 to $3 per cord
$3 to $4 per cord
$3.50 to $4 per cord

$3 per cord
$3 to $4.50 per cord—

30 to 40 years.
20 years'.

Indefinitely.

5 years.

About gone.
50 to 75 years.

50 years.
Many years.

Do.

25 to 30 yeara.

Many years.
25 years.

5 years.

25 yeara.

40 to 50 years.
100 years.

10 years.
5 to 10 years.
60 to 75 years.

50 years.
5 years.

(19.) OHIO.

1 $5 per cord
---.do
.$6..50 per cord
$4.50 per cord
$6 per cord
$4 per cord

$5 per cord
$5.50 i>er cord

$5 per cord .... .. 10 years.
4 to 5 years.
2 years.

2 $4 to $5.50 j)er cord
$5 to $7 per cord
$4 to $5 per cord
$4.50 to $8 per cord
$4 to $G ])er cord
$11 to $15 per cord ....

$4 per cord ; white oak,
$12 per cord; chest-
nut, $6 per cord.

4

5

$5 per cord
$8 per cord
$6 per cord . . .....

10 to 15 years.
5 years
10 years.

7 $18i)er cord

14 white and $12 chest-
nut.

8 $4 white and $12 chest-
nut per cord.

10
11

12

$15 per cord
$5 per cord
$7 per cord

$17 per cord
$5 per cord
$8 per cord

$8..50 to .$17 per cord...
$4 to $5 per cord
$6 to $11 per cord

5 years.
40 to 59 years.
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Tabular abstract of
(19.) OHIO.

(Table continued.)

u
Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.
^

&
1880. 1881 (estimated).

n Columbiana. .

.

....do
do

Chestnut and white oak
and hemlock.

25 cords 25 cords

14 25 cords 30 to 50 cords..
3 cords15 White and black oak

Black and chestnut oak
Hemlock and oak

18 cords 18 cords
16 Coshocton

Cuyahoga
Darke
Defiance
...do

50 cords 50 cords
17 300 cords 500 cords None here

30 cords
300 cords
10 cords

18 White and black oak
White and black oak
White oak

200 cords
19
?0

200 cords 150 cords

21 Fairfield
....do
Franklin

do

Chestnut oak and hemlock
Chestnut and rock oak
Chestnut oak

500 cords
50 cords

600 cords
*>?

9S 1, 200 cords2
400 tons2
100 cords

2, 000 cords None here
15 to 18 tons .

.

24 do
25 Gallia .. . do
'>6 do 10 to 15 cords.
91 do

Hamilton
do

Black and chestnut oak
Chestnut oak

30 cords 30 to 40 cords . .

.

28 900 cords^
1,350 cords
600 cords
1, 500 cords3
1,638 cords

900 cords
1 .500 rorrlq

None here-
29 do
30 do do 400 cords
31 .do do
T> do do
3;{ Hancock

Hardin

Harrison
... do

White and burr oak and
beach.

White oak and hemlock . .

.

Chestnut oak

50 cords

S4

S5 35 cords 35 cords 3 to 10 cords .

.

36 Chestnut and black oak . .

.

37 ....do 2 cords
38 do White and black oak

Chestnut oak
40 cords 40 cords

39 Highland 150 cords 150 cords 75 cords
40 do
41 Huron

do
White oak 10 cords 10 cords

4*?! do 80 cords 80 cords 4 cords
43 Knox White and black oak and

hemlock.
Rock and chestnut, oak and
hemlock.

Chestnut, black, and white
oak.

70 nnrd«i 70 mrd<*

44 100 cords

35 cords

150 cords...
110 cords

75 cords

200 cords 20 cords

45 Licking

Lucas
Mahoning

do

46 200 cords 20 cords
47 White oak and hemlock. ..

White oak48 75 cords 25 cords
49 do (Jo 120 cords 132 cords
50 ....do do
51 Medina

Meiss
... do

5?
53 Cliestnut oak

White and black oak and
hemlock.

Chestnut oak

125 cords
150 cords

400 cordsi
350 to 400 cords.
70 cords

125 coi'ds
54 Mercer

Montgomery .

.

do
Morrow
Muskingum ..

Noble

150 cords

400 cords

J cord

55
56 do 400 to 450 cords.

60 coru s

All gone
T^jcord
30 cords
20 cords
100 cords

40 cords
None here
... do . .

.

57 White and chestnut oak...
Chestnut and black oak58 10 cords

59
60 Perry Black, white, and chestnut

oak.
White oak61 Portage

Pickaway
Preble

125 cords
600 to 700 cords.
125 cords

6? 600 cords 2

150 cords63 do
64 Ross do
65 ...do ... do 100 cords

900 cords
100 fnrd.i

66 ....do do
67 Seneca.,

Shelby
Stark ..

White oak and extract of
chestnut oak.

White oak

150 cords

10 cords68 3 cords ........
69 White and black oak

Hemlock and oak
125 cords
50 cords

125 cords
70 cords
110 cords

8 cords
None here70 Trumbull

Tuscararoas .

.

71 Chestnut oak 77 cords.

• Specified as IGO feet. 2 Specified as 2, 000 pounds.
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returns by States.

(19.) OHIO.

(Table continued.

)

Price of bark.

1880. 1881.

$8.50 per cord $10.50 per cord

$10 per cord
$4 per cord
$5.50 per cord
$6.50 per cord
$6 per cord
$5 per cord
$5 per cord
$7 to $10 per cord.
$8 to $10 per cord.
$8 per cord
$8 i»er ton .

$7 per cord
$6 per cord
$6 per cord
$17 per cord
$17 per cord

$11 per cord
$4 per cord
$5.50 per cord... .

$8 per cord
.$7 per cord
$5 yjer cord
$5.50 per cord
$7 to $12 per cord
$8 to $10 per cord
$10.50 per cord...
$10. 50 per ton
$9 per conl
$6 per cord
$G per cord
$15 per cold
$15 per cord
$15 per cord
$15 per cord

Eange of prices since
1870.

Estimated duratiou of
bark supply.

$C. 25 to $12 per cord...

$8 to $11 per cord.
$4 to $5 per cord .

$5.50 per cold... .

30 years.
50 years.
20 years.
5 years.
25 years

$4 to $5 per cord
$5 to $6 per cord 10 years.
$6 to $12 per cord

20 years.
. to $10.50 i)er ton

|

50 years.
.$7 to $10.50 per cord. . .

|

10 to 20 years.
$5 to $8 per cord 10 to 20 years.
$6 to $8 per cord 1 10 to 20 years.
$11 to $19 per cord I

$9 to $16 per cord ! 25 to 50 years.

$16 per cord
$13.80 per cord $15 per cord
$5 per cord $5 per cord

Oak $4.50, hemlock
$8 per cord.

$6 per cord
per cord.
per cord.

Oak $4.50, hemlock
$9.50 per cord.

$6 per cord
$6 per cord
"~ per cord

$15 to $20 per cord +

$12.60 to $15.50 cord...

I

$5 per cord Scarce.

$4 per cord
|
$4 per cord

.

$7 per cord.
.$7 per cord
$4 per cord
.$4.50 per cord.
$3.75 per cord.

$8.25 per cord.

$4.75 per cord.

$7 per cord
$3.50 per cord.

$5 per cord
$4 per cord
$4.50 per cord
$5 per cord, oak; $8 per

cord hemlock.
.$6 per cord
$7 per cord
$10 per cord, hemlock

;

$6 per cord oak.
$10 per cord
.$14.50 per cord
$5 per cord
$7.50 per cord
$6.50 per cord
$7 per cord

$4.50 per cord.
$7 per coTd
$14 per cord .

.

.$8 per cord
$6 per cord . .

$7.50 per cord.
.$4 per cord

per cord
$8.50 per cord.
$4 per cord
.$5 per cord
$6 per cord

$8.80 per cord.

$5.50 per cord.

$8 per cord
$4.25 per cord, oak;

$7.05 per cord, hem-
lock.

$5 per cord
do
do

$6percord,oak; $9 per
cord, hemlock.

$6 per cord
do

$10 per cord, hemlock;
$6 to $7 per cord, oak.

$10 per cord
do

$5 per cord
$8 per cord
$6.50 per cord
$8 per cord

About gonee

, 10 years.
$5.50 to $8 per cord i 10 years.

$5 to $8 per cord 10 years.
$4 per cord

|

20 years.
$7 to $9 per cord i 5 to 10 years.

$7 to $8.50 per cord ...\

$4 per cord" Indefinitely.

$4 to $5 i)er cord
j

5 years.
$5 to $6 per cord

$7 to $8.80 per cord.

$4.75 per cord

$6.50 to 8 per cord.

$4 to .$7 per cord.
$4 to $6 per cord .

$3 to 5 per cord .

.

$6 per cold .

.

$6 to $7 per cord
$4 to $7 per cord

$5 to $6.50 per cord-.
$7.50 to $10 per cord.
$6.50 to .$8 per cord..

$7 to $9 per cord

$4.50 to $6.50 per cord
$7 to $12 per cord

$5 to $10 per ton ...

$4.50 to $7 per cord.

$5 per cord
$4.50 per cord.
$6 per cord
$7 per cord

$4.50 per cord
$9 per cord
$15 per cord
$10 per ton
$7 per cord
$10 per cord

j

$6 to $10 per cord
$4. 75 per cord

j

$3. 50 to $5 per cord

$5 per cord
I
$5 to $6 per cord

$4. 50 per cord
[

$4. 50 to $5 per cord
$6 per cord ; $6 to $7 per cord
$7 per cord

|

$6 to $9percord

50 years.

10 years.
25 years.

5 years.
20"^ years.
Exhau.sted.
10 years.

...do.
...do.
5 years.

20 years.

2 years.
50" years.
A iiumber of years.
Fast failing.

15 to 20 years.
Few years.

50 j'cars.

10 years.
20 years.

10 years.
20 "years.
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(19.) OHIO.

(Table continued.)

Tabular abstracts of

u
Counties. Kinds of bark used.

Quantities used.

Yield
of bark per

acre.a 1880. 1881 (estimated).

72 Van Wert Chestnut oak ..•-. ...... 90 cords None here
73 .... do
74 .. do do 150 cords

80 cords
150 cords

75 Washington .

.

do
Chestnut and black oak
Chestnut oak
White and black oak and
oak extract.

White and black oak
White oak

80 cords 2 cord
76 600 cords

150 cords

100 cords

600 cords...
77 Wayne

do78 80 cords 8 cords
§ecord
5 cords

7f) ... do
80

81

Williams

Wood

White oak and hemlock 100 cords 100 cords

8'> do White oak 75 cords 75 cords .

.

5 cords
1 onrA _

-

8S Wyandot White and black oak 40 cords 50 cords

(20.) OREGON.

1 Clackamas
Clatsop
Coos

Red, yellow, and white fir.

Hemlock
1,000 cords....

•> 300 cords
25 cords3 Fir and hemlock 85 cords 20 cords

4 Lynn ....... ... do 95 cords 95 cords..
•^ do 100 to 600 cords
6 Multnomah... Hemlock, fir, and oak 400 cords

(21.) PENNSYLVANIA.

1 Adams
. do

Chestnut oak 75 tonsi 75 tons
9 do 175 tons»

2,500 cords
2,200 cords

7,000 cords
3,900 cords

150 tons 3 to 5 tons
None here3 Allegheny

do ...

do 3,000 cords
2,200 cords4 Rock oak and hemlock

Chestnut oak . ...5 do 7,000 cords
3,500 cords oak,

1,000 hemlock.
600 cords
30 cords

About gone...
None here

10 to 12 cords..
10 to 20 cords..
Limited
2 to 4 cords....

6 do . . Oak and hemlock

7 ... do
8 Armstrong . .

.

.do
White and chestnut oak . .

.

Chestnut oak
30 cords .

9 10 cords 10 cords
10 ...do do 60 cords 120 cords

70 cords.11 Beaver do . . 70 cords
19 Bedford

... do
Chestnut and black oak

13 9,000 cords
1,250 cords
125 cords
160 cords
150 cords
GOO tons'
250 tons

9,000 cords
1,325 cords
125 cords

2^ to 3 cords...
4 to 12 cords..14 do . do

^'s do do
16 ....do do 160 cords

175 cords
700 tons

8 to 10 cords...
40 cords

. . . . . .
1

17 do Black oak
18 Berks Chestnut oak
19 do do 250 tons
?n do Rock and black oak

Chestnut and black oak
and hemlock.

Oak and hemlock

75 tons' 75 tons

?i ....do 1,200 tons'

200 tons oak, 400
hemlock.

1,200 tons, 200
cords oak.

400 cords hem-
lock.

1,000 cords'

100 cords
1,700 tons
2,250 tons
1,300 tons

150 tons

5 to 20 cords...

10 to 15 cords..

8 to 10 cords .

.

7 tons

?? Blair

?s Blair

Bedford
Bradford

do

Rock oak and hemlock

24 Chestnut oak 100 cords
1,700 tons'
2,250 tons'

1,300 tons'
50 cords
1,200 tons'
920 tons'
6to8tt)ns2

?^ Hemlock and oak
?R do 7 to 10 tons....

5 to 10 tons
1

27 do do
?8 do ..

^9 do 1,200 tons
30 do do 1,030 tons

6 to 8 tous
15 tons

1

131 ....do do

Specified as 2,000 pounds. Specified as 2,200 pounds.



STATISTICS OF TANNING MATERIALS. 89

returns hij States.

(19.) OHIO.

(Table continued.)

$14 per cord...
$5. 50 per cord

.

$6 per cord
$7 per cord
$7 per cord
$5. 14 per corcl

.

$5.50 per cord.
$3. 25 per cord.

Price of bark.

( Oak $4. 50 per cord. .

.

< Hemlock $8.50 per
( cord.
$5 per cord
$3. 50 per cord

1881.

$14 per cord...
$8 per cord
.$9 per cord
$8 per cord
$8 per cord
$4. 93 per cord.

$5.75 per cord.
$3.50 per cord.

Oak $4. 50 per cord .

.

Hemlock $8.50 per
cord.

$3. 75 per cord.

Range of prices since
1870.

$11 to $14 per cord.

$4 to $9 per cord
$7 to $8 per cord
$5 to $8 per cord . .

.

$4.93 to $6 per cord.

$5 to $5. 75 per cord.
$3, 25 to $6 per cord.

$5 to $7 per cord
$3. 50 to $5. 50 per cord

Estimated duration of
bark supply.

5 to 6 years.
8 to 12 years.
About gone.
15 years.

20 years.
20 to 30 years.
10 to 20 years.

50 years.

10 years.
10 years.

(20.) OREGON-.

$4 per cord ,

$7,50 to $8 per cord—
$5 per cord
$5 to $9 per cortl

$4 to $10 per cord
$4, $7, and $8 per cord.

$4 per cord
$7.50 to $8 per cord
$5 per cord

$4 per cord
$7,50 to $8 per cord.

to $12 per cord

Always.
100 years.
Always.
200 years.
Always.

(21.) PENXSYLYANIA.

1
I

$8 per ton I $9 per ton
2 $7perton $7.50 per ton

$10.50 per cord ' $11.50 per cord
$7.50 to $11 per cord. . . $7.50 to $11 per cord.

$12 per cord
$11 and $7.50 per cord.

$7.50 per cord ... .

.

$4.50 to $5 per cord. . .

.

$4 per cord
$4.25 per cord
$8 per cord
$7 per cord
$6.50 per cord
$6 per cord
$6.50 per cord
$7 per cord
$5.50 per cord
$10 per ton
$9 jier ton
$5 to $11 per ton

.50 per ton

$5 to $7 per cord

$6 to $6.50 and $8 to
8,50 per cord.

$6 to $7 per cord
$5 per ton
$4.40 per ton
$5 per ton
$3.50 per cord
$5 per ton
$5.50 per ton
$5 per ton

$12 per cord
$11 and $7.50 per cord

$7.25 per cord

$6 to $9 per ton
$6 to $8 per ton
$9 to $7.50 per cord
Oak $7.50 per cord,
hem lock $11 per cord.

$9 to $13 per cord
$9 to $14 per cord, oak .

.

$.') to $5.50 per cord .

.

$4 per cord
$5.25 per cord ...

$10 per cord .

$7 per coid
$7.50 per cord.......
$6.50 per cord
$6.50 per cord
$7 per cord
$9 per cord
$10 per ton ,

$10 per ton ,

$5 to $11 per ton

$10 per ton

$5 to $7 per cord

$4 to $9 per cord.

$4 to $5 per cord
$6 to $10 per cord
$6 to $7 per cord
$5 to $8 per cord
$4.50 to $7.50 per cord
$4 to $6.50 per cord..

-

$4 to $6.50 per cord
$8 to $14 per cord
Average, $7.50 per ton.

$3 and $9 to $5 and $11
per ton.

$6.50 to $13 per ton

—

$6 to $7 per cord
$5.50 per ton
$5 per ton
$5 per ton
$4 per cord
$') per ton
$5. 50 per ton ,

.$.3.50 to $5.75 i)cr ton .

.

$7 to $8, and $5.75 to

$8.50 per cord.

$4 to $7 per cord
$4,60 to $5 per ton
$4.20 to $5 per ton
$5 per ton
$3.50 to $4 per cord
$4 to $5 per ton
$3.75 to $5.50 per ton.

.

$3 to $5.50 per ton

About gone.
15 to 20 years.

Many year.s.

50 years.

25 to 30 years.
10 yeoTS.
10 to 15 years

.

8 to 10 years.
About gone.
10 years.
25 years.
20 years.
8 to 10 years.
30 year's.

20 years.
2 years.
25 years.

Few years.

25 to 30 years.

10 to 15 years

.

5 years.

10 years.
50 years.
Few years.
6 years.
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Tabular ahstract of

(Table continued.)

PENNSYLVANIA.

u
Counties. Kinds of bark used.

Quantities used.
Yield

of bark per
acre.B 1880. 1881 (estimated).

^^ Bucks
...do

Eock oak 60 cords
50 cords

60 cords
^^ Chestnut and black oak and

birch.
Eock, red, and black oak . .

.

90 cords 15 to 20 cords .

.

34 do 100 cords 100 cords
35 Cambria 50 cords
r^fi ... do 25 cords

4,500 cords
700tous2
7,000 tons

37 Cameron
Centre
...do

5,000 cords
1,000 tons
7,000 tons
80 cords

10 cords
3 tons?8 Eock oak

Eock oak and hemlock
Chestnut oak and hemlock .

. ... do

39 5-10 tons
8 coids4n ....do :..

41 Clarion 40 to 50 tons ....

10 to 15 tons
50 tons

40 to 50 cords
A'> ...do 10 to 15 cords 3-5 cords

10 cords43 Clearfield do
44 do Chestnut oak and hemlock. 200 tons 200 tons'
4'> Clinton

Clinton ...

do ... .

46 2, 100 tons!

8, 000 tons

200 tons'

2, 100 tons
47 do .. 12, 000 tons 8 to 10 cords...

48 Columbia
....do

Oak
4" Eed oak and hemlock 600 tons' 600 tons

"iO Crawford
...do51 750 cords

800 cords
750 tons'
130 tons'
325 tons'
750 tons'

750 cords
1,200 cords
750 tons

5 to 10 cords...
20 cords
10 to 20 tons...
2 to 5 tons
2 to 20 tons
2 to 8 tons

52 ... do . do ..

5S Cumberland ..

....do
Chestnut oak

54 do 60 to 80 tons
180 tons55 ... do Eock, red, and white oak..

Chestnut oak5R do 750 tons
57 ....do do 60 tons
58 .. do Chestnut and black oak 40 tons' 50 tons
59 ... do 200tons2

1,096 tons'
100 tons'

1 to 20 tons
fiO do 1,000 tons
61 do Chestnut and black oak and

hemlock.
Hemlock

100 tons

6'> Elk 8 cords
10 cords
8 cords
10 cords

63 ....do do I,300cords2
3, 000 cords
500 cords
375 cords
500 cords
200 cords ,...

300 cords
400 cords'
200 cords
15 cords

15, 000 cords
5, 000 cords
500 cords
375 cords

6i do do
r.5 ...do do
66 Erie .

.

do
67 do do 500 to 600 cords.. 15 to 30 cords. -

68 ....do do
69 Erie Hemlock 300 cords !

70 do .. do
71 Fayette

do
... do
...do

do

Chestnut oak 250 cords
72 Chestnut and black oak

Chestnut and rock oak
Chestnut oak

73
74 250 cords

140 coids
8,300 cords
100 tons'
175 tons' ....

1,200 tons'
100 cords .

250 cords
160 cords

5 cords
75 do
76 Forest

Franklin
... do

Hemlock .... 10,000 cords
100 tons

8 cords
4 cords
5 to 10 tons ...

3 to 8 tons
20 cords

77
78 do 250 tons
79 Fulton do 1,300 tons
80

....do
Huntingdon. ..

do

Chestnut, black, and red
oak.

81 300 tons'

2, GOO tons'
2,500 tons'
3,500 tons oak
500 tons hemlock.
30 cords
30 cords
200 cords
35 cords

800 cords
350 cords
75 cords

82 Chestnut oak 2,700 tons
3 000 tons

6 tons
83 do

84 ....do

....do

V
Eock oak and hemlock. . . I

J
4, 000 tons'

30 cords85 6 cords
5 cords86 do

87 Indiana
....do

....do

....do
Jefferson
Juniata
...do...
..-.do

Chestnut oak and hemlock.
Chestnut, black, and white
oak and spruce.

Chestnut and black oak
Oak

200 cords
88

89

35 cords

350 cords

10 to 50 cords.

90 125 cords
91 125 cords
92 Chestnut oak 1 800 tons'
93 Chestnut and black oak . .

.

Chestnut oak
120 cords
25 tons'94 2 to 20 tons ...

Specified as 2,000 pounds. ^Specified as 2,240 pounds. ^gpecifi,.,! as 2,200 pounds.
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returns hy States.

(Table continued.)

PENNSYLVANIA.

Price of bark.

1880.

$7 per ton
$4 to $7 and $8 per ton

.

$8 per ton
$5 per ton
$4.25 per cord
$4.75 per cord
$7 per ton
$6 per ton
$6.50 per cord
$6 per coi'd

.$6 per coi d
$2. 50 and $4 per ton
$5 and $8 per cord
.$3 and .$5 per cord. . .

.

$5. 25 and $7. 25 per ton
$6 per ton

$7 per ton
$3 and $6 per ton.

$5 per cord
$4. 50 to $5 per cord.
$4. 50 per cord
$5. 50 per ton
.$7 per ton
$6. 50 per ton

$7. 50 per ton
$8 per ton
$7. 50 per ton
$8. 90 per ton
$7 per ton

1881.

$8 per ton ,

$4, $7, and $8 per cord

per cord.
50 per ton
50 per cord
75 per cord .

50 per ton
50 per ton
50 per cord
per cord
per cord
50 and $5 per cord.

.

and $8 per ton
and $6 per cord
75 and $7. 75 per ton
25 per ton

50 per ton
and $7 per ton.

25 per cord
50 to $6 per cord

.

50 per cord
per ton
per ton
25 per ton
25 per ton
per ton
50 per ton
50 per ton
75 to $9 per ton.

.

per ton

.$4 per cord.
do

$4. 25 per cord
$4 per cord
$4. 50 to $5 per cord...
$4.25 per cord
$4.50 per cord
$4.50 per cord
$7 per cord
$7 per cord
$6.50 and $7.35
$5. 50 per cord
$10.50 per cord
$3.75 per cord
$5.50 per ton
$5 per ton
.$6 per ton
$6 per ton

$5 per ton
$7.10 per ton
$9 per ton

$8.25 per ton

$5.50 per cord
$6 per cord
$7 per cord
$2.50 to $3 and $4. 50 per

cord.
$6 per cord
$6.50 per cord
$3 per cord

$5.50 per coT-d

.$6.50 per ton .,

$4 per cord
do

$4. 25 per cord
$5. 50 per cord
.$6 per cord
$5. 25 per cord
.$5. 50 ])er cord ....

$6 per cord
$7 per cord

$6.50 to $7.35 per cord.
$5.50 per cord
$11 per cord
$4 per cord
$6.50 per ton
$6 per ton
$6.;'0pcr ton
$6.50 per ton

$5.50 per ton
$7.75 per ton
.$9.50 per ton

$8.75 per ton

$5.50 per cord
$7 per cord
$7 per cord
$2. 50 to $3 and $4. 50 per
cord

$7 pel' cord
$7 per cord
$4 per cord
$6.50 per ton
.$6.25 per cord
$6.50 per ton

Eange of prices since
1870.

Estimated
bark

duration of
<ui)ply.

to $8 per ton

$8 to $11 per ton
$3.50 to $6.50 per ton..
.$3.25 to $4.50 per cord.
$4 to $5 per cord
$6 to $7.50 per ton
$6 to $6.50 per ton

to $7.50 per cord.

$5 to $6 per cord for
hemlock, $6 to $9 per
cord for oak.

$5 to $7 per ton
$3 to $3. 50 per ton for
hemlock, $5 to $7 per
ton for oak.

$3. 25 to $5. 25 per cord.
$3. 50 to $6 per cord

$5 to $7. 50 per ton.

$6. 25 to $6. 75 per ton..
$G to $8 per ton

$5 to $8. 50 per ton.
$5 to .$11 per ton...

Average $4. 25 per cord
$3.50 to $4 per cord

$3 to $4. 25 per cord
$3. 50 to $.5. 50 per cord.
$4 to $6 per cord
$3. 50 to $5. 25 ])er cord.
$3 to $5.50 per cord
$4.50 to $6 per cord

.$7 to $12 per cord

$4.50 to $7 per cord. .

.

$9 to $13 per cord

$5.50 to .$6.50 per ton.
$5 to $G per ton
$4.70 to $6 50 per ton.
$4.50 to $6.50 per ton.

$5 to $7 per ton

$6 to $0 per ton . .

,

$5 to $7 per cord .

.

$5 to $7 per cord .

$5 to $10 per cord

$4 to $7 per cord .

$4 to $7 per cord .

$3 to $4 per cord ,

50 years.
15 years.

About gone.
8 to 10 years.
Many years.

5 to 10 years.
20 years.

50 years.

12 to 15 years.
50 years.
20 to 30 years.
40 yearsi

10 years.

50 years.
10 years.

10 to 15 years.
15 to 20 years.
10 to 15 years.

20 years.

10 years.

20 years.
25 to 30 years.
15 yeais.
15 to 20 years.

6 to 8 years.
Few years.
6 years.
10 years.

12 to 15 years.

30 years.
5 to 15 years.
25 to 30 years.
2 to 3 years.
5 to 30 years.

20 years.
6 years.
10 years.

4 to 5 years.
5 years.
5 years.
20 to 30yea7 8.

10 years
20 years,
10 years,
10 to 15
20 to 30$5 to $8.37 jHT cord

.$6.50 per ton I About gone.

years,
years.
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Tabular abstract of

(Table continued.)

PENNSYLVANIA.

-1^

Counties. Kinds of bark used.

Quantities used. i

Yield
of bark per 1

acre.
Is 1880. 1881 (estimated).

95
96

Juniata
do

Eock and black oak
Chestnut oak ..........

206 cords
90 tons

250 cords
None

5 cords
2 to 15 tons . .

.

97 do Hock oak
98 Lackawanna .

.

do
3,500 tons'
2 965 tons

3,500 tons 5 to 15 tons . .

.

10 tons99 do
100 Lancaster

.do ..

Eock and black oak 100 cords 100 cords
101
102 do Chestnut oak . .... ....... 75 tons'

103 do Oak and hemlock ......... 360 tons'

800 tons' i

200 tons'
*

150 tons'
125 tons'
500 tons'

420 tons

104 do Rock oak . 800 tons
105 do Chestnut oak 300 tons
lOG do Chestnut oak and hemlock. 150 tons
107 do 125 tons
108 do do 500 tons
109 Lawrence ....

Lehigh
do

110
111 Oak 250 tons'

250 tons

75 cords

250 tons
112 do Chestnut, red, and black

oak.
Oak ,

250 tons 6 to 8 tons

113 do 60 cords
114 do 200 tons*

390 cords
1,200 tons'
1,900 tons'

200 tons 300 tons
8 cords
10 tons
7 tons
6 cords
10 to 12 tons..
10 to 30 cords..

115 Luzerne
do

Hemlock and oak 400 cords
1,200 tons
2,000 tons

116 do
117 do
118 do
119 do Semlock and oak ..... ... 1,650 tons'

500 tons'
200 cords
3,000 cords
1,500 tons
60 to 65 cords..-.
5,800 tons2
5,000 cords.
20 cords

1,650 tons
500 tons120 . do

121 Oak 200 cords
122 do Hemlock 3 000 cords
123 do Hemlock and oak 2,000 tons

75 to 80 cords
10 cords

324 do
125 do Hemlock .......... 6,000 tons

5,000 tons
30 cords

12 cords
8 cordsjog do do

127 do
128 do Hemlock ............ 5,000 cords

2,000 t'ns oak and
10, 000 tons hem..
243 cords'
4,000 cords*
150 cords
50 cords

5,000 cords
2,000 tons oak &?
10,000 tons hem.

>

243 cords...
5,000 cords

10 cords

129 -do . ... Hemlock and oak— ....

do130 do 10 cords
7 to 8 cords131 McKean

do132 do
133 Mifflin

Monroe
...do
.. do
Montgomery..

do
do

Oak and hemlock ....

134 Hemlock and oak 2,800 tons'

135 do 1,200 tons'
3,000 tons'
8 tons'

1,200 tons
136 do 3.000 tons 1 to 15 tons
137 Chestnut oak ... ...

138 Chestnut oak and hemlock.
Chestnut, black, and Span-

ish oak

125 tons'........ 125 tons
139 5 cords

140 do 180 tons'
30 cords

200 tons
141 Montour

....do

..--do
Northampton

.

Northumber-
land
do

Oak 30 cords 20 to 30 cords..
142 60 cords .. .

143 do 05 tons 80 tons 10 tons
144 Chestnut and white oak

Chestnut oak ... ..

50 tons' 60 tons
145 60 tons 60 tons 5 tons

146 do 40 cords 40 cords 5 to 20 cords..

4 to 5 tons

6 to 10 tons...
5 tons
10 to 15 cords

-

3 tons

147 .do 2,350 tons'

100 tons'
40 tons'

2,000 tons

US ..do do
149 do Oak 40 tons .

150 do -

151 Perry do 2,500 tons'
2,300 tons'

3,800 tons
2,300 tons
300 tons'
100 tons

152 do Oak 2 to 12 tons
10 tons153 do

154 do do 100 tons'
60 tons'^155 Philadelphia.,

do

Chestnut, Spanish and
black oak

Chestnut oak and sumac.

Chestnut and Spanish oak.

.

100 tons

156
5 tons oak^

( 4 tons sumac...
1 1,000 tons'

6 tons oak )

8 tons sumac 5

1.000 tons ;;;;;:;;;;;;:;:;!157 .-..do

Specified as 2,000 pounds. •Specified as 2,240 pounds. 'Specified as 2,200 pounds.



STATISTICS OF TANNING MATERIALS. 93

returns hi/ States.

(Table continued.)

PENNSYLVANIA.

Price of bark.

1881.
Eange of prices since

1870.

Estimated duration of
bark supply.

$5 per cord
$5.50 per ton
$5 per ton
$6 per ton
$6 per ton
$9 per cord
$4.25 to $6 per cord .

,

$9 per ton
( $7 per ton, hemlock. .

.

I $9 per ton, oak
$10 per ton
$10 per ton
$10 to $12 per ton
$9.50 per ton
$10 per ton
$7.50 per eoid
$7 per cord
$9 ]>er ton
$8 per ton

$6 per cord

.

$4 to $8 per cord

$6 per ton . .

.

$6.50 per ton
$10 per cord

.

$5 to $6.50 per ton.
$9 to $10 per cord .

$7.75 per ton, hemlocki
$10.50 per ton, oak ...|

$10 per ton
$10.50 per ton
$9 to $11 per ton
$10 per ton
$10.50 per ton
$9. 50 per cord
$7 per coid
$9 per ton
$8 per ton

$8.50 to $12 per ton.
$8 to $11 per ton ...

$9 to $15 per ton ...

$8 to $10 per ton . .

.

$8 to $11 per ton ...

$7.50 to $9 per cord.

$8 to $9 per ton.

$5 per cord
$9 per ton
$5 per cord
$4.50 per ton
$4 per ton
$6 per cord
$6.25 per ton
$G per ton
$7 per cord
$5.50 to $6.50 per cord
$5 50 per ton
$6 per cord
$8.50 per cord
$4 per cord
$6.50 per cord
$5.25 per cord

i$6.25 per cord hemlock^
>$7 per cord oak'
$7 per cord
$4 per cord
$4.25 per cord
$6 per cord
$6 per ton
$7.50 per ton
$7.50 per ton
$6.50 to $8 per ton
$10 per ton.

$7.66§ per cord

$9 j)er ton .

.

$7 per cord

.

$6 per cord.
$7 per cord.
$7 per ton..
$7 per ton..

$7 per cord
( $8.25 per ton for oak.
\ $6. 25perton, hemlock
$7 per ton
$7 per ton
$6 per cord.
$8 per ton
$8 per ton
$5 per ton
$7 per ton

$20 per ton
< $25 per ton for oak . .

.

I $52 per ton for sumac
$9 per ton

$7 per cord
$9 per ton
$6 per cord
$4.50 per ton .,

$5 per ton
$6 per cord
$7 per ton
$7.50 per ton
$9 per cord
$5.50 to 6. .50 per cord.
$5 per cord
$9 per cord
$3.50 per coid
$4 per ton
$7 per cord
$5 per cord
$0 per cord hemlock^
$8.50 per cord oak^..

.

$8 per cord
$5 per cord
$1.50 per cord
$G.50 per cord
$6.50 per ton
$7.50 per ton
$7.50 per ton
$6.50 to $8 per ton
$10.50 per ton
$7.66§ per cord

$9 per ton
$7.50 per cord.
$6 per cord
$8 per ton
$7 per ton
$7 per ton

$5 to $7 per cord . .

.

$7.50 to $12 per ton

.

$4.50 to $6 per cord
$4 to $4 50 per ton .

$8.50 to $5 per ton. .

$5 to $8 per cord . .

.

$6 to $7.50 per ton.

$4.25 to $5.50 per ton.

$3.50 to $4 per cord ..

$2.50 to $4 per cord
$5 to $7 per cord
$4.50 to $5.25 per cord

$3.50 to $5 per cord.
$4 to $1.50 per cord.

$8.25 to $12 per ton

$7..50 to $9 per ton
$7 to $8.50 per cord . . .

.

""'to $7 ''

$8 per cord
$8.25 per ton for oak
$6.25pcr ton, hemlock
$7.50 per ton
$7 per ton
$7 per cord
$9 per ton
$8.50 per ton
$6.50 per ton
$7.50 per ton

$20 per ton
$24 per ton for bark

.

$45 per ton for sumac
$11 per ton

.,._.,-.,. per cord.
$3 to $8 per ton
$6 to .$9 per ton
$4 to $7 per ton

$5 to $8 per cord

$5 to $9.50 per ton, oak

$5.50 to $9 per ton
$5 to $8 per ton
$5 to $9 per cord

$6 to $9 per ton
$5.50 to .$7 per ton.

$5 to $8.50 per ton.

to $15 per ton.

50 years.
30 years.
100 years.
10 years.
About gone.

About gone.

Few years.

Limited.

15 to 25 years.

Many years.
About gone.
Short time.
25 to 30 years.
5 years.
20 years.
10 to 12 years.
10 years.
10 to 12 years.
7 to 10 years.
20 year's.

10 years.
20 years.
25 years.
Many years.
15 years.

5 years.
20 years.
40 years.
50 to 100 years.
10 years.

4 to 5 years.

15 years.

20 years.

15 years.
10 years.
50 years.

10 years.

10 years.
50 years.
20 years.
10 years.
10 to 15 years,
20 years
25 years.
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Tabular abstract of

(Table coatinued.)

PENNSYLVAIs'IA.

(1

Counties. Kinds of bark used.

Quantities used.
Yield

of bark per
acre.1 1880. 1881 (estimated).

158 Pike Hemlock, birch, and oak ..

Hemlock and rock oak
Oak

1.500 cords
600 cords
350 tons'
200 tons

1,500 tons'
600 cords
350 tons

5 to 10 cords ..

li to 10 corda .

10 tons
2 tons 1

159
160
161

do
do
.do Chesnut, red, pin, and

black oak.
Oak and hemlock . .

240 tons ...

162
163
164

Sclmylkill... J 25 tons 195 tons 1 to 5 tons

do 800 tons'
600 tons'
100 cords
135 cords
10-15 cords
50 cords
100 cords
5,000 cords2
7,250 cords
2,500 tons'
2,500 tons'
2,000 tons'
2,700 tons'
2,500-2,800 tons'
200 tons'

800 tons 6 tons
165
166
167
168

do ..do 600 tons 3 tons . .....

...do 100 cords
135 cords
10 to 15 cords . .

.

70 cords

5 cords
2 cords
10 cords
4 cords
10 to 15 cords .

7 cords
10 to 15 cords -

13 tons
6 to 8 tons
10 tons
10 to 30 tons ..

10 tons

Somerset
....do

Chestnut oak and spruce .

.

Rook and black oak
Chestnut oak169 do

170 . . do .. .. do
171
179

Sullivan
do

Hemlock
Hemlock and rock oak
Hemlock

10,000 cords
8,000 cords
2,500 cords
2,500 cords
2,000 cords
2,700 cords
2,500 cords
200 cords

173 Susquehanna

.

do174
175

do
do Hemlock and oak
do

177
178

do do
do do

15 tons
5 to 20 cords...
5 cords.
8 corda

179
180

do ... do
Tio"-a 308 cords

10,750 corda^
9,000 cords
7,000 cords
2,500 cords3

5, 000-6, 000 cords.

308 cords
181 do Hemlock 10,000 cords

9,000 cords
8 000 cords

do .. . do
183 . do do
184
185

do do 2 500 cords
do do 5, 000-6, 000 cords.

1 000 cords
6 to 10 cords...

186 ..do
187 do Hemlock 400 cords

75tons2
20 cords

,

75cords2
7,200 cords

500 cords
100 tons

12 cords
188 Union

Venango
do

Chestnut oak
189 20 cords i

190 do 85 cords
8, 000-10, 000 cords

12 tons
7 to 10 cords ..

25 to 50 cords..!
191 Warren

do
Hemlock

192 do
193 do do 2 000 cords
194 do do 1,300 cords

7,000 cords
500 to 600 cords..
50 cords

1,300 cords
8, 000-9, 000 cords.
280 cords
50 cords

10 cords
6 to 10 cords...
25 cords

195 do do
196 do do
197 Washington .

.

Wayne
do

Chestnut, black, and white
oak.

Hemlock v
do

198
199

4,300 cords
1,800 cords
300cords3
3,000 cords
4,500 tons'
50 cords

3.000 cords
1,800 cords
2,000 cords
5.000 cords
4,500 tons
65 cords ...

8 cords
15 cords
8cords
5 to 15 cords . .

.

8 cords
About gone...

200 do do
201 do do
202 do do - .

203 Westmoreland

do

Chestnut, black, and white
oak.

Chestnut oak204 600 cords 700 cords
205 do . ...

206 Wyoming
do

315 tons'
6,500 tons'
70 tons'

315 tons
207 Hemlock and oak 7,000 tons

75 tons
8 to 10 tons ...

208 . .do do
*>m do do 60 tons' 60 tons
210 do do .... 4,000 tons

70 tons'

4 400 tons
211 York . Chestnut oak 100 tons 15 tons

14 tons
10 to 15 cords..

212 ...do do 100 tons'
150 cords
4,000 tons
30 tons'

?13 ....do Chestnut and Spanish oak
Rock oak and hemlock
Oak

140 cords
4 000 tons214 Blair*

?15 Cumberland*..

* Received too late for insertion in proper place.

'Specified as 2,000 pounds. ^Specified as 2,200 pounds.
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returns by States.

(Table continued.)

PENNSYLVANIA.

Price of bark.

1880.

158 $7 per cord
159 I $5 per cord.

$5 per ton .

$6 per ton .

per ton .

.

per ton .

.

per ton .

.

per ton
per cord
per cord
per cord
per cord
per cord

162
163
104
165
166
167
168
169
170
171
172
173
174
175

[
$6

176
! $5

$6
per cord
per ton
per ton
per ton
to $5.50 per ton
per ton

$6.50 per ton
$i.50 per ton
$4 per cord
$4.50 per cord
$5 per cord
$5 per cord
$5. 50 per cord
$5 per cord
$4 per cord
$4.25 per cord
$7 per ton
$5 to $6 per cord
$6 per cord
$4.50 per cord
$4 per cord
$4.50 per cord
$4.50 per cord
$4 50 to $5 per cord.
$4.50 per cord
$7 per cord

$5 per cord .

$5 per cord..
$6 per cord-.
$5 per cord .

$5.25 per ton
$7 per cord .

.

$10.50 per cord
$7 per cord
$6.50 per ton
$5.75 per ton
$5 and $6 per ton
$5.50 per ton
$5 per ton
$G per ton
$8 per ton
$5 per cord
$7 per ton
$7 to $8 per ton ?.

1881.
Range of prices since

1870.

$7 per cord...
.$5 per cord .

.

$6.50 per ton.
$6 per ton . .

.

$7.50 per ton
$7 per ton—
$9 per ton . . .

,

$9 per ton ...

$7 per cord .

.

$5 per cord .

$7 per cord .

$G per cord .

,

$6 per cord .

.

$5 to $7 per cord
$5 per cord

$4.25 per cord.

$6 per ton
$6 per ton
$5.50 to $6 per ton.
$6 per ton

$5 to $6 per ton

$8 to $10 per ton ...

.$5 to $9 per ton . .

.

.$6.50 to $11 per ton.

$4 to $7 per cord . .

.

.$4 to $5 per cord . .

.

.$7 per cord
$3.50 to $G per cord
$5 to $6 per cord . .

.

$6 per ton
.$6 per ton
$4 per cord
$4.75 per cord
$5 per cord
$5 per cord
$5.50 per cord
$5 per cord
$4 per cord
$4.50 per cord
$7.50 per ton
$5 to $6 per cord
$7 per cord
$5.50 per cord
$4.75 to 5 50 per cord.
$4.75 percord
$5.75 per cord
$5.25 per cord
$5 per cord
$7 per cord

$5.50 per cord

.

$6 per cord
$6.25 per cord .

$5 per cord
.$5.50 per ton .

$7 per cord

$10.75 per cord
$8.50 percord
$6 per ton.... ,

$6.25 per ton
$5.75 and $6 per ton
$5.50 per ton ,

$5.50 per ton
$6 per ton
$9 per ton
$4.75 per cord
$7.25 per ton
$7 to $8 per ton

$4.50 to $6 per ton.
$4.50 to $6 per ton.

$4.50 to $6 per ton

$5 to $7 per ton
.$5 to $6.50 per ton
$3 to $4 per cord
$4 to $4.75 i^er cord. .

.

$4.50 to $5 per cord . .

.

$4.25 to .$5.50 per cord
$4 to $5 per cord
$3.50 to $4 per cord ..

$3.75 to $4.50 per cord
$6 to $8 per ton

$ J.50 to $5.50 per cord

$3.50 to $4 per cord .

.

$7 to $8 per cord

.$4.50 to $6 50 per cord
$5 to $7 per cord

$4 to $5.50 per ton. ..

to $8..50 per cord...

$4.50 to $6.25 per ton .

$3.50 to $5 per ton
$3.50 to $5.50 per ton.
$4 to $5 50 per ton

Average $8 per ton

$6 to $7.25 per ton.

$G to $10 per cord .

Estimated duration of
bark supply.

1 year.
About gone.
10 years.
10 years.

5 to 10 years.
20 to 40 years.
20 years'.

10 years.
40 to 50 years.
20 years.
100 years.
15 to 20 years.
10 years.

25 years.

2 years.
15 to 20 years.
8 to 10 years.
5 years.

20 years.
5 years.
15 years.
15 to 20 years.
50 years.
15 years.

10 years.
20 years.
25 "years.

10 years.

10 years.
15 years.
15 years.
10 years.
10 years.
8 to 10 years.
10 years.
Many years.

4 to 5 years.
5 years.
3 years.
10 3'ears.

5 to 6 years.
10 years.

5 years.
30 years.
5 to 10 3'ears.

20 years.
15 years.
10 to 15 years.
20 years'.

50 years.
6 years

.

25 to 40 years.
15 years.
10 to 15 years.

'Specified as 2,240 pounds.
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Tabular ahstract of

(22.) SOUTH CAKOLIXA.

f^

Counties. Kinds of bark used.

Quantities used.
1

Yield
of bark per

acre.e 1880. 1881 (estimated).

1 Abbeville
Chesterfield...
Greenville

Red, black, and white oak.
lied and black oak

4 to 5 cords . . .
|

2 to 3 cords . .
.

;

2 40 cords
150 cords
75 cords'

125 cords

50 cords
3 do 200 cords .

.

4

5

--d«

Oconee
do

Chestnut, red, black, and
Spanish oak.

Black and red oak
Kedoak
lied, black, Spanish, and
white oak.

Black and red oak

150 cords 5 to 6 cords . . . 1

5 cords *.

6 2') cords
150 cords

40 cords

7 do 150 cords

40 cords

Icord
{

g York i

I

Specified as 2,240 pounds.

(23.) TENNESSEE.

1 Anderson

Bedford
Blount
Campbell

Davidson
Dickson
Grainger

Hamilton *

....do

Chestnut, white, and black
oak

Chestnut oak

lOcords

i2 60 cords 60 cords
3 Chestnut and black oak 100 cords ::::::i

4 Chestnut, white, and black
oak

30 cords 4 cords

5 1,000 cords
25 cords
15 cords

6
7

Black and chestnut oak
Chestnut, black, and white
oak ...

30 to 40 cords . .

.

12 cords
10 to 15 cords..

20,000 cords

400 cords
60 cordsi
20 cords

25,000 to 27.000
cords

8

do9 500 cords
10 do 60 cords

None
10 cords
10 to 15 cords..11 Jackson

Knox .

Chestnut and black oak .

.

do12 50 cords 75 cords . .

.

13 .do 200 cords
600 cords
100 cords
25 cords.
50 cords

1

14 do Chestnut and black oak
.do

600 cords 1

15 do 10" coids
25 cords
50 coids

5 to 6 cords . .

.

3 cords16 Lawrence
Lincoln
Loudon

McMinn
Madison

Maury
Mooi'6

17 do
18 Black, red, chestnut and 100 cords 150 cords

50 cords

20 cords

19
20 Black, red, and Spanish 80 to 100 cords...

30 cords

80 to 100 cords .

.

30 cords

8 to 12 cords ..

3 cords
3cords
5 cords
3 to 5 cords

?1
99 .do 35 cords 40 cords
?,3 ... do do 30 cords 30 cords
94 do 800 cords

35 to 40 cords
800 cords

9Pi Sullivan
Warren

Chestnut and black oak
Chestnut oak?(l 175 cords 175 to 200 cords.. 1 to 5 cords

?1 do
?8 Wayne do 50 cordsi 75 cords 1 cord

* This return includes a radius of from 25 to 30 miles about Chattanooga.
» Specified as 2,000 pounds.

(24.) TEXAS.

Cass

De Witt
Harrison

Kendall.

Lemar ..

Waller.

.

White, red, black, and post
oak.

Black and live oak
Red, white, and black oak..

Sumac and cedar tops

Black, red, and Spanish oak.
Red oak ,

110 cords.

37 cords.
50 cords

.

None
200 cords.

180 cords

75 cords
C 3A tons sumac*
I S'tons cedar..
30 to 40 cords .

200 cords

6 cords

10 to 15 cords.

2 to 3 cords . .

.

'Specified as 2,240 pounds.
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returns hy States.

SOUTH CAE0LI2TA.

1^

Price of bark.

Estimated duration of
hark supply.

s 1880. 1881.
Range of prices since

1870.

1 50 years.
Mirny years.2 $6 per cord $6 per cord $6 per cord

?

4 $5 per cord $5 per cord -,

$3 per cord

$4.50 to $5 per cord....

$3.50 to $4.50 per cord.
$3 to $4.50 per cord
$3 to $3.50 per cord

Many years.

20 years.
10 years.
Many years.

25 to 30 years.

5 $3 per cord
6 $3.50 per cord

$3.50 per cord
$8.50percord

8 $4 to $5 per cord $4 to $5 per cord

TE]!fHESSEE.

1 $6 per cord.

$5.50 per cord
$5 per cord.. IT

$5 to $C per cord

$10 per cord
$4 per cord
$2.50 to $3 per cord.

$6 to $G.50 per cord.

per cord

—

per cord...
per cord...
percord...

per cord
per cord
per cord
...do
50 per cord.

$4.50 per cord .-

.

$4 to $5 per cord

$5 per cord
$5 per cord
$t per cord
$4 j)er cord
$4 per cord
$6 per cord ..
*"' per cord

per cord
$3

$6 per cord $3 to $6 per cord

$5 to $8 per cord$5 to $5.25 per cord
$2.50 to $5 per cord
$5 to $6 per cord ,.-^..,

$11 per cord
$4.50 per cord
$2.50 to $3 per cord.

$6.50 to $8 per oord.

$7 per cord

.

$5 per cord.

$4 per cord
$4 per cord
$3 to $6 per cord .

$3 per cord.......
$5 per cord.
$5 per cord
$3.50 per cord

$4.50 per cord . .

.

$4 per cord.^.

$5 per cord
$5 jjer cord
$4 i>er cord
$4.50 per cord ..

$4 per cord
$8.50 per cord..
$4 per cord
$3 per cord

$2.50 to $6 per cord..

$10 to $12 per cord .

.

$2.50 to $10 per cord.
$2.50 to $3 per cord,

.

$5 per cord...
$4 per cord

—

$4 to $6 per cord ...

$5 to $G per cord .-.

$3 per cord
$5 per cord
$5 per cord
$3 to $4.50 per cord.

$4.50 to $5 per cord
$4 to $5 per cord

$5 per cord.

$4 to $5 per cord . .

.

$3.50 to $5 per cord.
$2.50 to $4 per cord.
$4 to $10 per cord .

.

percx)rd.

Several years.

5 years.
50 yeara.

25 years.
5 to 6 years.
Many years.

Many years.

Few years.

Many years.
3 years.

Always.
Always.
10 years.
50 years.

15 years.
1,000 years.

20yertrs.
100 years.
100 years.
years.

15 to 20 years.
Always.
Few years.
20 years.

(24.) TEXAS.

$3. 50 per cord

$5 to $6 per cord . -

$3 per cord

5 $6 per ton cedar..

t $30 per ton sumpo

$3 to4percord

$3. 50 per cord

$5 to $6 per cord .

.

$3 per cord
$G per ton cedar...
$30 per ton sumac.
$6 per cord
$3 to $4 per cord...

$5 to $6 per cord .

.

$3 per cord
$6 per ton cedar. .

.

$30 per ton sumac.
$5 per cord.

10,000 years.

10 to 25 years.
30 years.

Always.

Always.
Alwaj^s.

H. Mis. 38-
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Tabular abstract of

(25.) UTAH.

Counties.

Cache—
Salt Lake
San Pete

Blinds of bark used.

Red pine
California oak
Red pine

Quantities used.

1880.

12 cords.
100 cords
6 cords..

1881 (estimated.)

13 cords..
100 cords.
5 cords...

Yield
of bark per

acre.

Kone here.

(26.) VERMONT.

1 Addison
Caledonia
Tranklin

100 cords
10 cards2 Hemlock .... 150 cords

2 cords
200 cords
2 cords ....3 do

4 .. do do 200 cords shipped
100 cords
900 cords
150 cords
75 cords
88 cords

200 cords
125 cords
800 cords
100 cords

30 to 40 cords..
10 cords
15 cords
25 cords

5 do do
Q do ...do
7 do do
R do
g do do .— 100 cords

10 do do 40 cords ........ 50 cords
11 Rutland do SOcordsi

100 cords
80 cords
1,350 cords
200 cords
300 cords
100 cords

12 do .- do - . . 100 cords
90 cords

10 cords
13 Washington .. do
14 do 1,350 cords

200 cords
5 cords

15 Windham do
16 Windsor - . do 300 cords
17 do do 100 cords

' Specified as 2,000 pounds.

(27.) VIRGINIA.

1 Amherst
do

Black, red, and Spanish oak
Black, Spanish, and chest-
nut oak.

Chestnut and black oak
Chestnut oak . ... ...

27 cords 10 to 24 cords..
10 cords2 50 cords.- 50 cords ...

3 Floyd 20 cords
4 Frederick

do
160 cords 180 cords ...

5 . .. do 5 to 7 cords. . .

.

fi Fauquiei
Henry

do

Black and chestnut oak
Chestnut, Spanish, and
black oak.

do

20 cords
7 40 cords 40 cords 10 cords

50 cords
5 cords
5 cords

8 150 cords
9 Louisa

....do

Loudoun
Patrick

Black and chestnut oak..
Red, black, Spanish, and
chestnut oak.

Black and rock oak
Chestnut oak . ....

50 cords 100 cords
40 cords10 20 cords

11 40 cords ... 40 cords .

12 20 cords . 20 cords 20 cords
3cordsIS do 200 tonsi

40 cords^
10 to 15 cords ..

300 tons
14 Rockbridge...

do ...
Black and chestnut oak
Chestnut oak ...T^

Ifi Rockingham..
Scott

Chestnut and black oak
Chestnut oak

85 tons* 85 tons 10 to 40 tons...
20 cords
5 to 10 cords. .

.

4 to 20 cords. .

.

17 30 cords 40 cords
IR Shenandoah. .

.

do^^ Chestnut and Spanish oak
do

2,000 cords
6 to 8 cords
500 to 700 cords..
2,700 cords
100 cords

3,000 cords
6 cords20 Smvthe

"^1 Spottsylvania.
Warren

do

do ... .. 500 to 700 cords-.
3, 100 cords
100 cords

10 to 50 cords

-

4cords
5 to 15 cords .

.

99

23 do

* Specified as 2,240 pounds.

(28.) WEST VIRGINIA.

1 Barbour
Brooke
Cabell
Doddridge

-80 cords
75 cords
50 cords^

80 cords
Chestnut and white oak. .

.

Chestnut oak
Chestnut, black, and white

oak.

75 cords 2 cords
5 cords
10 to 15 cords .

.

4 15 corda 15 cords



STATISTICS OF TANNING MATERIALS. 99

returns by States.

(25.) UTAH.

Price of bark.

T^qHrm+o*! finrfltinn nf
^
3
3
^

1880. 1881.
Range of prices since

1870.

Lark supply.

1 $13 per cord $13 per cord $13 per cord
o

3 $10 per cord $10 per cord $1 to $25 per cord .... 10 years.

(26.) VEEMONT.

$6.

50 per cord
per cord
per cord
per cord
per cord
50 per cord
50 per cord..
per cord
50 per, cord
50 per cord
75 to $9 per cord
pej:- cord
per cord
per cord
25 per cord
per cord
per cord

50 per cord
per cord
per cord
per cord
25 per cord
50 per cord
25 per cord
per cord
50 per cord
per cord
,75 to $9 per cord.
per cord
per cord
per cord
25 per cord
per coi d
50 per cord

$5 to $8 per cord.

$4 to $6 per cord.

$5 to $7.50 per cord.
.$4 to $G.2o per cord.
$3.50 to $7 per cord.
$4 to $7 per cord

$5 to $6 per cord

$5 to $7 per cord.

$5 to $8 per cord
$6 to $8 per cord
$4 to $7 per cord

Always.
10 years.

20 years.
Few years.
5 years.
20 years,
35 to 40 years.

Many years.
About gone.
10 years.
20 years.

50 years.
8 to ten years.
Short time.

(27.) VIEGLNriA.

$5 per cord
$4.20 per cord.

$3 per cord
$5 per cord
$5 per cord
$5 per cord
$4 per cord

$3.50 per cord.
$5 per cord
$4.50 per cord.

per cord

—

per cord
per cord
per cord
50 per cord.
50 per ton...
per cord
per cord
50 per cord..

per cord—
per cord—
per cord ...

$5 per cord.
$4 per cord.

$3.75 per cord..

$6 per cord
$6.25 per cord.
$5 per cord
$4 per cord—
$4 per cord
$5 per cord
$5.25 per cord.

$6 per cord
$3 per cord
$8.50 per cord.
$4 per cord
$3.50 per cord.
$4.75 per ton..
$3 per cord
$5 per cord—
$5.50 per cord.

per cord.
...do
.50 to $7 per cord

$1 to $1.50 (on trees) .

.

$4 to $4.20 per cord

$3 to $3.75 per cord

$4 to $6.25 per cord.
$5 to $6 per cord . .

.

$4 per cord

$4 to $5 per cord
$3.50 to $5.25 per cord.

$6 per cord

.

$3 per cord

$3.50 per cord
$4.50 to $6 per ton..
$2 to $3 per cord ...

$5 to $6.50 per cord.
$4 to $5.50 per cord.

$6 to $10 per cord.
$5 to $6 per cord .

$5 to $7 per cord -

50 to 100 years.
5 years.

20 years.
28 to 30 years.
25 years.
20 years.
Always.

15 years.
Few years.
25 years.

100 years.
50 years.

40 to 50 years.
100 years.
10 to 15 years.
30 years.

20 years.
10 years.

Specified as 1,650 pounds.

WEST VIEGIXIA.

$4 per cord
$10.50 per cord
$6 per cord ...

$5 per cord . .

.

$4 per cord
$10.75 per cord
$7 per cord . .

.

,$5 per cord . .

.

$4 to $4.50 per cord .

$9 to $10.50 per cord.
$6 to $9 per cord
$3 to $5 per cord

25 years.
100 years.
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TaJmlar abstract of

(TaBl© continned.

)

(28.) WEST" YIRGIKCA.

CUnmtles* Kinds a£ bark xxa&diu

Quantitieaused.
Yield!

of bark per
acre.

188ft 1881 (psfiniated).

5 Faxetto—.—
Hancock
.. -.da. -..—.-
.lackson ^.

Kanawha
do

Chestnut, black oafc^ anrl

.

hemlock.
Chestnut and black oak
Chestnut oak -

do „-

Very little* Ita4 cords

2 to 10 cords .

.

6
7

32 cords —
100 cords
75 cords
250 cords^

38 to 40 cords ..

115 cords
80 cords

9
10

da ^..
da

65 cords'
2,034 cords

65 cords
2,000 cords

1 cord ....

5 to 10 cords .

.

11
12.

Miarion —

13

14,

PopahmitasL ,-

ErEston...—-
do —

Chestnut oak and sproco-
pine.

Chestnut oak
Chestnut oak and hemlock
Chestnut oak ,

Chestnut and black oak,..

12 cords-

25cords .. .....

12 cords .-,

30 cords

T^cord ..^.

15 50 to 100 cords-
25 tons

40 cords

50 to 100 cords..
20 tons

5 to 20 cords.

.

16 liandolph
Lmcolia._-«™^
Taylor —

da

17
18
10

50 cords
SOcorda
50 cords

5 cords -..
25 cords
20 cords
5 cords
3 cords ...

20 Upshur —
Wirt

Chestnut oak 50 cords ,-- .

21 400 cords ^.. 400 cords

' Specifled aa^2Qa *SpecifiedQA60.feefc.

(29:) WISCOKSm.

1
9

Brown...-.

—

Dodge
Kenosha,..-

Hemlock. .^^ =...

—

!r.l"d^'.l-"".!"'-'.l*."I™lll
...do.. - -.

800 cards.. I,200corda
100 cords
4 500 cords . .

None here.
"^ 4,000 cords

1.400-1,500 cords.
350 cordsi
250 cords
3,750 cords
700 cords _.

3,000 cords
80 to 100 cords .

.

10,000 cords
3,500 cords.
325 cords
1,200 cords
350 cords
1,000 cords.
250 cords
150cx>rds
1,000 cords
830 cords ,

200 cords*
600 cards.

A 1,400-1,500 cords-
350 cords

3 to 5 cordsw .

.

^ Manitowoc
..,.do _—
....do.....

da..

-do.
do.

6 275 cords ...

7

8
3,500 cords
1,200 cords
4,500 cords
SOtolOOcorda..
10,000 cords
3,500 cords. .^

350 cords
1,200 cords. ...

8 to 10 cords...

10 to 25 cords.

.

None hera . .

.

9
10
11
12
13
U

....do,.„

..-.do...
—do...

do...
.—do
....do.
Ozaukee
Outagamie
Hacine
-...do
Sheboygan
...,,da

..-.do
Winuebaga. .

.

do.

; "i^ ''do. .'.'....'.'. [mniirrri

da..-..
da „
do
do...:
aa„ „
do
do

15
16
17

700 cords
1,000 cords
C50 cords.-,

None here.
do
do

18
19

150 cords
1,000 cords

do..^
da..,

?0 1 000 cords.
'>1 250 cords - ..

22 500 cords None here

'Specided as 2,200 pounds.
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returns by States.

(Table continued.

)

(28.) WEST VIEfil:^[IA.

Price ofbark.

188Q. 188L
rEange of prices since

1870.

Estimated duKition of
bark supply.

per cord ..

per cord
per cord .,

to $9 per oord .

per cord
.50 per cord
per cord
per cord —

.

per cord ..»

to $6 per cord

$5 per cord.

$7 per cord
$7 per cord
$7 per cord
$7 to $9 per cord
$10 per cord
$6,50 per cord...
$10 per cord..—-
$4 per cord
$4 per cord
$4 to $6 per cord

$12 per ton.
$5 per cord
$6 per cord
16 per cord
$4 per cord
$6 per cord

$10 per ton,
$5 per cord
$6 per cord.
$6 per cord

per cord-

$7 to $11 per cord
$6 to $9 per cord .

$5 to $7 per cord .

$5 to $7.50 per cord . ..

$6.50 to $10 per cord ...

$4'to $5 per cord
$3 to $5 per cord ,

.

$4 to $6 percord

$4 to $5 per cord
$6 per cord -.._..——

,

$6 per cord
$4 to .$4.50 per cord
$5 to $6 per cord

200 years.

"Few years.
20 years.
15 to 25 yeaxa.

25 years

.

Many year's.

100 years.

10 to 15 years.

10 years-

100 years.
40 to 60 years.
50 years.
10 to 15 years.

(23.) WISCDISTSTSC.

1
2
3

$6.25 per cord. -^ ..

$10 per cord

4
5
6
7
R

$6.75 per cord
$7.50 per cord
$7.25 per cord ,..

$7.75 per cord-.-..

$8 per cord . .

fl

10 $8 per cord .....

11 $8to $8.50 per cord....
$8 per cord

13
11

$8 per cord
$8 per cord .- .

15
16
17

$8 per cord ,

$7 per cord...^ ,

IR $8 pel' cord .„-..-.—.
19
90

$8 per cord
$8 per cord ..

'^l $8.50 per cord -..

$7.50 per cord, --

$7.25 per cord
$10 per cord
$9.50 per coid
$7.75 per cord ...

$8.50 to $9 per cord
$7.50 to $8.50 per cord
$8.50 per cord
$9 per cord.. _
$9 per cord.—
$9 per cord
$9 to $9.50 per cord
$9 to $9.50 per cord ...

$9 per cord .•...-..

$9 per cord.--,-..
$9 per ccfrd

$7. 50 per cord
$9.25 per cord —

—

$9 per cord
$9 per cord -^

$9 per cord
$9 per cord
$8.50 per cord

$4 to $7.25 per cord
$10 to $15 per cord
$6 to $9.50 per cord
$5.50 to $7.75 per cord

.

$5 to $8 per cord
$4.50 to $8.50 per cord.
$5.50 to $9 per cord
$8 to $11 per cord
$5 to $12 per cord
$5 to $9. 50 per cord
$5 to $9.50 per cord

$5 to $9 per cord .„
$6 to $7.75 per cord.
$8 to $9.25 percord.

$6 to $9 per cord
$C to $9 per cord
$4 to $5 per cord
$7.50 to $9 per cord.

ISy^ears.

20 years.
Eew years.
All gone.
Nearly e^hpiusted.
15 years.
20 jears.

25 to 30 years.

50 years.

25 years.
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(c.) General Summary of Preceding Tables.

(1.) Quantities of Bark used in 1880, and estimated Quantity in 1881.

States.

Alabama
Arkansas
California
Connecticut
Georgia
Idaho (Ter.).—
Illinoie

Indiana
Kentucky
Maine
Maryland
Massachusetts..
Michigan
Mississippi
Missouri...
New Hampshire
New Jersey
New York
North Carolina .

Ohio
Oregon
Pennsylvania..

-

South Carolina .

Tennessee
Texas
Utah
Vermont
Virginia
West Virginia .

.

Wisconsin

Bark used in 1880.

E cs P

20
3

10
4
16
1

4
22
9

29
7

25
16
7
7

13
11

133
24
82
5

207
7

26
5
3

16
23
18

1,000
115

3,832
1,515
1,874

30
2,990
6. 770
i; 645

63, 544
4,920

34, 237
10, 500

993
2,231
7,835
5,191

263, 744
2,648

18, 867
970

300, 122
605

24, 135
397
118

3,915
11, 881

3, 493
33, 820

Estimated use in 1881.

2 rt p

17
3

11
4
14
1

3
20
10
30
6

26
14
5
6

12
11

129
22
78
3

115
6

26
5
3
16
20
18

927
690

4,765
1,570
2,076

50
2,890
6,784
2, 210

77, 107
5,225

34, 904
10, 575
1,000
2,452
7, 500
5,981

281, 830
2, 526

19, 722
470

310, 686
,615

30,'789

495
118

3,872
7,946
3,233

Yield of Bark per Acre.

States.
Number

re-

p
o
r
t
in
g

yield

of

bark.

<

States.

Average

yield

(in

cords).

Alabama 15
3
4
3

10
9
9

16
7

5
6
3

1

3

8.6
9.3

37.5
10.8
5.7
14.1
9.

3.7
9.4
9.7
17.8
5.2
4.

7.

New Jersey 5
76
16
33
3

112
6
14
3
7

13
14
3

6.9
New York 12.1

California North Carolina 8.8
Connecticut ..... .. Ohio 28.5

466.6
Indiana Pennsylvania 14.8
Kentucky .. .. .. South "Carolina

Tennessee
3.8

Maine "... 6.2
Texas 7.

M^assachusetts . . . .. Vermont ... .... 26.

Virginia 12.5
West Virginia 7.8

M^issouri "Wisconsin .. .... 10.2
New Hampshire
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Pricespaid for Baric in 1880.

103

bD rzi tc ^
a s

a •S

-s-y Vr^
a« ^rp ?M §-=

. o ^ c^ •S ^
States. "••s ft§ States. f^v^ ^8

II
§p*

t>
5 !=H

>
t^ <1 1^ <^

AlaTjainai ........... 23 $4 38 ISTcw Jersey ....... 15 $9 20
5 063

10
3 50

16 87
New York 152

24California . .. .... ..... .... North Carolina 3 38
4 7 G3 Ohio 87 6 96

Goor^'ia .. .. .. - ... 17 4 70 Oregon 11 6 08
Illinoia 4 8 81 334 4 54

22
10

8 24
6 58

South Carolina 7
29

4 50
Kentucky Tennessee 4 73
Maine 27

10
22
16

5 74
7 48
9 10
5 72

Texas 5

15
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(d.) NOTES TO THE PRECEDING TABLES.
Alabama.

1. Wo get most of our bark from tlio northern parts of Alabama and Georgia. The
oak woods in this section are a thing of the past. The only tanning material that
can be economized in this region is the sumac. It ie very strong in tanning proper-
ties here, and there is much land in this region, allowed to run idle on account of its

poverty, which, with a little care and small expense, would grow it successfully, if

some person would put up mills for grinding it, and we have no doubt but that it

would pay, besides affording employment to much labor in this section, as the picking
time would come at about the interval that follows after the crops are laid by.

2. From neglect of seeding with valuable kinds of forest trees, such as oak and
hickory, the lands that become worn out fi^om tillage, they grow up in '

' old-field

pines," the seeds being drifted by the winds from large trees in the neighborhood.
The sumac is not gathered for tanning in this region. No experiments have been
made with other barks besides the oak, and to a little extent the sweet gum. The
latter will tan, but not so rapidly as the oak. In light goat-skins, the process was
found to be about two weeks behind the oak. Green pine leaves have also been tried,

and found to give a protty color, but they are exceeding li/ slow. About half the tim-
ber cut for bark is wasted.

4. Tanning was formerly more practiced than at present, and those that havB not
quit tlie business wiU do so. No sumac is gathered, and no economies have been
observed in respect to the use of barks, or the growth of timber. The timber cut for

bark has generally been wasted. The trees were from 15 to 20 inches in diameter.
5. The trunks of trees cut for the bark are usually made into rails for fencing.
6. The wood from trees cut for bark is usually burned into charcoal.
7. All or nearly all the wood is used.
8. Companies from Chattanooga, Tenn., have cut more trees for bark this spring

(1881) than had been cut before in all time. No use is being made of the timber,
which is all chestnut oak, and in five—yes in two—years the supply will, at this rate,

be exhausted. This cutting has been mostly done on railroad lands. About 10 trees
make a cord of bark in this vicinity.

9. The timber usually left to rot.

10. As a rule, the timber is left to rot.

11. Timber mostly used as cord wood. Where 300 cords are cut, 15 are left to decay.
12. There is a large amount of chestnut oak, red oak, and black oak in the mount-

ains of this part of the State (Jackson County). The timber of the chestnut oak is

considered worthless ; the other oaks are used for farm purposes. Sumac is abundant
in the county, but is not used for any purpose.

13. The timber of trees cut for bark is left to decay. Tanning is done in Jackson
Comity on but a small scale. The oaks furnishing bark grow chiefly on the mount-
ains, the timber in the valleys being of different kinds. The black and chestnut oaks
chiefly used. Some use white oak, of which there is a plenty here.

14. No attention is paid to timber after it is peeled. Thousands of cords have been
gathered on the mountains in Jefferson County, and shipped to Louisville, Nashville,
Saint Louis, and some has been ground and shipped to England. It is difficult to get
out, as the mountains are steep and rocky.

15. The timber is usually left to rot. It would yield at the rat© of about six cords
of wood to one of bark.

16. In the northern part of Pickens County there is some bark left, but it is nearly
exhausted in the southern part, or in such small quantities that it cannot be relied

upon. The timber is generally used ; in former years it was wantonly destroyed. I

have noticed that the quick rank growth of pine that is growing nearly all over the
South is killing out the red and black oak. The white oak appears to bo more hardy,
and to thrive and bear fruit. I am convinced that the sumac growing wild all over
the South could be cultivated and be made a paying crop. It thrives finely, even
among other bushes, wherever it is under fence, and the stock kept from breaking it

down in the growing season. I would also especially recommftTid the growing of the
common china tree for its berries for feeding sheep.

18. About half of the trees cut for peeling are left to decay.
19. But very little timber is used; the most of it is left to decay. The oak timber

in this part of the country (Shelby County) is rapidly dying out from some cause,

and my opinion is that tan-bark in this vicinity in ten years from this time will l>e

very scarce and dear. It appears to bo rapidly going like the chestnut. There is

not a single chestnut tree left alive in my vicinity, where 20 years ago they were plenti-

ful. What the tanners will do in a few years for supplies is a most serious question.

20. All of the timber cut for bark is left to decay, and the supply of bark in this

vicinity is pretty well worked up. Sumac is abundant, but it has not been used.

The x)rincipal timber of this region is the long-lea,vod -piuQ, which is fast disappearing
along the lines of railway.
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21. About 2,000 cords of wood left annually to rot. The price of bark LlcIs been uni-
form for the last ten years.

22. The wood usually left on the ground ; sumac grows plentifully, but is not used
for tauniug. Timber is cut in this county (Tuscaloosa) with very little regard to
ec-onomy, either of bark or timber, and those who peel generally waste a quarter by
ueglectiijg to take it clean from the trees. The most valuable timber in this section is

the yellow pine, which is being sawn up very rapidly of late.

23. The timber is generally not saved, but no estimates of the waste could be given;
sumac grows abundantly, but is not used.

Arkansas.

The few returns from this State afford but little information ; sumac is reported as
plenty, but not used, and the timber cut for peeling is generally left to decay.

Caltfornia.

1. The oak used for tanning grows among the red-wood timber of the Coast Range,
and the yield is from none up to 100 cords per acre. The trees yield from a quarter of a
cord to two cords each. About half of the bark used by this establishment is peeled
within five miles of the Coast Range Railroad, and the wood is saved, the ether half,

perhaps 1,500 cords decays. Suggestions have been made for planting the black wattle
(Acacia) from Australia, but this has not yet been done. Some attempts were made
at grinding sumac, in Los Angells and San Diego Counties, but without success.
The belt of timber furnishing our tan-bark in California, extends from the Bay of

Monterey in the south, to Humboldt County in the north, with an average width of
10 to 15 miles. All that is accessible is brought to market first, and in Santa Cruz
and Sonouia Counties more than half of the supply is used up. The consumption is

on the increase, and in a few years there will be little left south of Mendocino and
Humboldt Counties. In the future, higher prices will probably rule, and the old
places will be seai-ched, and roads built to places now inaccessible, whereby the sup-
ply may bo made to last twenty-five years yet. So far, no substitute has been found,
the black oak and live oak being unserviceable for tanning. Our bark is strong, one
cord tanning 12 hides, or 400 pounds of sole leather, on an average, the hides weigh-
ing 60 pounds each when salted.

2. All the trees cut for bark are used as fuel at the mines. The leather made is

chiefly sheep-skin—100,000 in russet or back linings, and 200,000 in glove and shoe
etock, by chemicals in which no bark is used. In answering inquiries concerning
snpplies, we refer to the supplies on Saint Helena Mountain, Napa County, Califor-

nia. About one square mile is pretty well covered with trees. In the surrounding
country, the trees are so scattered that at i^resent rates it would hardly pay to peel
them. There is a limited quantity high up among the surrounding hills, probably
enough to justify a statement of t'liree years' additional supply. We do not include
any coast country in our estimate. With regard to sumac, it is thought that the land
is here well adapted to its growth, and its cultivation shonld be encouraged.

3. The oak furnishing bark may average four cords to the acre. In some instances
it will cut 20 cords and in some none at all. It is rather scattered in this vicinity.

Much of the wood is left on the ground. The tan-bark on this coast is limited to a belt
of land along the coast, reaching from Los Angeles to the Oregon line, and at the present
rate of consumption it will not last in this State thirty years. This county (Humboldt),
the most remote from the center of tanning, is now shipping bark to San Francisco,
and, if continued, it will not take many years to remove all the available bark from the
cocnty.

4. The wood of trees cut for the bark is mostly used for fuel and lumber.
5. Most of the wood is sent to market. Every encouragement should be given to

the propagation and preservation of our native forests. It is conceded that the (juan-

tity of tannin contained in eur oak could not be equaled in the world. A great deal
of bark is cut on government lands and the wood left to rot. Tlie wood is worth but
$2.50 to .|3 per cord, while the bark sells at from $14 to $18 per cord.

6. The wood is partly left to decay, the rest is used for firewood.

7. The wood is usually left to decay. It is only within the last two years that they
have begun to save what is near a railroad. The chestnut oak here used for tanning
is of very superior quality, and there should be a law requiring it to be replaced by
planting.

8. Wood is usually saved for fuel. The supply of bark easy of access is being rap-
idly consumed. There are some quite large tracts that in time might be reached,
but are at present not accessible, either in location of tannery, or in shipment of the
bark itself, with any economy whatever. There are many who think that the tan-
ning business here oannot be enlarged to anj^ great extent without enhancing the
price of bark beyond what tanners can afford to pay.

d. In former years, about three times as much bark was used as at present, it hav-
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ing been replaced by gambler or tanning extract imported from China and India. The
extract of hemlock bark is used in connection with our tan-bark.

10. The supply of oak bark will probably continue for a hundred years to come

;

still precautions should be taken against the total destruction of our forests, as their
annihilation is merely a question of time.

11. A })ortion of the trees are cut into hrewood. The Australian wattles will do
well in this State, and some of them are growing here now, as ornamental trees.

None, however, have as yet been planted for the purpose of supplying bark.

Connecticut.
All the tanneries reporting state that the wood of the trees cut for peeling is used.

Some little sumac has been used in tanning in a few instances.

Georgia.
1. Trees mostly left to decay on the ground. It is thought that the extract of oak

bark could be manufactured for exportation in this region, as the local sujjply of bark
is large.

2. Black oak yields about five cords to the acre ; chestnut oak, three. The trees are
mostly left on the ground.

3. Most of the wood is used for fencing and fuel. Sumac grows iDlentifully, but is

not used. An old tanner here uses pine boughs, and is said to have good success. His
method is not stated.

4. Part of the timber is used for fencing, the remainder is left. Much of the forest

has been destroyed for bark, in the region comprised in Cherokee County, Alabama,
and in Floyd County, Georgia, the wood being sutfered to rot. In future we think
much of it will be used by sawing into bridge timber, ties, &c., for the railroads, and
for fencing, &c.

5. Wood generally used for fuel and fencing ; sumac grows abundantly, but is not
used.

8. This region having been settled many years, much of the original timber has been
cut away. It was chielly oak and hickory, and its place is being supplied by old-field

pine. Tanning material has become scarce, and all the tanneries are closed, but one,
which must soon stop business for want of bark, unless the extract is used. The
owners of the remaining bark will not allow it to be cut.

9. The timber is commonly left to decay on the ground. The supply of bark is lim-
ited, and might easily be exhausted.

10. The quantity of oak is thought to be large. The trees cut for bark are generally
used. No sumac is gathered.

12. There are a few localities in Middle Georgia where bark can be supplied in quan-
tities to do a small tanning business for a few years. It is more abundant among the
mountains, in the northern part of the State. The greater part of what remains of
the woodlands of Middle Georgia is mostly reserved for firewood and timber for local
use, and not much land in original growth remains to be cleared up.

13. Bark is thought to be abundant. No sumac is gathered for use.

14. The timber is mostly used up. No sumac is gathered. The bark is peeled only
from the main trunk, never from the branches, and, if more than six miles oft', the
wood is left. The supply of oak bark is deemed ample for present uses.

15. Bark is scarce, and when the oak is gone we see no chance for tanning here.

16. Bark is becoming scarce, but enough to keep a small business in oj)eration for

some years.

17. The supply of bark is large, and there is much more destroyed every year than
is used. Although the most "\ aluable native product of the land, the farmers cannot
be made to believe it. One reason that leads to this neglect is, that the bark must be
peeled at the season when the farmer is most busy with his cotton crop. Bark will

not bear transportation more than eight miles to a tannery, in this region.

Idaho.

But one return was received from this Territory. It came from Bear Lake County,
and reported the use of 50 cords of bark, from mountain timber, so scattered that no
estimate of the rate of yield could be given. The timber was all used up.

Iowa.
Eeturns were received from three small tanneries, chiefly using the white and black

oak barks. Oue of these used about a ton of native sumac a year, for sheei) skins,

and for this use it was preferred to bark. Another mentions the sumac as of good
quality, and in great abundance, but not in use. As the i)eeling of bark can only be
done in the busy season with farmers, they could not be induced to cut their wood at

a time when the bark could be saved. A third report mentions the bark as i^rocured
elsewhere, as what is grown is too poor for use. The forests were fast disappearing,
and there was no i)lanting for a future supply.
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Illinois.

1. T]ie bark used in this establishment comes from Michigan.
2. The bark is brought from over 400 miles away.
3. 4. No bark grown for tanning.

Indiana.

1. The wood of trees cut for bark is used for spoke timber. Some 10 per cent, of
supply is from second-groAvth chestnut oak ten to fifteen years old, from Jand that has
been once cleared.

2. About one-quarter of the timber is saved, the rest wasted.
3. The timber from trees that have been peeled is usually employed for ties, or is

cut into staves. The supply may last perhaps twenty years. Sumac is gathered and
sold in the leaf to New Albany, Ind., and to Louisville, Ky., in large quantities.

4. The oak timber is very thin here, and we think in ten years there will hardly be
any oak within from six to ten miles. The timber is used for staves and fence rails.

5. About half of the timber is used for fire-wood. Sumac is gathered for tanning,
but the quantity is not stated.

7. Trees yield about half a cord each ; the yield per acre is very uneven, sometimes
but two and at other times ten cords. The timber is generally used for spokes, staves,
rails, &c. There is mucli bark wasted, because the trees are cut when the bark will
not peel.

8. In the adjoining county of Bartholomew, probably 2,000 cords a year of bark are
cut for tanning.

12. Wood is considered of little value in this region. Chestnut-oak bark we con-
sider the best for all purposes, and our supply comes from Brown and Monroe Counties,
but it is becoming very scarce even there. It grows there on the hill-sides, upon land
that is not considered tillable, along with sassafras and hickory. If protected from
forest fires, it would in a few years cover the hills, and be of value. The small
branches might be used to advantage if properly cured. The chestnut oak should be
fostered, if we are to retain our national rejiutation as leather manufacturers.

13. It has been the remark for the last fifteen or twenty years that the bark was
almost gone ; but people here are becoming more careful oi their oak timber, and
there appears to be a plenty at present prices for the next ten years.

14. Most of the hemlock bark used comes from Michigan, and the chestnut oak
from Ohio. There is no bark for tanning here but the white oak, and that is not
strong enough. The tanners have quit using it, except for light stock.

15. Bark is used up in this part of the country, and we will have to look elsewhere,
if we continue l)usiuess. The farmers have their land about cleared up, and the sup-
ply is almost exhausted. Business is closing up, owing to the scarcity of bark.

16. The timber is mostly allowed to decay.
17. The wood mostly rots. Sumac has been gathered for about twenty years for

the Evausville market, but it is now nearly exhausted.
18. The trees cut are small, and the timber is not saved.
20. The bark used comes from Kentucky and Tennessee.
21. The wood is all used for staves and lumber. The oak is nearly all used up,

where the bark can be saved.
22. The Wabash Valley is tolerably well timbered for a distance of three to five

miles on each side of the river, beyond which it is prairie.

23. Two-thirds of the timber is wasted. In some jjlaces where cuttings have been
made, young trees spring up, but they are often destroyed by fire. When so injured,

they are sometimes cut for bark when half grown. The supply here will be almost
exhausted in fifteen years.

24. The oak is disappearing rapidly, and we are using hemlock that is brought on
the cars. It is thought more profitable, and costs but a little more than half as much
as oak.

25. This is the only tannery in Wells County, and the limited supply of bark occa-
sions difiiculty. The timber' is usually cut in the winter, when it will not peel, and
much is thereby lost.

Kentucky.
2. Most of the timber cut for peeling in this region is left to rot on the ground.
3. Less bark could not be used than at present. Timber may be cultivated as in

Europe. No substitutes have been found for bark that answer every purpose. Sumac
grows, but is of little value, and it is not of late prepared for tanning.

4. In reference to the duration of supplies of bark, twenty-five years ago this sup-
ply was thought to be nearly exhausted. But by going further back among the hills,

and on the roughest ground, it is still obtained, but the supply is nearly exhausted.
It now takes two days to get a load to market.

5. A large part of the timber is left to decay. Sumac grows plentifully, but none
is gathered or used. We are in the midst of a bark region, and thousands of cords of
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chestnut-oak bark are peeled and sent to Louisville and Cincinnati markets, at from
§10 to to |12 per cord, delivered on the cars. At the present rate, it will not take five
years to exhaust all of the bark of Southern Kentucky. As for smna/C no attention is

paid to it, although it is plentiful all through Southern Kentucky.
6. Most of the timber has been left to decay, although they are beginning to manu-

facture it into staves. Sumac grows and is oelieved to be of good quality, but we
think has not been collected. Large quantities of timber, staves, &c., are being ship-
ped from this region.

7. Only the lyest trees are saved
;
prohahly 2,000 cut for supply of this establish-

ment are left to decay.
8. There is a growing disposition to nse eixtracts. Smnac is common, but not used.

Black-oak bark is plenty and cheap.
9. Timber mostly left to decay. At the present rate of use the growth of young

timber is sufficient to supply the place of that which is cnt.

10. About 1,500 trees a year are cut and left to decay. Bark is taken only from the
body of the tree. We have a considerable amount of black oak that will tan, and also
white oak, but neither of them contain much more than half the quantity of tanning
material that is found in the chestnut oak. Fifteen miles east and south of Mount
Sterling there is much of this timber, but it is not at present accessible. Much bark
has been shipped to the cities from this region within the last six years.

11. The timber is left to decay.

Louisiana.

1. The timber cnt is generally lost ; a little only being saved for fencing, &c.
2. Now for the second season, all of the timber has been used for various purposes.

Sumac grows plentifully, but has not been much used,

Maine.

1. About half or two-thirds of the timber cut for peeling is saved.
2. This establishment does but a small business, bnt if reporting for others there

might be noticed a large destruction of hemlock trees, beginning at Winn, Me., Penob-
scot County, and extending north and east. At the present rate of consumption the
grand forests of Maine will in fifty years be nearly cleared of the hemlock trees now
living.

X The timber is all sawn into lumber.
4. Wood used up for fuel. Sumac is used to some extent for tanning purposes.
5. Bark mostly derived from Canada,
6. The timber is used.
8. The timber is always used.

9. The logs are used for lumber and wood. Sumac is gathered and sent to Salem,
Mass., and other places.

10. The hemlock timber Is all used for lumber. A belt of henilock occurs in Wash-
ington County, with a prospect of use.

Jl. Wood used up. Sumac is gathered in a limited way. The bark in this vicinity
is being used up very fast, as no pains are taken to improve its growth. Small trees

ai:© cut that should be left to grow, as the bark is worth little, and the lumber less.

12. 13. The timber is used up.
14. Large quantities of hemlock bark are shipped fr-om Canada to the Eastern

States. It is sold in Boston at $11 a cord.

15. This may be said to be the oldest tanning section of the State, and consequently
the bark is well exhausted. In the more newly settled portions of the State much
of the timber cut for peeling is not ^lsed, or has not been, but it is now being more
generally used, since pine and spruce are growing more rare.

16. The lumber is generally used.
17. It is estimated that a million feet of lumber is left to rot in the woods annually.

Since this establishment began operations, about 100,000 cords of hemlock bark have
been used. About 250,000 cords are still available, sufficient for a supply of about
twenty years.

18. The timber is generally used.

19. Probably half the timber is wasted-

20. 21. The Vimber is generally used.

22. The lumber is used. Sumac is abundant, and might be used.
23. The hemlock is much scattered among other trees, and is commonly used.

24. It is doubtful whether there is ever any more tanning done in this town, as the
vicinity is nearly stripped of its bark. The timber is all used up for boards, &c.

25. 26. The timber is generally used.

57. The time that hemlock will last in this region will depend on the care taken to

keep out the fires. Large quantities of extract are made in New Brunswick, and frjUy

half of our bark comes from this j)rovince.

28;^ 29. The timber is used for mechanical purposes.
'30. Bark iwm this region Is sold ti) places out of town.
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Maryland.
1. The bark nsed comes from various parts of Virginia. The best is from the chest-

nut oak and is believed to be in ample quantity.
2. Not more than a quarter of the timber is used ; the rest is left to rot.

3. The wood is mostly used in burning lime, and for fire-wood.
5. Very little wood is left to decay in this region. Some sumac was sent to the

Baltimore market five or six years ago, but none since, nor do we hear of any demand.
Our bark is chiefly furnished by farmers, who in the course of their cutting save the
bark. Sometimes a tract of woodland is bought by speculators and cut oii' for rail-

road ties and fire-wood, leaving the land to its owners in two or thifee years. In a
few cases this land is allowed to grow up again. The timbej: is destroyed here twjc©
as fast as it grows.

6. Our bark comes from Virginia, where the yield is from four to five cords to the
acre, and the supply is abundant. The wood is commonly used for cross-ties and fuel.

8. Manufacture sumac for market, and this year (,1881) will grind about 400 tons. It
is generally sold in Philadelphia, Wilmington, and the New England States. I have
been handling chestnut-oak bark for forty years, and have during this period seen
it as low as $3 a cord, and as high as 9. It is my opinion that in five years from now
all the chestnut oak bark in this section will have been exhausted ; in fact, this season
the tanners throughout the country have not got a supply.

Massachusetts.
1. The timber is all used;, none is left to decay., Tannin^eatahlishmentsmust decrease

in number.
2. Bark is nearly used up in this vicinity, and it costs too much to make the business

pay. In other localities, where it costs no more to tran^ort to market than fiom
here, the bark can be bought for one-half of what we pj\y.

3. Our bark comes by rail from Canada.
5. Our bark is brought by railroad from Northern NewYork and the northern part of

New England, and from Canada, or by water from the coast of Maine and the British
provinces. [This remark applies to the Essex tanneries generally.]

8. The hemlock extract used will average about 450 pounds to the barrel, and 300
pounds are said to contain the tanning properties of a cord of bark.

14. In tanning with sumac, we find that Sicilian siunac will tan as much from one
bag and a half as the American will in two. The former gives a white and the latter
a yellow color. Sometimes we find some sand in the American bags, that has been put in

to defraud in weight. The farmers take the sumac after it is spent to apply to their
lands.

.

15. In Salem and Peadody (Essex County) the quantity of hemlock bark used for tan-
ning is about 40,000 cords a year, of which nine-tenths come from the British Provinces
and the remainder from Now Hampshire and Maine. Two-thirdsof the total amount
is brought by railroad, the balance by sea. The prices haveavexaged ^10.50 per cord for
the last five years.

22. The amount of bark used In this vicinity is every year increasing, and nearly all

of it comes from Canada, a small portion from New Hampshire, and some from north-
ern New York. The present outlook is, that the supply of bark will, before many
years, be exhausted, and that some other material will have to be used for tanning.

24. About Imlf the wood cut for supply (about 1,600 trees) is left to decay.

MlGHIQAN.

1. Bark is very scarce, and is obtained from other places.

2. Of 17,500 trees used, more than half went to waste. It -seems impossible to pro-

tect hemlock forests : they are exceptionally sensitive to exposure, either to light

or forest fires. The hemlock, like the Indian, '' must go." Chemistry must provide
the tanning agent of the future, although oak may be eultivated to a considerable
extent. The supply here is exhausted, and we shall abandon one tannery this season.

3. All timber is used up very close on account of scarcity^ The tanning barks are
all now used up in from 10 to 20 miles. No methods of preservation were employed
with first settlement, and the timber was sold, except a little reserved for fire-wood.

In England, an oak tree planted in the hedge row once in a hundred feet makes a
pleasant shade for animals, and gives them much timber. It appears that a single

generation will consume all the bark in this State, as well as others. In forty years
we have seen extensive regions entirely denuded in some of the older States.

4. Most of our hemlock bark comes from the northern part of the State, 150 miles
away. Most of the trees cut in this vicinity for bark are saved for fencing and fuel.

5. The sweet fern, growing on the Norway pine plains, is of some value for tanning,
but, owing to small growth, it is not gathered. It is best adapted for calf-skins.

6. About a third of the timber peeled for tanning is saved ; the rest is left to decity.

It takes on an average about four or five- trees to make a cord of bark.



110 STATISTICS OF TANNING MATERIALS.

8. Bark is shipped from about 200 miles away. Ten or fifteen years ago there was
some oak in this vicinity, but it has all been cut, and none has been planted.

9. Most of the timber is left on the ground. The present supply may last ten years,
if tires do not destroy it. I do not know how to prevent the destruction of hemlock
timber. Where they cut out the pine the hemlock dies as soon as it is exposed to the
sun.

10. The timber is all used. About 2,000 cords of bark a year are shipped from a
point a few miles west of this to Chicago.

11. This county is mostly cleared up, and we have only patches of oak timber. The
timber is saved.

16. There is\io tanning material as cheap as hemlock bark at twice its present cost.

About 20 tons of Sicilian sumac are used, and we find it much better than the Amer-
ican. For some kinds of stock the American stock does well, but where you want
solid and light-colored leather, the Sicilian sumac is superior to the American.

Minnesota.

1. Our bark comes from Marathon County, Wisconsin. There is no hemlock in this
part of Minnesota, and the oaks here contain no tanning properties worth using.

2. Bark is brought from Wisconsin.

Mississippi.

1. Bark trees are very scattering, as this is a pine region for 10 or 15 miles around.
The timber when peeled is mostly used for fence rails.

4. The supply of oak in this vicinity is used up, but it can be obtained a few miles
away. Sumac grows here, though none is gathered for market.

6. Trees not used after peeling.

Missouri.

1. The timber is used for rails and cordwood.
2. No bark is obtained in this county ; it comes from Tennessee.
3. The sumac is abundant and of good quality in this vicinity, but not used. Tim-

ber aflording tanning materials abounds in the hilly and rocky regions, and the wood
is coturaonly used.

6. The bark mostly used here comes from the vicinity of Chattanooga, Tenn., and
is from the chestnut oak. It is mostly found in Kentucky, Alabama, and Tennessee,
and some comes from Ohio and Indiana.

7. Our chestnut oak comes from Tennessee and Alabama, and our hemlock from
Michigan and Wisconsin.

New Hampshire.
1. The timber is sold at |5 to ^5.50 per cord. Some sumac has been sent to Port-

land and vicinity.

2. The current price ofbark has gradually risen from $8 in 1870 to $10 in 1881. This
is partly due to the opeaiug of railroads that enable bark to be carried to the great
markets.

3. About 3,000 cords of hemlock bark are shipped annually to Salem, Mass., from
this vicinity.

5. But little bark is to be had in this vicinity.

7. All the old growth has been cut off, and the bark we get now comes from small
and scattering trees mixed in with other kinds of timber. One-third of the timber
cut for bark is wasted. Although there is a considerable amount of small wood grow-
ing, yet there is but very little fit to cut for timber in this vicinity. Many small
streams are nearly dry, and the larger ones have a perceptibly smaller flow of water
than formerly.

12. It may be estimated that 200 cords of bark are taken in this town (Hancock)
annually.

14. In this region there is a considerable quantity of sumac and sweet fern ; both
of them are valuable tanning agents, and could be easily cultivated.

15. The supply for 20 miles around is mostly exhausted, and bark is brought from
50 miles further north. By present methods there is a great waste, and all of the
tanning material in the bark is not used. As prices increase, tanners will be forced
to work closer, one-quarter of the value being now sometimes thrown away.

New Jersey.

1. Most of the oak bark now gathered in this locality is taken from trees of second and
third growth, the wood being used for fuel or charcoal. The supply is very limited
and cannot be kept up many years longer, as much of the wood is cut in the winter
season, when the bark cannot be saved.

2. In making patent leather for the carriage and shoe trade, we must get the stock
soft and spongy, and this is attained by using gambler for about half of the tanning,
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although it costs more than bark on the average. All of our bark now r-onics ground
and in sacks, it being found cheaper in this form than in the leaf. It is chietly from
New York, Pennsylvania, Virginia, and the mountains of New Jersey.

3. We have been in business since 1824, and the prices have averaged about the
same since that time, viz: $14 per ton for ground oak and $12 per ton for ground lu-m-
lock. In the earlier years the supply came from the immediate vicinity ; it has gradu-
ally been cut away, and of course had to be brought from greater distances, but the
era of cheap transportation has progressed in the same proportion, as the distance in-
creased, so that prices have remained about the same.

4. Timber large enough for bark is scarce in this vicinity, as the woodlands have
been cleared for farming. The counties south and southeast have more timber, but
it is coming into market fast, and a great deal is being destroyed by tires. These
causes make bark more scarce. We use some from Pennsylvania and some ground bark
from Virginia.

6. Bark would be more plenty if wood was not cut in winter. The forest fires do
great injuries, especially along railroads,

7. Hoop-poles have been cut in this region for nearly sixty years, destroying the valu-
able oaks and hickories, and leaving mostly the chestnut. "The growth of wood will
not keep up with the wants of the country, and the valuable timber is nearly exhausted.

10. There was a large number of small tanneries in this region some twenty-live to
fifty years ago, each having its local trade. They are mostly gone, and Newark gets
most of the bark from this part of the country, the canal and railroads atfording con-
venient transportation. The scarcity of bark will soon close all the tanneries of this
part of the country. Native sumac was formerly gathered for Trenton, Philadelphia,
and other markets, but that from Virginia has superseded it.

11. Timber land in this i^art of the country has been nearly all cleared up. There
are parties that go about paying $50 to $75 an acre for the timber without the land,
wherever they can find it. The bark is sent to Newark and the timber worked into
railroad ties and other uses. Some is sawn into plank, some rived into staves for nail-

kegs or cut into fire-wood. The tanners of small capital have found themselves un-
able to compete with the large establishments, and have been forced to stop business
or turn their attention to cheaper stock.

New York.
1-4. The timber cut for i)eeling is generally all used up.
5. About 25.000 trees are left to decay every year.
6. The timber is all used up. It is estimated that it yields about 1,000 feet of lum-

ber to a cord of bark. The large tanneries will have to stop business in about four
years. It would be advisable to encourage the planting of the larch, as in Scotland.
It is a good timber, and its bark is used for tanning.

7. It is estimated that 1,200 feet of lumber is yielded to a ton of bark. Hemlock
timber is of slow growth, and it is conceded by all tanners of this vicinity that this tim-
ber is dying and becoming worthless for tanning faster than it is gaining in growth.

8-11. "The timber is all saved. (No. 11 reports 4,000,000 feet from bark-cuttings.)
12. Timber saved. The land when cut over is left waste and grows up with briers

and wild cherry.
13. The timber is used. Hemlock is decreasing fast and there cannot be more than

6,000 or 8,000 cords left in this vicinity.

14. Timber all used. A considerable amount of bark is shipped from here to poinst
east and west, from 500 to 1,000 cords a year,

15. 16. The timber is all manufactured and but a small per cent. lost.

17. It is estimated that 1,500 feet of 1 umber are made to a cord of l)ark. The tanners
in this region have endeavored to protest against the cutting of hemlock in winter,
because the bark is then entirely lost, and it will soon become scarce.

18-24. The timber is all saved.
25. Timber saved. All the desirable hemlock lands in this vicinity, and northern

Pennsylvania, have been bought up recently bj^ large sole-leather companies, and we
think 'that in about five years all the larger tanneries that use over 1,000 tons per
annum and have no barklauds will have to stop or remove to other locations. The
sweeping otf of hemlock timber is fearful to contemplate.

26-29. The timber is all cut into lumber.
30. The hemlock bark of this county (Clinton) will in a very few years be all ex-

hausted, or nearly so, and no methods have ever been devised for reproducing this

material.
31. Other parties have paid $7 for bark in 1880, and have contracted large quanti-

ties on the trees at $4 per cord, and peel it themselves. The hemlock bark is becom-
ing less every year, and large quantities are destroyed by forest fires. The wood is

iLsed for lumber, fuel, and charcoal.
30-32. Timber all sawn into lumber.



112 STATISTICS OF TANNING MATERIALS.

33. The hemlock timber In this county (Clinton) is getting very scarce, and a few
y^ars Avill entirely exhanst the supply.

34. Tiiribei: all used.

3^4 Unless some substitute for bark is found, the tanning business in central und
western New York must iu a few years cease, or supplies of bajk must -be shipped from
otliet regions.

36*.Lumber in the log is worth $1 to $1.25 per thousand feet. It is suggested fhat
the Government of the United States should take care of the tanning material. It is

becoming a question of great practical importance.
37vt;^The lumber is all used.
38. The supply of bark is derived from a large area of country, and will probSLbly

remain' constant for some years.

39,. 40. The timber is aM^manufactured for use.

41. The lumber is saved. The bark is peeled from a great deal of land where the
hemlock is mixed with hard wood, say about half of each. In the spring, the fire

will often get into the forests, and kill all the small hemlock trees and the hard wood,
so that the whole tract is worthless. If some means could be employed to keep out
these fires, the growth would produce a new crop.

42. Lumber used for building purposes. The supply of bark is becoming sc£D3ce,

and it is found only in small parcels.

43-45. Lumber all used.
4rf, Trees saved for lumber and fire-wood. An extract from green wood, chiefly

beech, is used successfully for tanning calf, kip, and harness leathers. It is snggest-ed
that the planting of oak upon land too hilly for agriculture be encouraged by exemp-
tion from taxation.

49. Hemlock timber is becoming scarce, and as there is no oak in this section, it is

difi&cult to foresee what means will be used for continuing these supplies, unless aome
material is discovered that will take the place of barks for tanning purposes.

50, 51. The timber cut for peeling is used for lumber and fire-wood.

52. Believing that within twenty-five years all the hemlock forests of the Uti'ited

States will have been cleared away, with the exception perhaps of Maine, I have
often suggested to land owners and to tanners, that the kinds of timber furnishing
tan-bark "should be cultivated, and that a beginning should be made now in good
season. Oak would probably be the best for cultivation, and in this we should profit

from the experience of Germany, and arrange for cuttings at intervals of twelve or
fifteen years, ad infinitum. In this manner a most excellent bark is obtained, said to
have double the strength of hemlock bark.

53. Supplies are derived from Canada. It is thought tbat all the timber of trees

cut for bark is used.

55. If the exportation of bark extracts to foreign countries continues, our tannBries
will in a few years be left without bark.

57. The bark used at this establishment comes mostly from western Penusyhiinia,
where from ten to twelve cords per acre is a fair yield, and in exceptional cases twen,ty
cords. The supply of barks for tanning, and especially of hemlock, is rapidly drawing
to an end. The soil where the hemlock grows (referring to the hillsides, in western
Pennsylvania, where the soil is thin, and unfit for common agriculture) will not re-

produce the same timber, excepting under peculiar circumstances. It would, there-
fore, be very much better to plant oak trees, which may be made to produce a crop at
intervals of about twenty years. The trees are then 4 or 5 inclies in diameter, and
the bark is the very best for tanning purposes.

58. The timber is iksed. From 100 to 200 cords of batk are sent annually from this
vicinity to Troy, Albany, &c.

59. Not much of the timber is used ; from 15,000 to 20,000 trees are left oa the
ground.

60. Most of the timber is out into lumber.
61. Lumber closely used up. If some substitute is not found soon, we shall have to

stop manufacturing soon. The attention of the department should be jiarticularly

turned to the tanning material of the country. In this region it is about used up.
It is earnestly hoped that some measures will be devised for the protection of this in-

terest.

62-66. The timber mostly used.
67. There has formerly been great waste, but bark is at present generally cared for.

There seems to be lack of judgment in curing bark. It should be peeled and turned
smooth side up to the sun, and be put the same day into piles. This question of bark-
supply has become of"great interest to tanners, and we all realize that a few years at
most, in this section, will leave us without the means of making leather, unless some
substitute is made available.

68, 69. Lumber mostly saved.
70. No doubt there is more bark used than is necessary owing to imperfect leech-

ing.
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72. The timber is saved. The exportiitiou of extracts to foreign countries is sadly
against our interests; our bark will soon be used up, and nothing to show for it.

73. The bark we use is peeled from trees thar have been damaged by fire, or that
have been blown down. All of the timber is used, and there is no wholesale destruc-
tion as in times past.

74. The timber is used. No substitute for bark is known.
75. The timber is used ; the trees average about three to a cord of bark. The sup-

ply may last in this place about seven years; in other places in this region, twenty.
76. About two-thirds of the timber peeled is left to decay.
78. If the wild lands from which the bark is cut were allowed to grow up again,

the supply might be maintained.
79. From one to two millions feet of timber are wasted.
80. A portion, perhaps 2,000,000 feet of lumber, is wasted.
81. The report answers for two other tanneries in this (Lewis) county. The hem-

.'ock in the forests of Northern New York is being rapidly wasted, and from fifteen to
twenty years will exhaust it. As bark becomes more scarce, and highar priced, more
economy will be experienced in gathering it, as now in Europe.

82. Hemlock is chiefly used—a very little birch. It is very evident that some sub-
stitute must be had in the near future.

83. The timber is all used. The bark has been cut very freely for a number of years,
and sole-leather tanneries have been obliged to seek new locations. Only light tan-
ning is done here, and the bark for these will not last more than fifteen years.

84. The hemlock is very much cleared olf ; all the lumber is saved.
85. The hemlock timber is scattered, and the amount cannot be estimated.
85-87. The timber is saved.
88. The most of the hemlock is used up, from the Niagara river eastward, along the

shore of Lake Ontario, for a distance of 80 to 100 miles. Our stock comes by railroad
from counties further south. The tanners of this region are removing into timber
sections.

89. The supply of bark is gett.ug to be a serious question, and something should be
d(me before the supply runs out. The lumber in this region is all saved.

90. The timber is saved, mostly for railroad ties, cordwood, and charcoal,
93. We estimate that the hemlock bark will be nearly all exhausted in Northern

New York, in about ten years. The timber is all sawn into lumber, yielding about
1,000 feet to the cord of bark.

94. Of the bark used, about 1,000 tons came from Osceola, Lewis County. The tim-
ber from which it was taken will not be used.

95. Supplies of bark are gotten from farmers living within ten miles.

96. About half of the logs are left to decay on the ground.
97. Bark is becoming very scarce ; the yield would not exceed a cord to a hundred

acres. Supplies are brought by rail and boat, from 50 to 60 miles. The wood is all

used.
98. Land is getting cleared up close in this section, and little wood is left to decay.

As/or hemlock bark, something must take its place in the near future.
9*9. Supplies mostly come from adjoining counties. There is not much hemlock

here. Most of the wood is used.

100. This is an old settled town, and the hemlock is only cut by the farmers, as they
want material for fences and building.

101, 102. The timber is all cut into lumber.
103. Supplies brought by railroad from 25 to 30 miles away. There is a great want

of care in the curing of the bark. Would be worth $1 or $2 a cord more, if greater

attention were given to this preparation.
104-106-108. The timber cut for bark is all saved.

109. The timber is cut into railroad ties, or fuel for brick yards.

111. The hemlock in Saint Lawrence County is cut primarily for lumber, and at a
season when the bark can be readily secured, say from the middle of June to the 1st

of September.
112. Supplies of bark are obtained in small quantities, ovjiY a large area, and much

of the hemlock is a second growth. The timber is all saved.

113. The timber from bark peeled furnishes about 100,000 feet of lund>er, and 2,000

to 5,000 cords of wood.
115. Hemlock bark is very scarce in this vicinity, and supplies have to come from

about 70 miles.

120. The yield of bark in this (Sullivan) county was estimated at about six cords

per acre, taking the hemlock lands generally through the county ; but now the bark
is nearly all used up and the tanners are locating in northern Pennsylvania. Bark
for shipping is worth |6 a cord. There is only one large tannery now running in the

county, and that will be compelled to sto]) in a year or two. There will still be one

smairsoie-leather tannery in operation, that may run for a few years on bark drawn
from a long distance.

, H. Mis. 38—^8
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121. We do Jiot liud the oak bark of this region profitable bo loug as we can get
hemlock at $5 per cord. It is getting scarce every year.

122-127. The timber generally used ; but little wasted.
128. The bark is now taken cleaner from the trees than formerly. We estimate

that 10 per cent, more is saved than ten years ago. The i-eturns re]3re8ent three tan-
neries, about equal in consumption.

129-182. Lumber is scarce, and it is all saved.
132. This tannery will soon be abandoned, as the bark in this vicinity is nearly all

gone.
134. The timber is all saved. No efforts are being made to grow bark, and the

hemlock forests are fast wasting away.
135. The hemlock bark is peeled more closely than years ago, but otherwise nothing

is done to economize. The lumber is saved.
136-138. The lumber is all saved.
139. Bark is obtained from New York. There is no oak or hemlock in this vicinity.

The latter is nearly exhausted on the Green Mountains, in the region from whence our
supplies come.

141. This section was originally filled with small tanneries some fifty years ago.
Now there is not one where there were twenty-five then. No timber is cut for bark,
but all is used. The hemlock does not endure civilization.

North Carolina :

1. Most of the timber is left on the ground.
2. The timber is generally used for fire-wood. There is a large amount of sumac

growing in this vicinity that might be used in tanning ; but it has not been hitherto
used.

3. From sixteen to twenty oak trees are peeled to the acre, the wood being gener-
ally used for fencing and iire-wood. Sumac is growing in the vicinity, but is not
used for tanning.

4. Nothing has been done with reference to the future, but something must be done.
Bark is getting scarce in this vicinity.

5. The trees cut for peeling are not generally used. The supply has about given out
in this vicinity. No sumac is collected or used.

7. The wood is not generally saved.
8. Bark is generally saved where x^cople are clearing land, and it is used for rails.

9. Most of the timber is saved for lumber, and the tops for fire-wood. The mode of
tanning practiced is expensive, and economy is necessary. Sumac grows in large
quantities, but is not used in tanning. The probability is that tan bark will command
an advanced price in the future.

10-11. The timber is used for lumber, rails, or fire-wood.

12. Business has been carried through three generations. We never allow a full-

grown oak to be cut for any purpose except in showing when the bark will peel. We
cut out the trees which show signs of decay, and preserve the forest as much as possi-

ble. At the present rate our supply will last many years. More bark has been de-
stroyed by cutting timber for rails, &c., in this section than has been used.

13. The supply of bark is irregular, and comes from farmers as they may wish to
cut their timber for rails.

14. The stock law is now in force in this county, which will be a great saving of
timber, as it leads to the taking up of timber lands to form stock farms. The most of
our forest timber is oak, and, with care and economy, it will last a long time, unless
we are drawn upon to supply other localities.

16. About a fourth part of the wood is used. But little sumac grows in this vicin-
ity, and none is prepared for market.

17.'' The timber is used for fire-wood. No sumac is collected.
18. Bark is brought from 20 to 30 miles.
19. Timber generally used; no sumac is used.
20. Wood mostly left on the ground

;
good bark for tanning is getting quite scarce,

and much of it is hauled from 5 to 8 miles.
22. Timber mostly used for fire-wood.
23. Three-fourths of the timber is saved. The bark is much wasted.
24. Bark is of minor importance in our section (Wake County), there being no

bodies of forest from which it is obtained. A few trees are cut on one farm and a few
on another. A tree 3 feet in diameter and of medium height will yield a cord of bark.
The timber is generally saved.

Ohio.

1-3. The timber is all saved for sawing, or is cut into fire-wood.
4. The timber (hemlock) is mostly saved for lumber and shingles, the yield being

about 2,000 feet to a cord of bark. There is nothing in this region that can supply
the place of this bark, and a few years will close up the business in Northeastern
Ohio, very little sumac grows in this vicinity, and none of it is used.
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5. The wood is all saved for charcoal aud miuiDo- purposes. The bark (chestnut
oak) will not last over twenty years in Southern Ohio. It is getting Bcarce in this
part of the country, as in fact is all timber.

6. The white oak is sawn into lumber. It is evident that the future supply will be
scarce aud high priced, unless measures are taken to plant oak.

8. Timber all used.
9. There is much white and blac\ oak in this region (Champaign County). Tbe^

chestnut oak grows in the southeastern counties. It takes a long time to exhaust ai,

country of bark and timber, and it will last very much longer than many suppose.
10. The timber is usually left to decay. No bark is got from this vicinity ; it comes;

from the hilly country of Ohio, or the Upper Ohio River, or from Kentucky and Wesft
Virginia. The supply is fast going, and no care is taken in replanting.

11. The timber is all saved for staves, rails, ties, and chair-stuff. "There is a large-
amount used in the manufacture of splint-seat chairs, and the timber is being destroyedi
at a fearful rate for that purpose, and for railroad ties.

12. The timber cut for bark in this region is generally not fit for other uses than;
fire-wood. A considerable amount of bark has been shipped from this section during;
the last tbree or four years, chieliy to the Northwest.

13. The processes employed for tanning are wasteful, in some cases half of the bark,
being lost.

14-19. The timber cut for bark is all saved.
20. Timber used. The large oak trees are being cut for ship-timber, which is caus-

ing the destruction of a great deal of bark throughout this section of the country, and.
tends to raise the price of bark, as it reduces the supply.

21. Sumac grows here (Fairfield County) plentifully, aud of good quality, but it is;

not gathered. A great deal of bark is wasted by the farmers by their not cutting,
the trees at a proper time, or they allow the trees to stand too long after they are.
killed, and this prevents a new growth, which would produce bark in ten years..
There is a fine opportunity here for some enterprising man, in gathering sumac.

23. The trees (chestnut oak) are mostly used for railroad ties. Bark is shipped here)
(Franklin County) from Pike, Scioto and other counlies.

24. The timber is all used, mostly for railroad ties. Something must be done for bark:
in the future in this county. [The correspondent's father was a forest officer in Ger-
many, where special attention was given to the growing of bark. The trees were cut;
every thirteen years. ]

25. The chestnut oak is generally used for fire-wood, it being generally too crooked I

for other uses.

26. The timber is saved. There has been a great waste, but the farmers are be-
ginning to be more careful. It is becoming scarce in many parts of the country. None .

is planted but for shade in towns, and this is generally hard maple.
27. Timber generally saved for rails and fire-wood.
28. The department should see to it that the chestnut oak is replanted. If this is .

not done the tanning industry of the country will die out.

31. The timber is mostly left to decay.
33. Timber mostly used up for railroad ties.

34. Timber mostly used. Hemlock bark has been shipped from Michigan, The
white-oak bark (the only kind used here) is about all used up, and the timber is be-
coming very scarce.

35. The timber, so far as sound, is used for rails.

36. There is a identy of white oak, but as the yield for tanning is only about one-
half that of chestnut oak, there is not. much of it used.

37. The timber is being cut and taken to the railroad, at a season when the bark
cannot be saved. The supply of bark has been so nearly exhausted in this part of
Ohio that most of the tanners have been obliged to quit the business or to use ex-

tracts.

38. Nothing growing in this region will tan leather but black and white oak, and
the former is all gone.

41. The wood is all used for lumber and fuel. A considerable amount of forest is

being cleared in this vicinity, first, because the owners do not like to pay taxes on so

much unproductive land, and, secondly, because much of the timber is beginning to

decay.
42. most of the wood is used for staves and fence rails.

43-47. The timber all saved.
48. The sumac in this vicinity is all exhausted long since. The owners of timber

land should be advised to be more saving in the sui)ply.
49-50. The timber is saved.
51. The hemlock bark used comes from New York and Pennsylvania. All of the

oak timber is saved, but nothing is done to increase the production. Tan barks in

this vicinity are about ''ijlayed out," and no oak timber is cut unless the wood ia

wanted for some use.



116 STATISTICS OF TANNING MATERIALS.

52. The timber is used.
53. The timber furnishing bark is found only on the highest points and ridges, and,

when cut, the wood is all used. Timber is disappearing rai>idly, the steam saw-mills
and railroads using it up very fast.

54. The oak timber is generally used for staves.

57-58. The timber is all used.
59. Bark timber is only found in this county (Noble) in small quantities, and on

ridges. There are probably not more than fifty acres in the county, yielding about
twenty cords to the acre. The wood is used. It is highly important that informa-
tion should be gathered upon the subject of future supplies in this industry.

60. The timber is being rapidly destroyed, and conservative measures are becoming
every day more important.

61. There is a great deal of oak timber cut for railroad ties and staves, and much
timber is wasted. Farms are being bought up, and the timber is being cut off for

these uses, which will soon leave the region destitute of bark supplies.

62. Bark is procured from other localities.

65. A great deal of timber is left on the ground.
66. Much timber is used for railroad ties, and some goes to waste. The bark used

in Ross County comes chiefly by canal and railroad from a distance. The southern
portion of the State has been a good bark country, but it is being rapidly exhausted.

67 The timber is being all used up for staves, lumber, and fire-wood. Trees should be
planted for future use.

68. If farmers would cut their timber when it would peel there would be enough for

local use, but it is generally cut in winter.
70. The wood is used. For local tanneries the supply appears to be enough for the

next fifty years. Those that do a large business; will have to move to where bark is

plenty and cheap.
70. The wood generally used for rails and fuel, but sometimes it is wasted.
73. Timber sawn into plank and railroad ties.

74. Most of the wood is left to decay on the ground.
75. Timber mostly left to decay, excepting a part used for rails.

76-77. The timber mostly saved.
78. The greater part of the timber is not peeled, because there is so great a demand

for lumber in the construction of railroads, that it is not saved. Portable saw-mills are
being moved all around through the fall and winter, and the prospect of higher prices

for bark are becomiug greater every year.

79. The timber is about all saved.
80. The timber is all used. There is no hemlock bark in this region, it is brought

from Michigan.
81-82. The timber is all saved.
83. Beech and hickory barks afford tanning material, but the leather made from the

former is stiff. That from hickory is softer, and from willow a soft nice leather is

produced, but the strength of this bark is small.

[One establishment in Ashland County had discontinued, owing to the competition
of hemlock tanneries and the exhaustion of supplies. The timber had been cut and
wasted till none remained upon which dependence could be placed for a supply.]

Oregon.
1. The timber is red and yellow fir, and excessively abundant.
3. It is rumored that a large tannery is to be started here by a San Francisco com-

pany. If so the supply of bark will last but a few years, as so little care is taken to
protect it.

4. The hemlock of this region is not iu large bodies, but is scattered and only found
in small patches. If it occurred together, the yield would be about 120 cords to the
acre. The fir would yield much more bark, but we use it only from trees about twenty
inches in diameter at the butt. The moss is too thick on the heavier timber. The
hemlock of this country is only found on the mountains, but it is left to rot. There
is a plenty of fir, and it makes much better lumber.

5. The fir forests are abundant, but they yield a very mild bark. Some tanners have
imported extracts, for the purpose of making stronger liquors than can be made from
our bnrks. Large tracts of land are now covered with firs from 4 to 18 inches in diam-
eter, that were entirely destitute of timber 35 years ago. The hemlock is not thus
spontaneously produced.

6. The forests of hemlock are heavy. This timber is seldom used, but the firs and
oaks are generally used.

Pennsylvania.
1. The trees are generally saved for wood and lumber.
2. The timber is generally used. Nothing is employed for tanning purposes but

rock-oak bark, and nothing has been done to enlarge the production by planting or
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otherwise. There is a small quautity of sumac used by the tanners here (Adams
County), but none is shipped.

3. The supply of chestuut-oak bark within a hundred miles of here (Pittsburgh) has
decreased so much that we have to look for our supply to West Virginia, Maryland,
and a small part of Pennsylvania along the line of the Baltimore and Ohio Railroad,
Pennsylvania Railroad, and the Ohio River.

4. But little timber is allowed to decay. The sujiply of bark will probably last for

a long period.
5. The bark within a hundred miles is exhausted, and our main supply comes from

further points, principally from the Allegheny Mountains by rail, and by the river from
West Virginia. The timber is mostly saved, fhe greatest loss coming from the cutting
of woodlands for clearing, when there is no market for the timber. It is our opinion
that the bark supply of Pennsylvania will be exhausted within fifty years, as there is

nothing growing that will take place of the timber cut down. The annual consump-
tion of bark is very large ; no means have been taken to economize, nor has a substi-
tute been devised. No sumac is gathered in W^estern Pennsylvania, the supply being-
obtained from Maryland, Virginia, and Tennessee.
In view of the great destruction of tiuiber in this country, grave and serious ques-

tions will sooner or later arise concerning the future supply of timber and bark, upon
which so many important industries owe their existence. The only remedy is the cul-
tivation of forests, and as i^rivate enterprise would hardly engage in this very impor-
tant matter, it behooves the different State governments, under the systematic direc-

tion of the general government, to enact such laws as will bring about the desired
result. There are now many barren hills in Pennsylvania unfit for agricultural pur-
poses, that could be bought by the State and changed into forests.

8. Timber is not cut for peeling faster than it is wanted for use.
10-11. Timber generally saved.
13. Of 140,000 trees, about half are saved. Where accessible, the timber is used for

railroad ties and for sawing.
14. Timber mostly used. It is cut to clear the land for farming. More care is taken

now than formerly in leeching and grinding the bark, and in sheltering it from the
weather. A large amount of tanning is wasted by exposure and bad management.
Forest fires destroy a large amount of bark every year. If the small trees were care-

fully protected the oak lands would furnish a continuous crop. Thus, for instance,

4,000 acres of oak-bark laud, properly protected and managed, would yield 1,000 cords
ofbarkijer annum for all time. In 1862, in Perry County, a number of acres were
cut in that way (taking onlj^ the large trees), and within five years there has been
taken six cords per acre from the same ground. There were, however, hundreds ofacres
there which could not be protected from fire, and the future supplies from these burn-
ed districts were lost. The hemlock bark will not reproduce itself.

15. The timber is used for rails and wood.
16. A very large i^art of the timber is not used. Supplies will last eight or ten

years. In this region (Bedford County) the rock oak is well suited to the rolling up-
land, and it has been regarded as a fine bark region. This has influenced the loca-

tion of a large number of tanneries in the upper half of this county. On some slopes

there is an undergrowth of oak that will in time produce another crop *'in the life-

time of our boys."
17. The timber is generally used. The prices of bark at our railroad station have

been from $1.50 to $2 in advance of us each year.

18. Timber all used for railroad ties, planking, and cord-wood. Small quantities of
sumac are collected and sent to Morocco and sheepskin tanneries in Philadelphia.

19. We need a law protecting our forests from being cut until the timber is of a cer-

tain age.
20. Most of the bark comes from over a hundred miles. In this vicinity only a few

single trees are generally barked, and only in very small tracts. The wood is gener-
ally saved. Woodland is becoming gradually scarcer.

21. The timber is all used. Bark is very scarce in this vicinity (Reading), and, if

dependent upon the home market, a few years would exhaust the supply. Within a
short time it will be found necessary to resort to the remaining wild land in the State

in order to continue the business of tanning.
22. The timber is used for saw-logs, railroad ties, and cord-wood.
23. All of the timber suitable for lumber is used. The sumac growing in this vicin-

ity is of no account, and is not collected.

24. The timber is generally used either for rails, cord-wood, or railroad ties. There
are three large tanneries in this vicinity (Bedford) which together consume about
1,600 cords of chestnut-oak bark annually.

25. The timber is generally used. Cannot estimate the length of time the available

supply of bark will last, as large quantities are shipped to other points.

26. The timber is generally used for lumber. Sumac is quite abundant in this

vicinity, but it is not collected.
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27. The titjdber is manufactured into lumber.
28. The timber cut for bark is all used.

29. The timber cut for bark is all used for lumber.
30. The timber cut for bark is generally used.

31. The timber cut for bark is used for lumber. Sumac groAvs abundantly in this
vicinity (Bradford County), but is not collected. About 4,000 cords of hemlock bark
were shipped by railroad from Wyaloosiug during the past summer.

32. The timber cut for bark is generally used.

33. The timber cut for bark is all used for cord-wood and sawed timber.
34. The timber cut for bark is all used. Sumac is very scarce, and is not collected.
35. The timber cut for bark is all used for lumber. Sumac grows in this county

'(Camden), but is not collected. The bark supply in this vicinity will be entirely ex-
hausted within two years. There are but few timber lots left, and lumber is in good
demand. If tanning is longer continued in this county, bark will have to be imported
from other localities.

36. The timber supply is about exhausted. All of that cut for bark is used for
lumber.

37. Probably one-half of the timber cut for bark is left upon the ground to decay.
The yield of timber is from 1,000 to 2,000 feet per cord of bark. The bark supply will
last many years, if economically used, fires prevented, and it is not shipped to other
places. Much hemlock is destroyed by fires carelessly set in burning fallows and by
hunting parties.

38. The timber cut for bark is used for railroad ties.

39. The timber cut for bark is used for lumber.
40. The timber cut for bark is generally used.
41. Bark timber is scattered, and it is impossible to estimate the yield per acre. The

timber is generally used.

42. The hemlock timber is generally used for lumber. The oak is burned in clear-

ing the land. Sumac grows along the Clarion River, but it is not used for tanning
purposes,

43. The timber cut for bark is used. Large quantities of bark are shipped. Oak is

still abundant. Sumac is abundant but is not collected. A young growth of birch
timber is taking the place of the timber cut for bark. Several large tanneries are
being erected.

44. The timber cut for bark is mostly used.

45. The timber cut for bark is all used for railroad ties and other purposes. Sumac
is abundant, but is not collected.

46. The timber is generally used. The bark supply is being rapidly exhausted.
The oak timber would reproduce itself were it not for forest fires.

47. The timber is generally used.

48. The timber cu't for the bark is all used. About the same quantity of bark is

. shipped as is used here for tanning.
49. Three- fourths of the original timber supply in this vicinity has been cut off.

The timber is cut for lumber, and none for bark merely. Less than one-half of the
hemlock timber is peeled. An excellent tanning extract is made from chestnut wood

. and roots. Sumac grows abundantly but is not collected.

50. The timber is used for lumber and stove-wood.
51. The timber is all used for lumber. The hemlock is mostly owned by farmers who

have their wood lots reserved, and only cut it as they need the timber for building
purposes. Some of the timber lands are held by speculators, for higher prices.

52. The timber cut for the bark is generally used.
53. All of the timber that is accessible is used ; the tops g:enerally go to waste for want

' of market. White, Spanish, black, and chestnut oak timber grows in this vicinity,

but it does not pay at present prices to use the bark for tanning. Sumac was for-

: merly collected here for tanning, but is not at present. The quality is not as good as
that grown in Virginia. Much valuable timber is destroyed by fires carelessly set by

1 locomotives, and in clearing land.

54. The timber cut for the bark is generally used.
55. All honor and praise to you for the initiatory steps you have taken in regard to

'the tanning industry. I desire to call your attention to the economic use of the bark
used in tanning, after it has been produced and peeled. There is an immense loss

and waste in the use of bark after it is peeled, and I would classify that wastage
under the following heads, viz: curing of the bark, grinding, leaching, and decom-
position of bark liquor after it is leached. All of the above subjects would deserve an
investigation by the chemist of your department. My experience in the curing of
bark is that it is the lightest and produced the best liquor when it is piled in the
shed before it is quite dry, or, in other words, before it is very dry. This is similar to the
Improved process of curing and drying tobacco. In griitding great advantages are
claimed by cutting machines. It is evident that coarsely-ground bark cannot be
leached well especially if the leaching is done with cold water.
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1 desi3ril)ed a new process of leacliiug in the "Shoe and Leather Reporter or Trade
Journal," of June 9, 1881. The process of using 212 degrees therein described is an
innovation upon established usage, but up to the present date it has proved to me to be
a great improvement over my former method, and I think it is worthy of general
adoption by the craft. There is a great loss in bark liquor by decomposition and fer-

mentation, or chemical change of the liquors. This change is greatest in warm weather.
In combining the tannin of the bark with the gelatine of the Iiide, it is demonstrated
that there is a great loss of tannin. This loss is accounted for mainly in the fermen-
tation of the liquor, and by imperfectly extracting the tannin in leaching.
The extract matter or liquor of the bark is composed largely of coloring matter; it is

my opinion, sustained by experience and observation, that the gelatine of the hides

takes up of this coloring matter in equal proportion to the tannic acid that is in the liquor, and
becomes a component part of the leather, so that in making up the amount of tannin
that is combined with the gelatine of the hide, the coloring matter in the liquor should
be taken into the account. And it should be remembered that tannic acid in crystals
is a colorless substance.
For the chemist to make ah account of the loss oftannic acid by exposure to air, he

should take equal quantities of hark liquor of equal strength, and leave the one ex-
posed to the air, and have the other hermetically sealed; this would decide the mat-
ter as to the loss of tannin by exposure to air ; but in making such an analysis, the
fact that the amount of tannin contained in oak bark depends very largely upon the
soil and climate in which it is grown should be taken into account, and I am of the
opinion that the chemical change that takes place in the use of hemlock-bark liquor
is small as compared to the loss in the oak barks ; especially in rock or chestnut oak,
it is the greatest.
Five years ago I experimented with a barrel of liquor by putting a small quantity

of sal or washing soda into strong new liquor, to neutralize the acid, and to prevent
its fermentation. I tanned ten calf skins in it in two weeks, and had a pair of
boots made of one of the skins for my own use, and wore them three successive win-
ters. The leather was rather dark, but very pliable and soft. But the process would
not answer for sole leather, where solidity is required. I did not repeat the experi-
ment, but I desire that the chemist of your department would make a practical test

of it on a small piece of hide for the henefit of the craft.

In addition to the above, this report shows the following : The yield ofbark is great-
est at the base of the mountain ranges, as the trees are larger and more abundant.
It is also true that the trees are larger and the yield greater where there is running
water or moisture. At least three-fourths of the timber cut for supplying my establish-

ment w^ith bark is left upon the ground and allowed to decay. There is nothing in

which there is so much prodigality as in the timber peeled for the bark that is left to

lie and rot for want of a market. By taking portable engines and saw-mills into the
mountains, and boring and drilling wells to get a supply of water, the most of it

might be converted into lumber and sold at a good profit.

56. The timber cut for the bark is used. The sumac growing in this vicinity is

collected.

57. The timber is all used for lumber.
59. The supply of bark timber in this vicinity is being rapidly exhausted. The

trees cut are generally used for lumber, railroad ties, and cord-wood.
60. The timber is generally used for railroad ties, fire- wood, and charcoal. There is

some sumac collected in this vicinity, hut we cannot state the amount. We Avould
suggest that the United States Government adopt some plan to stimulate the people
owning timber land to plant chestnut oak and hemlock trees where cleared off. As
yet nothing has been found that will answer as a substitute, and produce the same
result.

61. All of the timber is used in the mines. The mountains in this vicinity have
been cleared of timber for use in the coal mines in the valley. The young timber or

sprouts would in time become more valuable than the original crop, were it not for

the fact that thousands of acres are hurned over annually, and the sprouts and young
trees destroyed. The fires are set by parties who herd cattle in the mountains, and who
set fire to the leaves in order to allow the grass to grow the year following. Many of

the fires are also set by tar burners in order that they may the more readily find the

pine knots, and in this manner thousands of dollars' worth oftimber is destroyed for a
few barrels of tar. If the fires were kept out and the sprouts trimmed up, it would
require but a few years' time to cover these mountains with a fine growth of timber.

62. As a rule the timber is used.

63. About one-fourth of the timber cut for supplying this establishment with bark
is left upon the ground to decay. The amount of timber thus annually wasted would
yield Ibur million feet of hoards. Bark should be more thoroughly leached, and greater

care taken in peeling in order to save all of the bark that is practicable. The amount
of sumac collected here will not exceed ten tons annually, and all that is collected ia

used here.
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64. The timber is used fur limiber.

65. About one-half of the timber is used. A small quantity of sumac is collected
for home use.

66. The timber cut for supplying this establishment is generally used for lumber
and wood. Steps should be immediately taken to secure legislation preventing large
companies from peeling thousands of cords of bark and leaving the- timber upon the
ground to decay. This is now being done extensively along the Philadelphia and Erie
Kailroad. This timber will all be needed within a few years' time, and it will cost the
country a vast sum to replace it.

67. The timber is all used. Every State in the Union should have reserved tracts

of timber laud, which 8>iould be under the charge of educated forestry men, and in the
season of bark peeling only such trees should be selected and cut as do uot show a
rapid and healthful growth, or would soon die of old age, and their place should be
filled with young plants of the same kind.

68. As a rule the timteer cut for bark is used. A law should be passed prohibiting
the cutting of young trees.

69. Most of the timber is used for lumber.
70. The timber is nearly all used.
71. A large portion of the timber cut for the bark is allowed to decay upon the

ground.
72. The timber is used.

7'M The timber cut for bark is used. The bark supply in this county (Fayette) is

about exhausted. That still remaining is difficult of access. The ground cut over is

rapidly growing up to young timber.
74. Twelve hundred trees are wasted annually.
75. The timber is used. About one-fourth of the bark used by us comes from this

immediate vicinity. The remainder is from the mountains 20 to 30 miles distant, and
from West Virginia. The bark supply here is becoming scarce and cannot be depended
upon.

76. The timber is not generally used.
77. From 600 to 1,000 trees wasted annually. The supply is being exhausted in this

vic'nity, though we have a mountain range to depend upon for a supply.
78. The timber cut high up in the mountains is left upon the ground to decay. Bark

timber grows rapidly in the mountains but is frequently injured by tires. Sumac was
formerly collected in this vicinity but has not been saved for several years past.

79. Between 3,000 and 4,000 trees left upon the ground to decay annually. In this

vicinity, embracing a radius of 15 miles, the bark is rapidly disappearing, tanning-

having been carried on extensively for the past thirty to forty years. Ridge land is

being cleared. Mountain land will not reproduce, owing to the frequency of the
burnings. An annual supply of from 500 to 700 tons of bark can be obtained within
17 miles of the railroad for many years to come. A large quantity of sumac is collected

and shipped to Hancock, Md.
80. Timber that is conveniently accessible is used. Sumac is collected and shipped

to Hancock, Md.
81. Small quantities of sumac are collected and shipped to the Baltimore, Md.,

market.
82. Three hundred cords of wood, 2,000 railroad cross-ties, and 50,000 feet of lumber

wasted annually. Sumac grows abundantly, but is not collected. The forests of
of this State are very rapidly being cut down. The tanneries require an increased
amount of timber iu order to furnish their supply of bark, and it is safe to predict
that from 50 to 60 per cent, of the timber cut is wasted. There will needs be natio-

nal legislation before many years, such as will prohibit the recklessness in the destruc-
tion of timber, as well as to cause the planting of young trees in order to maintain the
future supply.

83. The timber is used for railroad ties.

84. The timber is generally used.
85. The timber cut is all used for domestic purposes. Most of our timber lands are

in the mountains and are being rapidly cut away. The timber grows spontaneously,
though it will require many years to grow.

86. The timber cut for the bark is generally used for rails.

87. As a rule the timber is used for railroad ties. The bark supply is being rapidly
exhausted. Much of the land from which the timber and bark has been taken lies

useless, while with a little attention it would soon become productive. Where trees
are taken others should be planted in their stead.

88. The timber cut for the bark is generally used. There is much spruce bark
wasted here annually, owing to the low price paid for it.

89. About half of the bark of timber cut is used. The State must protect our forests
Boon or suffer great loss in one of its staples.

90. The timber is generally used.

91. Timber is all used for lumber. Hemlock aud oak bark have onlv been used
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iu tins county (Jefforson) since 187(). T\w. largest portion of the bark is sliipped tc

Pittsburgh and other points east.

92. Most of the timber cut is wasted, on account of the distance from railroad and
market.

93. The timber is all utilized. We deplore the wanton destruction of forests in

the tannin o' and other interests, and hope some way will be found to remedy the exist-

ing evil.

94. All of the timber cut is used for railroad ties and lumber. The small limbs oi

the chestnut oak, we think, could be used with profit in tanning.
95. The timber is generally used. Sumac grows abundantly, but has not been collec

ted during the past twenty years. If the forest or mountain fires that occur almost
every year could be prevented, bark would grow on the mountains as fast as required
for use. Much timber is used for wood without peeling.

96. Most of the timber is used for railroad ties. There are two varieties of sumac
growing in this vicinity in considerable quantities, but it is not used.

97. The timber is used for railroad ties. There is an abundance of bark iu this val-

ley. Rock oak is most used. During some years 2,000 cords of bark are taken to Port
Royal station from this valley.

98. The timber is all used for lumber.
99. All of the timber is used for lumber.
100. The timber is generally used. Bark is becoming scarce in this vicinity; two-

thirds of the bark used in this establishment are shipped from other counties, and from
Virginia.

101. Much hemlock is still standing, but large tanneries are being ereeted which will

consume from 10,000 to 12,000 cords of bark annually, and owing to the scarcity of
hemlock in Pennsylvania, excepting three or four counties from which the supply must
be produced, it will not require many years to exhaust the bark supply in these prolific

counties.

102. The timber is all used.
103. All of the timber is used for railroad ties and for fire-wood. There are places

throughout the county where timber should be cultivated, especially upon lands that
can be used for no other purpose.

104. All of the timber cut in this county is used. No tanning material is wasted.
No steps have as yet been taken to produce it, except where bark timber is protected
in its second growth on such lands as are not desirable for tillage. Very little sumac
is collected for home use ; there is none shipped. Since 1875 we have purchased bark
by weight (2,000 pounds per ton). The bark supply is from the mountain counties of

the State. Rock oak is principally used in this county.
106. The timber is generally used. The timber in this immediate vicinity is very

scarce. That remaining is principally black oak, white oak, hickory, and locust.

It will soon be found necessary to start forests for future use.

107. There is very little timber cut in this vicinity.

108. Very little timber land in our county. Our bark supply comes from western
counties.

109. The timber is used for fencing and lumber.
111. No timber land. Bark is brought from a distance.
112. The timber is mostly used for car lumber.
113. About 300 trees wasted annually.
114. The timber is all used.
115. Much of the timber cut for the bark is wasted. Shipping bark to Europe

should be prohibited, as the supply is being rapidly exhausted.
116. The timber cut for bark is all used for lumber.
117. The timber is all used for lumber.
118. The timber cut in this vicinity is all used.
119. Timber is all used for lumber.
120. The oak timber is used for railroad ties, and the hemlock for lumber. No

methods for economizing in the use of bark have been used in this county.
121. The trees cut for bark are all used for lumber.
122. The timber is all used for lumber.
123. All of the timber is used.
124. Rock oak is only found upon ridges and in the mountains. This is much more

of a hemlock country. The valleys of Pine Creek, Lurrys Creek, Lycoming Creek,
Loyal Stock Creek, and Murrey Creek produce a large supply of hemlock. While the
intention is to save the timber, fully one-half of it is destroyed by fire. The sui^ply

ofivhitepine timber has been about exhausted in this county. Where the pine has
been cut away, allowing the sunlight to reach the roots of the hemlock, the result

has been that the hemlock has died. Considering this dying out of the timber, the
destruction caused by forest fires, and the natural consumption, it is safe to estimate
that the bark supply will be exhausted within 10 years. Sumac grows abundantly
upon lands that have been burned over, but it is not collected.
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1^. The timber is used.

126. All of file timber is used.

127. Tbe timber is generally used.

liiiS. The timber cut for the bark is used.

129. The greater portion of the timber cut for the bark is used.
130. The timber is generally used.

131. About two-thirds of the timber is used, and one -third or about 2,000,000 feet,

wasted.
132. All of the timber that is peeled is used for lumber.
133. Much of the bark of timber cut in this vicinity is never utilized for tanning

purposes.
134. The timber cut for the bark is used for railroad ties and for car timbers.
135. The timber cut in this immediate vicinity is all used.
136. None of the timber is wasted. No methods for economizing the materials or

enlarging the production have been employed. Our hemlock forests axe being rapidly
exhausted. Much of the timber is annually destroyed by forest fires, and unless legis-

lation is soon had in the premises, we will soon want for timber. Oaks and chestnuts
attaiu a considerable size in twenty years' time, providing a little attention is given
them.

137. Sumac was formerly collected in this vicinity and shipped to Philadelphia, but
has not been collected for several years past. It is merely a question of time before
bark will become a scarce article. In the hemlock districts, where it is most abun-
dant, the price paid for bark during the past year, was $1.50 per cord, more than ever
before. ''In my opinion the tanners have had their best days, and unless there is

less cutting down of forests, or more planting, the tanners will be situated as the
English tanners are, who are paying from $30 to $40 per ton of 2,240 pounds, for bark,
and who depend upon America to a great extent for all kinds of oak bark for tanning."
Tree planting should be encouraged.

138. There is very little bark peeled in this vicinity. All of the timber cut is used.

Heavy tanning is virtually ended in this locality; extracts and chemicals do not seem
to produce a prime article of leather, excepting for certain kinds of light stock.

139. One-half of the bark is wasted, as the trees are cut at a season of the year when
the bark is worthless.

140. None of the timber is wasted, as it is cut only as needed for use. Nearly all of

the tanneries in this section have closed on account of the scarcity of bark.
141. The timber cut for bark is generally used for railroad ties or lumber.
142. There is very little bark peeled in this vicinity. All of the timber is used.
143. Most of the timber is used.
144. There are no large timber tracts in this vicinity, and all the bark that is ob-

tained is taken from timber culled out of the woods for making railroad ties and for

general use. The timber is all used. The enormous quantities of timber that are
being taken for railroad ties and car lumber is rapidly stripping the country of its

wood. No forests are being planted in this section as lands are too dear.

145. All of the timber is used,
146. The timber is used for railroad ties. Large quantities of bark are shipped to

other places.

147. The timber is used for the manufacture of cars, railroad ties, planks, building
material, and fnel. Nearly 20,000 trees per year are required to supply this establish-

ment. The hemlock is mostly shipi)ed by rail from Lycoming County. Persons own-
ing timber lands know the value of the bark, and are allowing the young trees an
opportunity to grow by cutting the old ones. This is a mountainous country, and if

the fires could be kept out the bark supply would last for many years. With care
oak-bark trees, or chestnut-oak trees will reproduce the same. Have known tracts
thus cared for to produce more bark after standing twenty years than was originally
taken off both for bark and timber.

148. The timber is generally used for railroad ties and props for mines. Sumac
grows in abundance, but is not collected. Bark is being rapidly consumed, and large
quantities are shipped annually.

149. Timber is about all used.

150. The timber is generally used.
151. The timber is used for railroad ties and lumber.
152. Nearly all of the timber cut for supplying this establishment with bark is left

upon the ground to decay. The amount wasted is not less than 18,000 tons of cord-
wood. A very little of the timber cut ia used for railroad ties. '' The only mode of
economizing bark that we can find is to adopt the best modes of grinding and leaching
it, for which purpose we use Barber's, Allentown mill, and improved circulating leaches
of simple construction, and we cover our vats to prevent evaporation. The patents
obtained throughout Europe and in the United States, by Paul Gondalo, of Paris, for
the manufacture of his improved process of pure liquid tannic acid or tannin are liable
to work a revolution in the tanning interest. The wood of the ordinary chestnut tree
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^rowitig nothing but briers and scrubby busbes, it seems to me as fit a subject for leg-
islation, with a view to replanting them with hemlock, as so niuch legislation on Htocl<^-

ing onr rivers and streams with fish, inasmuch as very much of this land is too rough
to utilize in any other way."

179. The timber is used.
180. The timber cut recently has been utilized. It was formerly left upon the ground

to decay. Steps should be taken to prevent forest fires. The acorns should be col-

lected and planted, and tree planting should be promoted throughout the country.
181. The timber cut is generally used. ''The destruction of timber by forest fires

will average ten per ceut. of the timber annually. These fires could in a great meas-
ure be avoided if settlers would exercise proper precaution, and burn their fallows at
proper times."

182. Thirteen million five hundred thousand feet (board measure) of lumber is an-
nually left uj)on the ground to deca3\

183. The timber is all used or manufactured into lumber.
184. The timber is generally used.
185. Timber is used. Forest lands are taxed too high, and no one can afford to hold

them. Laws are not strict enough to protect wild lands from fire.

186. The timber cut is all manufactured into lumber and shipped. Sumac is abund-
ant, but is not collected.

187. The timber is used for lumber.
188. Most of the timber is used for railroad ties, and a portion of it for lumber.

Much of the young timber is destroyed by mountain fires.

190. The timber is generally used.
191. All the timber is used.
192. Sumac grows abundantly, but is not collected. The timber cnt for bark is gen-

erally used.
193. The timber is used for lumber. This is a farming country. The bark used in

tanning is purchased in small quantities from the farmers. There are no large tracts

of hemlock timber available.
194. The trees are all used for lumber.
195. The timber peeled to supply this establishment is all manufactured into lum-

ber. "Within a radius of 10 miles from this place (Warren County) there is prob-
ably 50,000,000 feet of hemlock timber left upon the ground to decay annually."

197. The trees are all used for rails, lumber, and fire-wood.
198. Five million feet of lumber is wasted annually.
199. The trees cut for bark are all manufactured into lumber, and shipped to New

York City.
200. The timber is all used.
201. Nearly all of the timber is used.
202. The timber is all used.
203. The timber is generally used for railroad ties and laths. ''The forests are being

rapidly destroyed, au'd some measures should be adopted to keep up the supply for

future generations, as is done in old countries. A tree should be planted for every
one that is cut down."

204. The timber is generally used.

205. The trees are generally manufactured into railroad ties and lumber.
206. The timber is used.
207. Nearly all of the timber is manufactured into lumber.
208. The timber is all used for lumbtr and fire-wood.
209. None of the timber is wasted.
210. The timber is generally utilized.

211. The timber is generally used.
212. The timber is used for fire-wood and saw-logs.
213. All of the timber is used for fire-wood, &c.
214. All of the timber is used.
215. Very little of the timber is wasted. Most of the timber lands in this section of

the country is owned by the South Mountain Iron Company.

South Carolina.

2. About one hundred trees are wasted annually. " As a tanning agent the sweet-
gum briers produce an exceedingly tough leather, though it is of a darker color than
that produced from oak bark."

4. The timber cut for the bark in this vicinity is manufactured into tire-wood for the
city market. Up to the present time we have been able to obtain an abundant supjjly

of bark in this immediate vicinity, though the greater portion of it has consisted of
red and black oak, which is not considered the best lor tanning.

5. About 600 trees are allowed to decay upon the ground annually.
6. One hundred trees are wasted annually.
7. The timber is generally wasted. "The introduction of improved machinery in
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has been proven to contain a percentage of pure tannin, nearly equal to that, of rock
oak harl; and in France and Austria, where large factories have been established for
its manufacture, the sale and use of it have been very^ widely extended and successful.
Owing to the great purity of tannic acid so made, its efficiency in converting raw hides
into leather, either alone or in combination with bark liquors, has been proved to be
very great, audit results in an increasea plumpness or Thickness of the leather and
enhanced gain or yield of weight, as well as considerable increase in the rapidity of
the process. The company formed in this country is erecting works at Huntingdon,
Pa., on the grounds of the Pennsylvania Railroad Company, and expect to be provid-
ing their tannin by the twelfth month (December) next. Our own experience in its

use has been so far limited, but has convinced us of its very great value as a medium
of making good and genuine leather, in all respects equal to what is produced by bark
alone, and we expect to use it extensively.''

153. The timber is used for wood and lumber. The bark supply is still very abun-
dant.

154. The timber is generally used.
157. The bark used for tanning in Philadelphia is mostly obtained from the interior

of Pennsylvania. Some Spanish oak bark is obtained from Delaware, but not in large
quantities. Large quantities of bark are annually wasted by improper care and care-
lessness in curing.

158. The timber is all used for lumber, &c. '' The supply of hemlock and oak bark
is about exhausted in the counties of Wayne and Pike. Tanneries are being aban-
doned. Hemlock extracts cost 4 cents per pound ; oak, 6 to 7 cents per pound, and
terra Japonica, 5 cents per pound. All of them are inferior to bark for tanning pur-
poses and cannot be used in the manufacture of sole leather with profit. The quality
of the leather manufactured by these substitutes is very inferior, soft, and spongy,
and deficient in weight and very objectionable in color. I have used all of them and
with very unsatisfactory results."

159. The timber is all used. The bark supply is nearly exhausted in this vicinity.

160. The trees are cut for the timber.
161. All of the timber is utilized. The laws prohibiting the setting of forest fires

should be strictly enforced. Were it not for the destruction of timber by fires, the
hills and mountains in this locality would furnish an abundance of timber: There is

very little sumac growing here, and that is of an inferior quality.
162. The timber is utilized, excepting in cases where it is distant from the railroad.

None of the timber is cut for the bark alone. It is cue for railroad ties, and other
purposes. This is a coal mining eounty, and there is very little tanning done. The
price of bark has declined since the close of the war.

163. The timber is all used for railroad ties, props in coal mines, or for fire-wood.
Efi"ort8 have been made upon two occasions to collect sumac growing in this vicinity
and prepare the same for market by thrashing with flails, but they were unsuccessful
on account of the low price received. Where the timber has been cut and the land
has not been since cleared, a second growth is springing up from the old stumps and
is growing very fast. There have been instances in which timber was cut a second
time within twenty-five years, the timber cut being suitable for railroad ties, fence posts
and rails. In many sections in the mountains a second growth of timber is prevented
by files, either set by locomotives, or by parties desiring to prepare the land for pas-
turage.

164. The timber is generally used for railroad ties and props in coal mines.
165. The timber is used.
166. The timber cut for bark is all used for railroad ties, rails, and cord-wood. Su-

mac was formerly collected and sent to the large cities, but none is collected at present.
167. Nearly all of the timber is left upon the ground to decay. Nothing has been

done in this vicinity to increase the growth of bark timber,
168. From thirty to forty cords of wood is wasted annually. Sumac grows abun-

dantly but is not collected.

169. About one-half of the timber cut for bark is used. Fifteen hundred cords of
bark were shipped to the Pittsburgh market from this vicinity during the present
season, 1881.

170. The timber is left upon the ground to decay. About 200 trees are wasted an-
nually.

172. All of the timber is used for lumber.
174. All of the timber is utilized.

175. The timber cut for bark is all used.
176. The timber is generally used.
177. The timber is all used.
178. The timber is generally used. *'In view of the increasing demand for leather,

which is the result of a large immigration, must or should, in my judgment, suggest to
our government some plan to renew the hemlock forests that have been sacrificed for
the trade ; and in view of the fact that millions of acres of land in the States are now
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tlie tanning business will do more to build up and econemize this industry than any-
thing else. Bark is of a good quality, water power abundant, timber laud cheap, and
in our mountains the chestnut oak and hemlock abound, and with good railroad
facilities hides can be made into leather as well and at as little cost as in any part of
the Union."

8. The timber is generally used for stove wood.

Tennessee.

2. The timber is generally used.
3. About one-half of the timber is left upon the ground to decay.
4. The trees are usually left upon the ground to decay.
5. Sumac is abundant in this vicinity ; very little of it is collected. There are thous-

ands of acres of prime chestnut-oak timber growing in Middle and Eastern Tennessee,
which will remain until the further extension of railroads will make it available. At
the present time the gradual increase in the branches of the railroads in Middle Ten-
nessee has about kept pace with the demand for bark, while in the eastern division
the recent opening of longer ines has brought the bark of that section into the market
in much larger quantities.

6. About 400 cords of wood are allowed to rot upon the ground. Sumac grows
abundantly, and informer years it was collected in large quantities and shipped.

7. The timber is generally used for rails and wood. There is but little sumac grow-
ing in this locality, and none of it is collected. Very little tanning is done here.

8. The timber is, as a rule, left ujjon the ground to decay.
9. About 4,000 trees wasted annually.
10. Three hundred trees are left upon the ground annually.
11. Timber is generally left upon the ground ; 50 trees wasted annually.
12. The timber is generally left to decay or burned in log heaps. In the manner in

which bark is peeled here it requires the bark of eight trees (each of which yields a
cord of wood) to furnish a cord. The waste of timber in 1880 amounted to at least
275 cords, and in 1881 to 400 cords.

13. About 10,000 trees are wasted annually. The mountains in this vicinity are very
heavily timbered. Large quantities of sumac are growing, but there is none col-

lected.

14. The chestnut oak in Eastern Tennessee is taken from steep mountain ridges. The
yield is but few trees per acre, and it does not pay to get out the timber. About one-
half of the timber cut for the bark is left upon the ground to decay.

15. All of the timber is used for cord-wood and lumber. The growth of timber is

equal to the demand. "I have adopted the plan of cutting out the old and dying
trees, and allowing the young and thrifty ones to grow."

16. Froi eight to ten trees to the acre are wasted. Black oak is very abundant ia

this vicnity. The supply of chestnut oak is quite limited, and will not last more than
two or three years longer.

17. One hundred and fifty trees are wasted annually. Much of the timber is cut
for the purpose of clearing the land, without reference to the bark as an article of
commerce. Sumac grows abundantly, but is not collected.

18. The timber is used for rails, lumber, and fuel.

19. About 170 cords of wood are annually wasted. Sumac is very abundant. Very
little of it is collected for home use, and none of it is shipped. The ''Stars Mountain,"
five miles east of this place, produces large quantities of chestnut oak, and from that
point on across the line into North Carolina it grows abundantly in the mountains.
The supply used by us is furnished by the foot-hills of these mountains.

20. The timber cut near the railroad is used for fuel. Tbe remainder is left to decay.
Sumac is abundant, but is not collected. There is but little tanning done in Ten-
nessee. The bark is weak, and more is required than if chestnut oak or hemlock
were used. White-oak timber is abundant, but is too valuable to cut for the bark.

21. The timber is generally used for lumber. About 3,000 cords of bark have been
shipped from this vicinity to Louisville, Ky., during the present year.

22. Timber is used.
23. One-fourth of the timber is used.
24. The timber is wasted. From 4,000 to 5,000 trees are left upon the ground an-

nually to decay.
25. About one-half of the timber is burned upon the ground.
26. From 300 to 600 trees are left upon the ground annually.
27. The chestnut oak is generally left upou the ground to decay.
28. There are 300 trees left upou the ground annually. Black sumac grows abun-

dantly upon cleared land. No use is made of it.

Texas.

1. The timber is generally used for railroad ties and fire-wood. Sumac is used here,

but none is shipped. The supply of bark is inexhaustible. The forests are large, arid,

the condition of the soil is such that it cannot well be drained and cultivated.
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2. The timber is all used. Care is taken to preserve the live-oak timber ; the tops
alone are cut and peeled, and the trees are allowed to sprout again. This process can
be repeated at intervals of a few years each.

3. About one-half of the timber is allowed to decay upon the ground. The sweet
gum and ash grow in this vicinity, and are excellent for tanning. Ash, by cold leach-
ing, reaches 54° of strength, sweet gum, 42°. Both produce a color resembling hem-
lock. Sweet gum is very abundant. Bark timber is plenty, and there are but few
tanneries in Eastern Texas. The bark is not utilized for want of capital.

5. The timber is generally left upon the ground to decay. The bois-de-arc grows
abundantly in this section, and furnishes an excellent tanning material. A large per
cent, of tannin is contained both in the wood and in the fruit. There is a weed grow-
ing here called ''brown weed," which is sometimes used for tanning purposes.

6. Most of the timber cut for the bark is left upon the ground to decay.

Utah.
1-3. The timber is used for lumber and fire-wood.

Vermont.
1

.

About one-fourth of the timber is left upon the ground to decay. Bark is shipped
to Boston. Sumac grows in abundance, but is not collected.

2. The timber is all used for lumber.
4-10. The timber is all used. Sumac is not collected.

11. Very little tanning is done here. The timber is all manufactured into lumber.
Bark is scarce and expensive. The supply used is obtained within a radius of 20 miles,

and is diminishing every year. The sumac in this section is of limited growth. It

is not abundant, and is not used for tanning purposes.
12. The timber is all used.
13. The trees are usually cut into lumber or wood. Very little sumac grows, and it

is not collected. From 75 to 100 cords of hemlock is shii)ped to Massachusetts annually
from this vicinity.

14-17. The timber is all used.

Virginia.

1. The timber is all used.
2. The timber is generally used. About 1,000,000 pounds of sumac is collected and

shipped to Richmond from this section annually.
4. The timber is generally manufactured into lumber. Sumac is collected and used.

Some of it is shipped to other points.

5. The trees are all used for fire-wood. Large quantities of sumac are collected.

6. All of the timber is used. Sumac is collected and shipped to Alexandria and Bal-
timore.

7. The trees are generally used.

8. One hundred trees wasted annually.
9. The timber is used for rails and lumber. Sumac is collected, prepared, and shipped

to foreign countries.

10. Timber is used for staves. Sumac is collected and shipped to Richmond, Va.
11. The timber is generally used. Sumac is abundant, but is not collected.

12. One-half of the trees are left upon the ground to decay. This section is densely
timbered (the varieties being oak, poplar, chestnut, and hickory), but has no railroad
facilities.

13. 14, 15. The timber is used.

16. The trees are generally left upon the ground. Probably 300 cords of wood are
annually wasted. Small quantities of sumac are collected and shipped to Winchester,
Va. Our bark supply is obtained from what is known as the Massimatten Mountain.
Bark is abundant, though difficult of access. Large quantities are shipped out of the
State.

17. About twenty cords of wood are wasted annually.
18. Most of the trees are left upon the ground to decay. Sumac is collected and

shipped to Winchester. "The lands upon which the chestnut oak grows in Virginia
are mountain lands, too steep and rocky for any purpose of agriculture, other than
vineyarding, orcharding, or perhaps witli some of it, grazing, and are valuable only for

bark, wood for smelting the iron ores abundant here, and of fine quality and high per
cent. In this locality the furnace men utilize large quantities of the timber cut by
the tanner. Bark forests, when cut down, do not give place to other kinds of 1 imber,
as is so frequently the case with other kinds of timber lands, but rapidly and thriftily

shoots up a new growth to the exclusion of the other timber, and, in time, renews the
bark supply."

21. The timber is used for railroad ties and wood. About 1,200 to 1,500 tons of su-
mac are ground here and shipi^ed to Baltimore, Philadelphia, New York, and Boston.
" I also grind from 600 to 1,000 tons of black oak bark, which is mostly shipped to
Europe."
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22. About 15,000 trees are wasted annually.

23. Sumac is collected. From 500 to 600 tons of sumac are 8liii)ped annually to
Philadelphia and Wilmington. Three thousand cords of hark are shipped from'this
county annually, and the supply is being rapidly exhausted.

Washington Territory.

1. The timber is seldom used; 350,000 feet of lumber is wasted annually. '^Have
been engaged in tanning for twenty-five years, using fir bark, which is abundant, and
can be purchased at $4 per cord. Finding it unprofitable, as the leather was open
and very light, but tough and strong, I have used alder, and am now using hemlock
entirely^ finding it most profitable. Our hemlock differs materially from that in the
Eastern States, being as fair as chestnut oak, quite thin, with scarcely any rot on it,

requiring an average of about four trees to the cord, which are peeled a length of

100 feet or more. A tree having a diameter of 4 feet or more at the stump, and
peeled a distance of 150 feet, seldom furnishes a cord of bark. This bark makes a
very good leather for skirting, and I consider it preferable to the eastern hemlock."

West Virginia.

1. About 380 trees are annually left upon the ground to decay. Sumac is abundant,
but is not collected. Timber is cut in this section in order to clear the land and fur-

nish grazing for cattle, and much of the timber is burned upon the ground.
2. Tanning is not a profitable business hero at X)resent on account of the high jirice

of bark.
3. About 400 trees are annually left upon the ground to decay.
4. The trees are usually left upon the ground to decay, though recently a portion of

the timber has been used for railroad ties and fencing. Bark of the best quality is

abundant in this locality. ' 'I find that chestnut oak gives the most profit and produces
a very fine leather."

6. One-fourth to one-third of the timber is wasted, about 5 cords of wood to one
cord of bark. Extract is used to facilitate the tanning.

7. Timber is generally used for coopers' materials and fence rails,

8. The timber is used for rails, and railroad ties. From 300 to 500 cords of bark are
shipped annually from this point.

9. There are 5,000 trees left upon the ground and allowed to decay annually.
10. Three hundred and twenty-five trees are left upon the ground annually to de-

cay.
11. The timberis generally used for fence rails and railroad ties. The practice ofdead-

ening trees by girdling them was formerly practiced here, but is growing into disfavor.
There is probably one-third as many white oak trees in this vicinity as chestnut oak.
None of the white*oak bark is saved, although it contains one-half as much tannin as
the chestnut oak. Black oak also grows here, but cannot be used for tanning sole

leather, as it causes a bloom on the grain of the leather, which depreciates its value.
12. About one-half of the timber is used for fence rails, staves, &c. A law should

be enacted prohibiting the useless waste of chestnut oak bark.
13. About 30 trees are wasted annually. Bark should be used the season in which

it is cut, as it loses its tanning qualities by being kept.
14. One hundred and twenty-five to 140 trees cut, which are principally left upon

the ground to decay. The supply of chestnut oak bark is rapidly diminishing. At
least 2,500 cords were shipped to Wheeling during the year 1881. Spruce pine is, how-
ever, abundant here, and produces excellent leather when used with oak bark. This
establishment has been in operation for sixty years, and tluring thirty years of that
time has consumed 125 cords ofbark annually. Forest fires, which are set for the pur-
pose of affording grazing for cattle, destroy much timber.

15. The timber is generally wasted ; from 600 to 800 trees are left upon the ground to

decay annually. Both oak and hemlock timber are abundant in this locality. Very
little hemlock has as yet been used for tanning purposes.

15. Chestnut oak is abundant, but is difficult of access.

17. The trees cut for bark are all left upon the ground.
18. One hundred trees are either left upon the ground to decay or burned annually.

Large quantities of chestnut oak bark are annually destroyed by deadening the trees.

19. The timber Is generally used. Chestnut oak is abundant in the hills of this

region, and is only peeled as the timber is needed for use.

20. Most of the timber is burned upon the ground.
21. The trees are generally left upon the ground to decay. Bark timber is abun-

dant, but there are no means of conveyance to market.

Wisconsin.

1, 2. The timber is generally used.

3. Bark is obtained from Michigan.
4. The timber cut for the bark is generally used.

5. About 1,000 trees wasted annually.
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6. The timber is used for lumber and building purposes. The supply of bark is be-

coming scarce, and some means should be adopted for continuing the supply.
7. The timber is all used.

8. About one-half of the timber cut for the bark is used.

9. Most of the trees are left upon the ground to decay. Much bark is wasted by
careless handling, and very little is done by tanners in order to economize in the use
of bark. The government should retain possession of timber land, now owned by it,

in order to provide for the future wants of the public.

10. A portion of the timber is burned upon the ground.
11. Forty thousand trees are wasted annually; most of the bark used is shijjped by

lake from Michigan. This establishment has been in operation thirty years, and dur-
ing that period has consumed at least 210,000 cords of bark, to furnish which 840,000
trees have been cut, and allowed to rot upon the ground.

12. Bark is shipped from Northern Wisconsin and Michigan, and the timber is gen-
erally left upon the ground to decay. Oak and hemlock trees should be planted.

l.'S, It is estimated that the tanneries around Lake Michigan, from Two Rivers to

Whitehall, use 120,000 cords of bark annually. No methods for economizing in the
use of materials have been employed. "Tanners around Lake Michigan seem to be
able to compete with those in New York State and Pennsylvania, although bark costs

them less by one-half than here, and the tanneries are being built and enlarged in the
large cities (Chicago and Milwaukee), and abandoned in the country. The bark is

brought to the hides, the labor, and the demand for leather. This is for the business
around Lake Michigan, contrary to New York State and Pennsylvania, where the tan-
neries are mostly located in the hemlock forests."

16. The timber is generally used.
19. A portion of the timber is left upon the ground to decay. Bark is becoming

scarce, and the supply is rapidly diminishing.
20. ''There is no hemlock growing in this vicinity, and we receive our supplies from

Northern Wisconsin and Michigan. We understand a great many of the trees are left

upon the ground to decay, and no method of economizing or enlarging the production
has ever come to our notice."

22. There is no bark peeled within 60 miles of this place. The timber cut for the
bark is generally left upon the ground to decay.

VIL—FOREST FIRES.

1.—PRELIMINARY CONSIDERATIONS.

[a.) Importance of the subject.

The importance of the injuries that are done to forests by running
fires has led us to give particular attention to this subject, as directly

relating to the maintenance of forest products within the United States.

For the reasons stated under the following pages, we have collected,

and in most instances condensed, the statutes of the different States and
Territories relating to this subject, and after these the laws and regula-
tions adopted in other countries, some of which might readily be adopted
with great advantage in our own country. The whole series of these
laws and regulations will afford ready assistance in the preparation of
new laws upon the subject, or in the amendment of existing statutes.
These laws are followed by abstracts from replies of correspondents

to local inquiries, and after these are presented various plans and sug-
gestions that are regarded as valuable in measures for the prevention
and control of these fires—the question of forest-fire insurance, as it

stands at the present time in Europe, and such historical accounts as
illustrate the terrible extent of these injuries, as they sometimes happen
in hot and excessively dry seasons. The possibility of their occurrence
presents the strongest possible motive for precautions, by which alone
they may be prevented at times when the conditions threaten the great-
est danger. . .
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(b.) Advantages to he gained by following the Subject historicaUy.

In followiug the successive steps of legislation upon a given subject,
it may genepally be expected that the earlier statutes embody the theo-
retical ideas of their authors, and the later ones, the modilications that
these undergo when tested by experience. In a series of general stat-

utes, therefore, the difterences introduced by way of amendment, may
be regarded as an evidence of an error to be avoided, a fault corrected,
or an omission supplied. In this sense these earlier statutes, although
obsolete, still have their value as showing the growth of ideas, and when
compared with those of later date, they serve the useful purpose of in-

dicating such provisions of law as have been tried and found wanting,
and that therefore should be avoided. These considerations have ac-
cordingly led us to present, in the study of forest fires, as given in this

report, so far as it could be done, the full history of legislation in the
several States and Territories upon this subject.

(c.) Differences due to Soil^ Climate, and other Conditions.

There can be no doubt but that difterences of soil, of climate, and of
circumstances, demand in some degree a moditication of statutes to meet
the wants presented in these variable conditions, and that therefore a
universal law for the prevention of forest tires could scarcely be framed
in such a manner as to be equally applicable to every section of the
country. As a leading object in presenting this subject has been to

offer suggestions that have been thoughtfully devised, and carefully

modified from experience, we have thought that this coidd be done in

no way so effectually as liy the statutes themselves. The information
upon which they were founded has seldom been preserved, and the dis-

cussions that may have been had upon these projects, have for the most
})art been forgotten or lost. The laws themselves, however, unquestion-
ably embody in every instance the views of those who enacted them, or

at least the major part, and it may be fairly presumed that the earliest

statute in the series of each State, not less than its subsequent amend-
ments, represents the sum of experience and observation on the part of

those who framed it.

(d.) The dangers are always greater in new Settlements,

It is observed everywhere, that in the first beginnings of a settlement,

whether in a forest region or upon the prairies and the plains, the dan-

gers from running fires are greatest, and that they gradually diminish

as the region becomes thickly settled and well cultivated. This partly

results from the diminution of loose and inliammable materials, and
partly to the increasing vigilance of the inhabitants, and the habitual

care against accidents by those who have property to protect. The
amendments to statutes may therefore in some cases be simply an in-

dication of this change of conditions, and allowance shoukl be made
for these changes in estimating the propriety of the measures that such

statutes provide.

{e.) The imjyrovident habits of Pioneers.

It is further to be remembered, that the earliest of the pioneers in a
new settlement, are often those who do not make permanent improve-^

ments, but under a restless desire for change they seek a new field of

H. Mis. 38 9
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enterpriseioiig' before the society arouud them has become perraaueutly
settled and well established. This unstable and transient class, the
first beginners, are generally i^ersons of slender resources, and have
little to lose. They are accustomed to regard the world around them
as open for their use, and in matters of pasturage for their stock, as

well as forest products for their own supply, and often for such little

industries as they can undertake upon a small capital or by their own
labor, they often appropriate wherever it is most convenient. It is from
this class of our population that we have the most to fear in the way
of forest fires. Habitually careless and improvident, they donot hesitate,

where there is a motive and an opportunity, to apply fires to lauds not
their own, for the purpose of improving and extending the range for

their cattle, or to clear lands for cultivation, and sometimes to destroy
the evidences of their own trespass and depredations.

(/.) The Difficulties arisingfrom Self Interest.

These fires present the greatest difficulties for prevention or punish-
ment, and often for control, on account of the facility with which they
may be started, the abundance of combustible material in a new country,
and the fewness of willing hands to aid in the efforts made for extinc-

tion. In our reports from correspondents, it will be seen that in some
instances whole communities regard these fires with satisfaction, pro-

viding that they escape personal damage, and that with this general
community of interest, the enforcement of laws, however salutary or
much needed they may be, can scarcely be expected and but seldom
secured. These considerations should of course be duly weighed in

adapting a statute to the conditions of a given region, for it is undoubt-
edly preferable to adopt a measure that can be enforced and sustained,

even although manifestly short of meeting every requirement that is

desirable, rather than one, however plerfect in its provisions, which can-

not be sustained.

2. SUMMARY OF LEGISLATION TENDING TO THE PREVENTION OF FOR-
EST FIRES WITHIN THE UNITED STATES.

(L) ALABAMA.

By an act passed February 10, 1803, while this State was a part of

Mississippi Territory, entitled ^'An act to prevent unlawful hunting,
and for other purposes," a fine equal to double the damages, was im-

posed, for injuries done to stock by fires, besides severe corporeal pun-
ishment upon slaves convicted of thus hunting, and a fine of $10 to the
master, for each offense.

An act approved December 12, 1822, entitled "An act to sui)press the
evil and pernicious i)ractice of fire-hunting," repealed the former act,

and substituted a fine of $50, half to the informer, and half to the county.
It applied only to the practice of deer hunting by night, with gun and
fire.

By "An act to prevent the burning of the woods at improper seasons
of the year," passed in 1852,^ It was forbidden, without the owner's
consent, to willfully set fires with the intent to burn a forest, woods, or
woodlands, upon any lands of another, excepting in the m'onths of Feb-
ruary and March, under a penalty of $10 to $200. If such fires were
communicated negligently, the fines were to be ®f half the above amount.

1 Laws of Alabama, 1852, chap. 23, page 52.
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The owner might bring a further action for damages from fires set at
any other season of the year.

The firing of any pine forest, with willful intention to burn, injure, or
destroy it, where it had been cut, boxed, and used for the production of
turpentine, was, by an act passed in 1856,^ made an indictable offense,

and punishable by imprisonment in the State penitentiary not less than
two mouths nor more than five years, or in the county jail not more than
twelve months, and a fine of not less than $100. If the ofl'ense had been
done by a slave, he was to be branded or Avhipped, or both, at the dis-

cretion of the jury, but the whipping was not to exceed one hundred
lashes for the same offense.

If such fires were set by a white or free colored person through care-
lessness or inattention, the offense was to be deemed a misdemeanor,
and upon conviction in the circuit court of the district", where the
pinery was located, he might be fined not less than $50, nor more than
$200.

A law passed in 1868, ^aud limited to Coosa Oount^^, prohibited any
person from coming into the county for the purj^ose of cami)-hunting or
fishing, burning wood, or doing other injury to property, under penalty of
not less than five times the value of the property so injured or de-

stroyed, or imprisonment in the county jail not more than thirty days
If in such camping, fires were set to the woods, the parties became
liable for all damages.
A laAV applicable to the counties of Jefferson and Tuskaloosa only,

was passed in 1873,^ i^rohibiting the burning of any woods within five

miles of the coaling grounds of any iron company making iron, or pre-

paring to make iron, without the consent of such companies first ob-

tained. A fine not exceeding $5,000, or imprisonment not exceeding
ninety days in the count}' jail, might be ordered upon conviction, by the
court trying the same, besides a fee of $20 to the solicitor, to be taxed
upon the defendant, and collected as in other cases of misdemeanors.
This act was not to apply to teamsters.
A law limited to Washington County, passed in 1875/ the setting of

fires to woodlands that cause injuries beyond the owner's premises,
might be punished by hard labor for not less than three nor more than
six months. This act was limited to three years, but was repealed Jan-
uary 23, 1877, and instead thereof an amendment was made to the re-

vised code, under which any person who willfully sets fire to the woods,
or forest, on inclosed lands of another, or who willfully causes fire to be
communicated to such i:>remises, except in February and March, be-

comes liable to a fine of not less than $10, nor more than $200, the same
being made to apply to the County of Washington.

(2.) ARIZONA.

The Compiled Laws of this Territory contain the following provision against the
firciug of woods :

^

Sec. 144. "If any person or persons shall wilfnlly and intentionally or negligently
and carelessly set on fire, or cause or procure to i3e set on fire, any wood, prairies,

1 "An act to prevent the burning of forests worked for turpentine." Laivs of Ala-

bama, 1855-6, chap. 30, page 19.
3 "An act to prevent trespass by camp-hunters in Coosa County in the State of Ala-

bama." Private laws of Alahama,lS6ri, chap. 38, page 403.
3 "An act to prohibit the burning of any woods within five miles of the coaling

f

grounds ofany iron company within the limits of the counties of Jefferson and Tuska-
oosa," Approved March 28, 1873.

""An act to prevent woods burning in Washington County." Laws of Alabama
1874-5, chap. 343, page 507.

^Com^iU^ laws of Arizona ^ 1864-'71, page 95, sec. 144,
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grass or other lands or grounds in this Territory, every person so offending shall, on
conviction before any court of competent jurisdiction, be fined in any sum not less

than two hundred nor more than one thousand dollars, or be imprisoned in the county
jail not less than ten days nor more than six months, or by both such fine and impris-
onment, in the discretion of the jury trying the case

;
provided, that this section shall

not extend to any person or persons who shall set on fire any wood, prairies, grass or
other lands adjoining their own farm, house, plantation or inclosure, for the necessary
preservation thereof from accident or injury by fire, by giving to his, her, or their

neighbors reasonable notice of such intention."

(3.) ARKANSAS.

AN ACT to prevent the firing of "Woods, Marshes or Praries, etc.i—(Approved February 3, 1875.)

Be it enacted hy the general assembly of the State of Arkansas :

Section 1. That if any person shall wilfully set on fire any woods, marshes, or prai-

ries, so as thereby to occasion any damage to any other person, such person shall pay
a sum not less than twenty-five nor more than three hundred dollars, one-fourth thereof
for the use of the person suing for the same, and the other three-fourths to the use of
the public school fund of the county in which the offense is committed ; in default of
payment of such fine, he or she be imprisoned in the county jail not less than ten nor
more than sixty days.

Sec. 2. That if any person shall willfully set on fire any woods, marshes, or praries

not his own, such person shall be fined in any sum not exceeding one hundred, or be
imprisoned in the county jail not less than ten nor more than thirty days.

Sec. 3. That if any person shall willfully set on fire any woods, marshes, or praries,
whether his own or not, so as thereby to occasion any damage to any other person,
such person shall make satisfaction in double damages to the party injured, to be re-

covered by civil action.

Sec. 4. When an offense shall be committed against this act by a hireling, with the
consent or by the command of his employer, such employer shall be liable in the same
manner and to the same extent as if the act had been committed by himself.

Sec. 5. Be it further enacted, That if any person shall set on fire any grass or other
combustible material within his inclosures, so as to damage any other person, such
person shall make satisfaction in single damages to the party injured, to be recovered
by civil action, in any court having jurisdiction of the amount sued for; but if any
such person shall, before setting on fire, notify those persons whose farms are joining
said place which he proposes to burn that he is going to fire such grass or other com-
bustible matter, and shall use all due caution to prevent such fire from getting out, to
the injury of any other person, he shall not be liable to pay damages as provided in
this section.

Sec. 6. Be it further enacted, That if two or more persons shall wish to burn off any
woods, or marshes, or praries for the benefit of such neighborhood,they shall give notice
of such intention to those concerned in the immediate vicinity at least one day before
such burning, and if a majority of those living contiguous thereto shall consent to the
same, and said persons shall use all duo caution to prevent damage thereby, such per-
sons shall not be liable to the penalty in the foregoing sections of this act.

Sec. 7. That this act take effect and be in force from and after its passage.

(4.) CALIFORNIA.

AN ACT to prevent the Destruction of Forests bv Fire on Public Lands,2 (Approved Februarv 13,

1872.)

Section. 1. Any person or persons who shall wilfully and deliberately set fire to any
wooded country or forest belonging to this State, or the United States, within this

State, or to any place from which fire shall be communicated to any such wooded coun-
try or forest, or who shall accidentally set fire to any such wooded coiintry or forest,

or to any place from which fire shall be communicated to any such wooded country or
foi-est, and shall not extinguish the same, or use every effort'to that end, or who shall
build any fire, for lawful purpose or otherwise, in or near any such wooded country or
forest, and through carelessness or neglect shall permit such fire to extend to and burn
through such wooded country or forest, shall be deemed guilty of a misdemeanor, and
on conviction before a court of competent jurisdiction, shall be punishable by fine

not exceeding one thousand dollars, or imprisonment not exceeding one year, or by
both such fine and imprisonment

;
provided, that nothing herein contained shall apply

to any person who in good faith shall set a back fire to prevent the extension of a fixe

^Laws of Arkansas, 1874-'75, page 128.

^Law8 of California, 1871-'2, chap. 102, page 96.
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already bnrniug. All fines collected under this act shall be paid into the county-
treasury for the benefit of the common school fund of the county in which they are
collected.

(5.) COLORADO.

By an act passed in 1861, ^ the following provision is made to prevent fires from being
set upon prairies

:

Section 129. If any person wilfully set fire to the grass upon any prairie, for the pur-
pose of destroying the same, or to the trees, grass, leaves or underbrush, in any forest
or timber, so as to destroy or kill the trees in said forest, or any part of them, such
offender shall be fined, in any sum not less than twenty nor more than two hnndred
dollars, or shall be imprisoned in the county jail not exceeding six months, or maybe
both fined and imprisoned.

Sec. 130. If any person carelessly set fire to the grass upon any prairie, so as to de-
stroy the same, or leave a fire burning upon or near any prairie, which shall be com-
municated by the wind to the same, and destroy the grass thereon ; or if any person
carelessly set fire to trees, grass, leaves, or underbrush in any forest or timber so as to
destroy or kill the trees in said forest, or any part of them, or leave a fire burning in
or near any forest or timber which shall be communicated by the wind to the same,
and destroy or kill any of the trees thereof, such offender shall be fined in any sum not
exceeding twenty-five dollars.

Sec. 131. Nothing in this act shall be construed to apply to any j)erson who may, in
the months of March and April, set fire to the grass upon his own land, or upon public
lands unclaimed or unoccupied, which fire he shall keep within proper control, and
prevent it from doing injury or damage to the property of others.

Sec. 132. In case any person shall set fire to any prarie, timber, or forest, he shall

be liable to the parties (if any), who are damaged thereby, to the whole amount of said
damage and costs, to be recovered by suit at law.
By an amendment passed in 1879,- railroad companies were required to cause a strip

of land not less than G feet wide, to be plowed every year, between the 15th day of
July and the Ist of October, upon each side of the line of road, so as effectually to de-
stroy and cover up the vegetation thereon, and be sufficient to x)reveut the spread of
fires. The outer line of these strips was to be ux^on the line of the right of way, or, if

upon lauds owned by the company, 100 feet from the centre of the road. This was
not to be required within the limits of any town or city, nor along the line of a rail-

road running through the mountains, where plowing would be impracticable. The
practice might also be omitted in counties where the board of commissioners should
certify their opinion that it was not necessary, either on the whole of the line within
the county or iu any particular part.

(6.) CONNECTICUT.
[From Kevised Statutes: Civil actions: Of trespass. Edition of 1849, p. 128.]

Sec. 277. Every person who shall set fire on any land, that shall run upon the land
of any other person, shall pay to the owner all the damage done by such fire, to be re-

covered in an action of trespass. (1836.)

[lb. Civil actions : Of evidence: p. 84.]

Sec. 135. In all actions against any person or persons, or against any incorporated
company, for the recovery of damages on account of any injury to any property,
whether real or personal, occasioned by fire communicated by any locomotive engine
while upon or passing along any railroad in this State, the fact that such fire was so

communicated, shall be taken as full prima facie evidence, to charge with negligence
the corporation, or person or persons who shall, at the time of such injury by fire, be
in the use and occupation of such railroad, either as owners, lessees, or mortgagees, and
also those who shall, at such time, have the care and management of such engine, un-
less such person, persons, or corporation shall show that no negligence was, at such
time, justly chargeable to them, or to those in their employment. (1840.)

(7.) DAKOTA.

AN ACT to prevent the Firing of Woods, Marshes and Prairies.* (Approved January 5, 1869.)

Be it enacted, tfc.

Section 1 . If any person or persons shall willfully set on fire or cause to be set on fire

any woods, marshes or prairies, with intention to damage or injure the property of

^Laivs of Colorado, 1861, page 317, sec. 199.

^Laivs of Colorado, 1879, p. 73.

^Law8 of Dakota 1868-'69, p. 231, chap. XVIII.
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another person, sucli person or persons, so offending, shall upon conviction thereof be
fined in a sum not more than five hundred, nor less than fifty dollars, and imprisoned
in the county jail not more than six months, nor less than thirty days or both, at the
discretion of the court, and shall be liable for all damages done by such fire.

Sec. 2. If any person or persons shall negligently or carelessly set on fire, or cause
to be set on fire, any woods, marshes, or prairies, the person or persons so offending,
shall upon conviction be fined in a sum not more than one hundred nor less than
ten dollars upon conviction thereof, and shall be liable to injured parties for all dam-
age occasioned by any fire set or caused as aforesaid, to be recovered by civil action.

Sec. 3. That any person or persons setting on fire or causing to be set on fire, any
woods, marshes or prairies, or lands owned or occupied by him, her or themselves, for

the purpose of securing his, her, or their own property, from damage or destruction by
prairie fire, shall be held liable for all damage occasioned thereby : Provided, That
nothing in this act shall be so construed as to prevent any person or persons from firing

against fire when his, her, or their own property is in imminent danger of damage by
the near approach of prairie fire.

Sec. 4. It shall be lawful for any person or persons to set on fire or cause to be set on fire

any marshes or prairies, owned or occupied by him, her or themselves, during the months
of March, April and May : Provided, That the person or persons desiring to set such fire,

shall give at least twenty-four hours' notice to all persons occupying lands within one
mile of the place where such fire is to be set.

Sec. 5. No property, real or personal, shall be exempt from seizure and sale, on execu-
tion issued to satisfy any judgment obtained under the provisions of this act.

Sec. 6. All acts and parts of acts in conflict with the provisions of this act are hereby
repealed.

(8.) DELAWARE.

By a statute dating- from the Colonial period,^ it was provided that
any person tiring or causing to be set on tire any woodlands or raarshes,

before the 10th day of March, or after the 1st day of May, yearly, should,
upon conviction before two justices of the peace, forfeit and pay a fine

of not over £5, with costs, one lialf to the informer, and the remainder
to the poor. He also became liable for the damages that might result

from his act. In default of goods upon which these costs and penalties

might be collected, the person convicted might be held to make good
all damages by servitude. A negro or mulatto slave, upon conviction,

might be i)ublicly whipped, with any number of lashes not exceeding
thirty-one.

This statute was afterwards modified, so as to apply to certain speci-

fied parts of Newcastle and Sussex only. Slaves might in addition to

the personal punishment before provided, be imprisoned until the costs

resulting from their prosecution had been paid by their owners.^
Under the revision of 1827, the fine might range from $15 to $200,

and the statute was made to apply to the whole State. It was not to

prevent the burning off of clearings, due precautions being taken to

prevent mischief.^ The preceding statutes were at this time repealed,

excepting as they might apply to prosecutions that had been already
begun.

(0.) FLORIDA.

The statutes of this State, in respect to the ^'burning of timber,

fences,'^ etc., provide as follows i"^

Sec. 5. Whoever wilfully and maliciously burns, or otherwise destroys or injures a
pile or parcel of wood, boards, timber, or other lumber, or any fence, bars or gate, or
a stack of grain, hay or other vegetable product, or any vegetable product severed
from the soil and not stacked, or any standing trees, grain, grass, or other standing
product of the soil, or the soil itself of another, shall be punished by imprisonment in
the State penitentiary not exceeding five years, or by fine not exceeding five thousand
dollars and imprisonment in the county jail not exceeding one year.

^Laivs of Delaware, from 1700 to 1797, vol, i, chap. 80, p. 217.

^Laws of Delaware, vol. i, chap. 87, p. 232.

^Laws of Delaivare, 1827, chap. 11, p. 28.

'* Laics of Florida, 1868, chap. 4, p. 70, sec. 5.
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(10.) GEORGIA.

Concerning- the firing of woodlands, the laws of this State provide as

follows ;^

Sec. 5. Any person who sliall wilfully and maliciously set on lire, or cause to be set

on fire, any woods, lands, or marshes within this State, so as thereby to occasion loss,

damage, or injury to any other person, such person so offending shall, on conviction,
be punished by imprisonment in the connnon jail for any time not exceeding six months,
at the discretion of the court.

Sec. 6. If any person shall wilfully and maliciously set fire to any fences, or other
inclosure, or cause or procure the same to be done, or shall ^take from such fence or
inclosnre any rail or rails, or other material of which the same is made or composed,
for the purpose of using the same as fuel, such person so offending shall, on conviction,
be punished by fine and imprisonment in the common jail of the county, at the discre-

tion of the court.

By an act entitled—"An act to i^rotect those engaged in the 'turpen-
tine business,' and to prevent the setting on fire of woods or lands, ex-

cept at certain times, and under certain circumstances, so far as the
counties of Camden, Glynn, Mcintosh, Scriven, Jefferson and Wash-
ington are concerned," approved December 29, 1847,^ it was provided
as follows:

The setting of fires in woods, lands, or marshes in these counties excepting between
the 1st day of March and the 1st day of May, was forbidden, unless notice was given
three days previous to the occupants of adjoining lands, and in all cases effectual care

w;«s to be taken to extinguish the fire, and prevent its reaching the said adjoining lands.

White persons convicted of violating this law, might be lined a sum not exceeding |50,
and might be imprisoned for a time not exceeding three months. Slaves, or free col-

ored persons might bei)unished by thirty-nine lashes, upon conviction before a justice

of the peace.

(11.) ILLINOIS.

AN" ACT regulating the Firing of Woods, Prairies, and other Lands.^ (Approved February 20, 1819.)

Section 1. Be it enacted, cjc, That whosoever shall, at any time, except as hereinafter

excepted, wilfully or negligently set on fire, or cause to be set on fire, any woods, prai-

ries, or other ground, whatsoever, within this state, and being thereof legally convicted
bj" the oath or affirmation of one or more creditable witnesses, in any court having
cognizance of the same, shall pay a fine not exceeding one hundred dollars, nor less

than five dollars; the one half of which to be paid to the person prosecuting for the
same; and the other half to the use of the county Avherein the offence shall have been
committed.

Sec. 2. Be it further enacted, When any person or persons so offending, shall thereby
occasion any loss, damage or inj nry to any other x)erson or persons, every person so

offending shall be, and is hereby declared liable to make good all damages to the per-

son or persons injured with costs of suit, in any court having cognizance of the same.
Sec. 3. Be it further enacted, When any servant or servants shall offend against the

tenor of this law, and being duly convicted of the same, except his, her or their master
or mistress shall pay the fine herein above provided, with damages and costs for said

oftence, then such servant or servants se offending shall be whipped not exceeding
thirty-nine stripes,. at the discretion of the court having cognizance of the same.

Sec. 4. Be it further enactefl. That nothing in this act shall be so construed as to

prevent any person or persons from setting on fire any rubbish, leaves or brush, on his,

her, or their farms or plantations as often as occasion may require, if the same be

done without damage to the property of any other person or persons: Frovided also,

That nothing in this act shall be so construed as to prevent any person or persons

from setting on fire prairies or cleared land, between the first day of January and the

first day of April, if the same be done Avithout damage as aforesaid.

By an amendment approved February 14, 1823,^ it was permitted to

set fires to woods or prairies immediately adjoining farms, between the

15th day of April and the 15th of October, and the provision in the fourth

^Latvs of Georgia, 1833, p. 194, sec. 5.

'^Latvs of Georgia, 1847, p. 296.

^Laivs of Illinois, 1819, p. 384.

*Laws of Illinois, 1823, p. 140.
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section of the former act, allowjiig fires to be set between the 1st of
January and the 1st of October, was repealed.

AN ACT relating to Fires caused by Locomotives.

i

Section 1. Be it enacted hi/ the people of the State of Illinois represented in the general as-

aemhly, That in all actions a^inst any person or incorporated companj'^, for the recov-
ery of damages on account of any iDJury to any property, whether real or personal,
occasioned by lire communicated by any locomotive engine while upon or passing along
any railroad in this State, the fact that such fire was so communicated shall be taken
as full prima facie evidence to charge with negligence the corporation or person or
pei'sons who shall, at the time of such injury by fire, be in the use and occupation of
such railroad, either as owners, lessees, or mortgagees, and also those who shall at
such time have the care and management of such engine, and it shall not, in any case,

be considered as negligence on the part of the owner or occupant of the property in-

jured, that he has used the same in the manner, or permitted the same to be used ot
remain in the condition it would have been used or remained, had no railroad passed
through or near the property so injured, except in cases of injury to personal property,
which shall be at the time upon the property occupied by such railroad. This act shall

not apply to injuries already committed.
Sec. 2. This act shjfll take effect and be in force from and after its passage.

(12.) INDIANA.

AN ACT regulating the Filing of Woods, Prairies, and other Lands.2 (Approved Jannary 21, 1818.)

Section 1. Be it enacted, ^c. That whoever shall, at any time, except as hereinafter
exceiJted, wilfully or negligently set on fire, or cause to be set on fire, any woods,
prairies, or other grounds whatever within tliis State, and being thereof legally con-
victed, by oath or affirmation of one or more credible witnesses, in any court having
cognizance of the same, shall pay a fine not exceeding one hundred dollars nor less

than five dollars, to be applied for the use of county seminaries.
Sec 2. When any persons so offending shall thereby occasion any loss, injury, or

damage, to any other person or persons, every person so offending shall be and is

hereby declared liable to make good all damages to the person or persons injured, with
costs of suit, in any court having cognizance of the same, and where any servant or

servants shall offend against the tenor of this act, and being duly convicted of the
same, his, her, or their master or mistress shall pay the fine herein above provided,
'<v^ith damages and costs of prosecution.

Sec. 3. Nothing in this act shall be so construed as to prevent any person or persoiis

from setting on fire any rubbish, leaves or brush on his, her or their farms or planta-
tions as often as occasion may require, if the same be done without any damage to

the property of any other person or persons : Provided also, That nothing in this act
shall be so construed as to prevent any person or persons from setting on fire prairies or

cleared land between the first day of becember and the first day of March, if the same
be done without damage as aforesaid.

Sec. 4. This act shall be in force from and after its publication.

By a supplementary act approved January 10, 1823,^ the inhabitants
of Fort Harrison Prairie were allowed to set fire to the grass on every
Saturday in November.
In 1831 the law* was further amended ; any person wilfully and mali-

ciously setting fire to woods or prairies other than his own, or permit-
ting the fire to pass to the lands of others, became liable to a fine of not
more than $50, wi th costs of suit, besides liability to an action for damages
that may result from such fire.

(13.) IOWA.

An act approved March 21, 1862,^ provided ^Hhat if any person set

fire to and burn, or cause to be burned, any prairie or timber land, al-

^Law8 0/1869 (Chicago Leg.il News Ed.), p. 31.

^Laws of Indiana, 1818, chap. 75, page 361.
'•^Laws of Indiana, 1822, chap. 86, p. 4.39.

'^Laws of Indiana, 1831, chap. 26, p. 198.
^" An act to prevent the spreading of flree on the prairies and in the timber, in cer-

tain seasons of the year." (Laws of Iowa, 1862, chap. 53, p. 57.)
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lowing sncli fire to escape from liis control, between the first day of
September in any year, and the first day of May following, he shall be
deemed guilty of a misdemeanor, and upon conviction thereof, shall be
punished by imprisonment in the county jail not more than thirty days,

or by fine not exceeding one hundred dollars. This has since been in-

corporated into section 3890 of the code."

Under the provisions of section 3889, of the code of 1873, it was pro-

vided that if any person should wilfully, or without using proper pre-

cautions, set fire to and burn, or cause to be bnrnt, any prairie or timber
land, by which the property of another was injured or destroyed, he
should be fined not exceeding $500, or be imprisoned in the county jail

not more than one year, or both, at the discretion of the court. This
statute was modified March 16, 1878,^ by extending it to include tires

set in inclosed or (niltivated fields, or in highways.

(14.) KANSAS.

Under ''an act to prevent the firing of woods, marshes, and prairies,"

passed in 1855,^ it was provided that if any person should wilfully set

on fire any woods, marshes, or i^rairies, so as thereby to occasion any
damage to any other ])erson, he would be liable to a tine of not more
than $300, nor less than $50. The simple firing of such i^laces might
be punished by a tine of $100. The persons injured might recover sat-

isfaction for the damages. The statute was not to extend to the case of

X)ersons setting tires on their own land, without intention to set on fire

the adjacent woods, marshes, and prairies," nor was it to prevent firing

against fires, so as to protect one's own property from being destroyed.
The penalties for wilfully setting on fire of woods, marshes, or prairies,

so as to occasion damage to other persons, were in I860,'* raised to a sum
not exceeding $500, or imprisonment in the county jail not more than
six months, nor less than ten days, one-half of the fine going to the com-
plainant, and the other half to the county common school fund. Upon
neglect or refusal to pay the fine, the imprisonment might be extended
one day for every dollar, until the fine was discharged. The person was
to be further liable for all damages. This act was not to extend to per-

sons setting on fire in the night time, on his own farm as often as oc-

casion might require, if done without intention to set on fire the adjacent
woods, marshes, or prairies not occupied by him, nor to prevent firing

against fire, so as to protect property from being destroyed. It was
made the duty of all sheriffs, justices of the peace, constables, and other
sworn officers, to use all necessary means to convey information to the
proper authorities of any violations of this act.

The section permitting the setting of fires at night on one's own prem-
ises without intending to set fire to adjacent premises was repealed
February 26, 1863.-^

By " an act in relation to fires," approved February 17, 1872,^ it was
provided as follows

:

Any person or persons who shall, between the first day of August and the fifteenth

day of the following May, build or kindle or engage in building or kindling any fire

^Laivs of loiva, 1878, chap. 55, p. 78.

^Statutes of Kansas Territory, p. 765.
3 This provision was repealed February 17, 1857. {Laws of Kansas, 1857, p. 69.) The

preceding statutes (omitting a clause relating to fires set by slaves, which had been
embodied from the Missouri statutes in 1855) were confirmed by a new act having
like terms and penalties, February 9, 1859. (Latys of Kansas, 1859, p. 421.

'^Laws of Kansas, 1860, p. 124.

^Laws of Kansas, 1863, p. 53.

^Laws of Kansas, 1872, p. 274.
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upon lands not his or their own, or upon land not occupied by him or them as a ten-
ant or tenants, and leave the same unextinjjjnlshed, shall be deemed guilty of a mis-
demeanor, aud shall be pnnished by a fine not exceeding fifty dollars, nor less than
two dollars, or be imprisoned in the county jail for a period not more than one month
nor less than ten days; or by both such fine and imprisonment.

(15.) KENTUCKY.

By an act approved December 21, 1831/ and applicable only to Har-
lan County, it was forbidden to set fire to the woods under a penalty of

$20 if a free person, and of whipping, not exceeding thirty-nine lashes

if a slave.

By another act, approved February 22, 1835,^ and applicable to the
counties of Perry, Clay, Whitley, Bullitt, Floyd, Pike, Morgan, and
Knox, it was forbidden to set fires whereby the leaves and shrubbery
should be burned, under penalty of $40 to a freei:>ersou, and whipping,
not exceeding thirty-nine lashes, if a slave.

By an act approved February 7, 1840,^ it was forbidden to any per-

son to set fire to woods in the counties of Clay, Eockcastle, Laurel,

Greenup, Pulaski, Perry, Knox, Harlan, and Carter, with intent to burn
the same, under penalty of from $100 to $300 upon conviction, upon in-

dictment by a grand jury. The constables in these counties, upon their

own knowledge or information of others, on learning that a forest fire

had been started, were required to proceed forthwith to summon all

the tithables in their districts, or as many of them as they might deem
necessary, aud go with and command the same, until the fire should be
extinguished. The constables were allowed a dollar and a half a day
for this service, to be paid out of the county levy, and they were liable

to a fine of $10 for each failure, upon j^rosecution by any person before

a justice of the peace. Those neglecting to attend upon call by a con-

stable were liable to the same fine, and the same proceedings were to

be had as in cases where they failed to work upon the public highways.
The provisions of this act were applied to the county of Grayson^ as re-

spected the burning of woods in the months of October, November, and
December only.

This act was on the 29th of January, 184G, extended to include the
county of Christian.^

(16.) LOUISIANA.

AN ACT to prohibit the Earning of the Woods in the Parish of Winn, in the State of Louisiana.^
(Approved March 17, 1859.)

Section 1. Be it enacted by the Senate and House of Representatives of the State of Lou-
isiana in General Assemhhj convened, That froui and after the passage of this act it shall

not be lawful for any person or persons to set fire to or burn the woods in auy part
of the parish of Winn, or cause the same to be done, in the mouths of April, May, June,
July, August, September, or October of each and every year, under penalty of being
guilty of a high niisderbeanor.

Sec. 2. Be it further enacted, ^-c, That any person or persons offending against the
provisions of the first section of this act shall, upon .conviction by indictraeut or infor-

mation before any c.ourt of competent jurisdictioa, be fined in a sum not less than one
hundred nor more fhan three hundred dollars, and in default of jiayment thereof shall
be imprisoned not less than thirty nor more than sixty days.

Sec. 3. Be it further enacted, 4'C', That one-half of said fine, when recovered, shall go
to the informer, the other half to the parish of Winn.

Sec. 4. Be it furtJier enacted, ^'-c, That this act shall take effect within sixty days
after its passage.

^ Laws of Kentucky, 1831, chap. 659, p. 97.

2/6., 1833, chap. 480, p. 679.

^Ih., 1839-'40, chap. 246, p. 150.
^Laws of Kentucky, 1845-46, chap. 107, p. 5.

^Laws of Louisiana, 1859, No. 234, p. 184.
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(17.) MAINE.

AN ACT to protect Forests and Timber Lands from Fires, and to punish the unlawful and careless
Kindling of Fires. (Approved February 28, 1855.)^

Be it enacted, cfc

.

Section 1. No person sLall kindle a fire on land not his own, witliont tlie consent
of the owner, under a penalty of ten dollars and costs, and to stand committed until

the fine and costs are paid.

Sec. 2. If any person shall kindle a fire in any field, pasture or inclosure, forest or
timber land, not his own, without the consent of the owner, and the same shall spread
and do damage to any buildings, fences, crops, cord-wood, bark or other personal prop-
erty, or to any wood or timber land, he shall, on conviction, be punished by a fine of
not less than ten nor more than five hundred dollars, and costs, according to the ag-
gravation of the offence, and shall stand committed till the fine and costs are paid.

Sec. 3. If any person shall maliciously, with intent to injure any other person, by
himself, or any other person, kindle a tire on his own land, or on the land of another
person, and by means of such fire the buildings, fences, crops or other personal prop-
erty, or wood or timber lands of any other person shall be destroyed or injured, he
shall, on conviction, be punished by a fine of not less than twenty dollars, nor more
than one thousand dollars, or by imprisonment in the common jail or house of correc-

tion not less than three months nor more than twelve months, or in the State prison
not less than one nor more than three years, according to the aggrevation of the
offence.

Sec. 4. If any person shall, for any lawful purpose, kindle a fire upon his own land,
he shall do it at such time and in such manner, and shall take such care of it to pre-

vent it from spreading and doing damage to other persons' property, as a prudent and
careful man would do, and if he fail so to do, he shall be liable in an action on the
case, to any person suffering damage thereby, to the full amount of such damage.

Sec. 5. Any person who shall enter upon the lands of another person, for the pur-
pose of hunting or fishing, and shall, by the use of fire-arms, or other means, kindle
any fire thereon, shall be liable to the penalties of the first, second, or third section of
this act, as the case may be.

Sec. 6. Persons engaged in driving lumber, upon any waters or streams, may kindle
fires when necessary for the purposes in which they are engaged, but shall be bound
to use the utmost caution to prevent the same from spreading and doing damage; and
if they fail so to do, they shall be subject to all the liabilities and penalties of this

act, in the same manner as if the privilege granted by this section had not been al-

lowed.
Sec. 7. The common law right to an action for damages done by fires is not taken

away or diminished by this act, but it may be pursued notwithstanding the fines or
penalties set forth in the first, second, and third sections of this act; but any i^ersou

availing himself of the provisions of the fourth section shall be barred of his action
at common law for the damage so sued for. And no action shall be brought at com-
mon law for kindling fires in the manner described in the sixth section; but if any
such fire shall spread and do damage, the person who kindled the same, and any
person present and concerned in driving such lumber, by whose act or neglect such
fire is suffered to spread and do damage, shall be liable in an action on the case for

the amount of damage thereby sustained.
Sec. 8. This act shall take effect and be in force from and after its approval by the

governor.

The Eevised Statutes of this State contain the following provisions
concerning the injury done to property by tires set by locomotives:

When a building or other property is injured by fire communicated by a locomotive
engine, the corporation using it is responsible for such injury, and it has an insurable
interest in the property along the route for which it is responsible, and may procure
insurance thereon.

^

(18.) MARYLAND.

By an early statute in this State, it was forbidden to maliciously set

on fire any woods, fences, marshes, lands, leaves, or rubbish thereon,
within the counties of Baltimore, Anne Arundel, Frederick, Mont-
gomery, Alleghany, Queen Anne, Harford, Cecil, or Prince George's, so
as to occasion any loss, damage, or injury to other persons, under

^Laws of Maine, 1855, chap. 132, p. 134.

^Eevised Statutes of Maine, 1871, p. 454. (Title IV, chap. 51. ''Eailroads/' sec. 32.)
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penalty of a fine not exceeding $100, one-half to the informer and the
other half to the county, besides the costs; or, unable to pay this fine,

by imprisonment not over six months. A slave thus convicted might
be punished by whipping, not exceeding thirty-nine lashes, on the bare
back, unless his owner chose to pay a fine not exceeding ten pounds.
The owner of property injured or destroyed by such fires might recover
its value from the party who caused it.^

By an act passed March 29, 1838, entitled "An act to repair injuries

done by fire from railroad engines,"^ it was provided, that if any woods,
fields, or other property, real or personal, be burned or injured by fire

from engines, the company should pay the loss. Actions for damages
under this act were to be tried at the first term of the court in which
they are brought, if process be serv^ed on the defendant ten days before
the court convenes, or, if not, then at the court next following. Service
might be had upon any director, officer, attorney, agent, or servant of
the defendant. Upon failure to appear, the court might after the
second term, upon i>roof of service by the sheriff's return, or by affida-

vit, enter a judgment by default against the defendant, by a jury em-
pannelled at bar, as in cases of writs of inquiry.

This act was modified in the following year, as follows:

AN ACT tb repair Injuries done by Railroad Carriages and Engines upon the several Railroad Com-
l)anies of this State. ^ (Passed March 20, 1839.)

Section 1. Beit evacted, ^c, That the several railroad companies in this State shall

he responsible for injnries liereafter resnlting in death, or otherwise, inflicted upon
any stock, or cattle, horses, sheep, hogs, &c., or by fire occasioned by their engines,
or carriages, npou any o^" their roads, and the branches thereof, unless said company
can prove to the satisfaction of the justice, magistrate's court, or other tribnnal, before
which said snit may be tried, that the injury complained of has been committed with-
out any negligence on the part of said company or their agents; the damages claimed
shall be sued for, and be recoverable by action of the owner or owners of said stock, or

the person or persons, injured by fire as aforesaid, before a single jnstice of the peace,
when the damages claimed shall not be over fifty dollars ; before the magistrates'
courts, when the damage shall not be over one hundred dollars, and before the county
courts, when the damages shall be over one hundred dollars.

Sec. 2. And he it enacted, That the damages claimed under this act shall be sued
for in the county where the injuries shall have been done, and that summons served
upon the president or any one of the directors or conductors of any of said companies
shall be considered proper service upon the corporations: Provided, That said service

shall be made at least twenty days before the day of trial: Atul provided, That if said
company shall not appear to answt-r at the time therein specified, on the return of two
subpcenas, served as aforesaid, then the court shall proceed to enter up judgment
against said corporation, as if said corporation had regularly appeared, provided said
judgment shall not be rendered until affidavit shall be filed showing the name of the
president, director, or conductor on whom said service was made, and the day of said
service.

Sec. 3. And he it enacted, That any property belonging to said corporation shall be
liable for the amount of all judgments rendered under this act : Provided, hoivevcr, That
nothing herein contained shall l)e construed to deprive either party of the right of
appeal, as in all cases for like causes of complaint, or the right of removal of said
causes to any other county court, as in other civil actions.

(19.) MASSACHUSETTS.

The early Colonial Eecords, both of Massachusetts and of Plymouth,
contain regulations concerning damages from field and forest fires, that
deserve notice in this connection.

In the former it was ordered July 26, 163.1, as follows

:

For the p'serva^ou of houses, hay, boards, timb'r, 4fec.,it was ordered, that noe p'son
whatsoever within the lymitts of our pattent shall burne any ground any yeare till the

^ Maxey^s Laws of Maryland, ii, chap. 39, p. 443.

^Laivs of Maryland, 1837-'38, chap. 309.

^Law8 of Maryland, 1838-'39, chap. 244.
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iirst of March, vnder such |.enalty as the court shall think meete to inflict; & if any
p'son be desirous to burne any of his owne ground for come before that time, hee
eball make fullsatisfavc'on for the damage it doeth; in case any be occacond thereby.

On the 5tli of November, 1639, it was further enacted :

For the further pVentiug of ihe damage whch may come by the burning of ground
at seasonable times, it is ordered, that whosoever shall kiodle any fyer in other mens
grounds, or in any comon grounds, for the gathering of akrons, or for taking of to-

bacco, or for any other occation, except the i)arty shall p'sently put out the same be-
fore it spreade, shall (besides full satisfaction for all damages, according to the former
order) be fined 40 shs. ; & if the party otfending bee not able to pay the fine, or to
satisfy the damages, hee or shee shal bee punished by whipiug, or other corporall
punishment (as the court, wch shall have cognisance of the cause, shall adjudge),
p'vided, that this order shall not extend to persons that shall burne any ground for

any needf ull or fit occation, in the first & second months; p'vided, also, that it shall

bee lawfull for any man to kindle a fyer in his oune ground at any time of the year,
so as no damage come thereby.

^

Under date of November G, 1C4G, we find this further provision:

Whosoev'r shall kindle any fires in ye woods, before ye 10th day of ye firnt mo., or

after ye last day of ye 2d mo., or on ye last day of the weeke, or Lord's day, shall pay
all damages yt any p'son shall loose thereby, or halfe so much to ye comon treasury.

^

In the Plymouth colony, regulations were established as early as
September 4, 1G38, as follows

:

Whereas many have sustayned great damuage by the indiscreet firoiug of the woods,
It is by this j)'nte order forbidden to any to set fyre on them except betweene the first

day of the month of ffebruary and the middest of the month of Aprill. And that
whosoever damnage coraeth to any by the breach of this order in tireiug the woods
otherwise to be made good by the delinquent and whensoever any are justly occa-
tioued to fyre the same they shall give warneing to the neighbours aboute them and
If any ji'son fire ye woods ye hath noe just cause so to do hee shall forfeite to ye
countries vse or be whipt."

By another regulation, dated October 20, 1G4G, it was ordered, that
if any person should at any time set fire to the woods, and hath no
just occasion so to do, he should be fined ten shillings to the govern-
ment's use, or be whipped.'^

The last regulation of the Plymouth colony is without date, and is

as follows

:

It is enacted by the Court that wheras many have sustained groat damage by the In-

discreet fiering of the woods, though Justly occationed thervnto, that none shall fier

the woods att any time but they shall give warning tlierofto the naighbours about them
and the time of fiering of them to bee from the fifteenth of Febrewary to the latter

end of Aprill; Also that if any p'son att any time shall fier any the woods and hath
noe Just occation soe to doe hee shal bee fined ten shillings to the vse of the govr-
ment or bee whipt.^

By an act passed January 15, 1792-'93,'^ after reciting that it had
been found by experieuce '• that the burning of woods does greatly
impoverish the lands, preventing the growth of wood and destroys
much fence, to the great detriment of the owners," it was provided that
any person who should willingly set fire in any woods or land lying in

common within the bounds of any town, without leave first had from
thetown or proprietors by a majority vote at a meeting for this purpose
appointed, should be liable to a fine of fortj^ shillings to the benefit of

the person suing for the same, and a further action for damages. If

done by a minor, the parent or master became liable, unless proved

^Records of Massaclmsetts, I, 1628, 1641, p. 90. Ih., p. 281.

^Records of Massachusetts, II, 1642-1649, p. 180.

^Plymouth Colony Records, XI, 1623-1682, p. 28.

*Ih., p. 54.

^Plymouth Coloyiy Records, XI, 1623-1682, p. 98: 179.

^Acts and Resolves of the Province of Massachusetts Bay, 1742-1756, p. 40.
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that the minor was employed by some other person, in which case the
latter became liable.

Towns or i)roprietors might give order for setting lires and choose
two or more persons for the service, api)ointiug the times, and giviug
seasonable notice thereof in the towns where such lands laid, and to

the selectmen of such adjacent towns as might be near the borders of

their woods. Inasmuch as it is often impossible to prove facts in rela-

tion to the setting of fires, this law further enacted:

That upon process brought for setting fire as aforesaid, where proof cannot be
made in the ordinary method and course of the law, if the plaintiff, complainant, or
other credible person shall swear that fire has been kindled as is declared in the writ,
and there does appear such circumstances as shall render it highly probable in the
judgment of the court or justice, before whom the trial is, that the fire was kindled
by the defendant, his child, or servant, or by some other child or servant under the
age of fourteen years, directed or employed by the defendant for that purpose, then
and in such case, unless the person charged (being of the age of fourteen years or up-
Avards) Avill acquit himself upon oath administered to him by the justice before whom
the trial is, the j)laintiff" shall recover against the defendant the penalty by this act
imposed, and costs; but if the defendant shall acquit himself upon oath as aforesaid,

judgment shall be entered for the defendant, his costs against the defendant.

This act was limited to three years, but in 1746 was continued till

the end of 1752,^ and in 1753,^ when another statute was passed, em-
bodying substantially the same provisions, and extending them to the
woods belonging to individual owners. The penalties might be recov-

ered by presentment of the grand jury, and on the trial of any present-

ment of an offence against this act, the same proof and evidence would
be sufficient to convict the i^erson presented, as was made sufficient in

case of private suit for the penalty. The fines recovered were to be
paid into the general treasury. Only one forfeiture could be recovered
for the same offence, and when paid, this would be a bar to any after

charge or prosecution. This act was limited to ten years,^ but was
subsequently extended.
The colonial statutes upon the firing of woods were continued under

the State government until March 10, 1797, when in a general law for

the extinguishment of fires, and proceedings thereat, it was provided

:

That if any person or persons shall wittingly or willingly set fire to any woods or
lands l:ying in commou, or to wood land or other laud held in severalty, and not his

own, within this commonwealth, without leave first had and obtained from the own-
ers of the land, or those who have a right to give the same leave, excepting in cases
in which it may become necessary to make back fires to stop the progress or subdue
any fire that may be spreading, the person so offending shall forfeit and pay for each
offense ten dollars, one moiety thereof to the use of him or them that shall inform and
Bue for the same, and shall be liable, in a special action in the case, to pay damages to all

persons injured by such fire, including the injury which may be done by any necessary
back fire, made for the purpose aforesaid, and in case any person under age, shall of-

fend against this act, such penalty shall be recovered of the parent or master respect-
ively, of such person under age, unless it shall appear such person under age was em-
ployed or directed by some person other than the parent or master, in which case the
person so employing or directing shall be liable therefor, and the fines in this section
mentioned may be recovered in an action of debt, with costs of suit.

(20.) MICHIGAN.

By a Territorial law approved November 25, 1817,^ it was enacted that
if any person should wilfully or negligently set fire to, or cause to be
fired, any woods, prairies, or other grounds not his own proj^erty, or

should wilfully or neghgently permit fire kindled by himself or by his

^Acts and Resolves of the Prov. of Mass. Bay. 1742-'50, p. 264.

2/&., C47.

3/6., 683.

^Territorial Laws of Michigan, i, 500 ; adopted from the laws of Ohio.
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order or permission, to i^ass from liis owu lauds to the injury of other
persons, he should, on conviction, be fined for each offence a sum not
over $100, for the benefit of the county, besides being liable for dam-
ages.

In the revision of 1846^ the above statute was continued, excepting
that the oflence was declared a misdemeanor, imnishable by a fine not
exceeding $1,000, or by imprisonment in the county jail not over one
year, oj* both, at the discretion of the court. The party injured might
recover double damages for losses sustained. In respect to the ex-

tinguishment of fires, the Eevised Statutes of Michigan provide as
follows :^

Sec. 2. Whenever the woods or prairies in any township shall be on fire so as to en-
danger property, it shall be the duty of the justices of the peace, the supervisor and
the commissioners of highways of such township, and each of them to order such or so
many of the inhabitants of such township, liable to work on the highways and resid-

ing in the vicinity of the place where such fire shall be, as they shall severally deem
necessary to repair to the place where such fire shall prevail, and there to assist in ex-
tinguishing the same or in stopping its iirogress.

Sec. 3. If any person shall refuse or willingly neglect to comply with such order, he
shall forfeit a sum not less than five nor more than fifty dollars.

Liability of Railroad Com])anies in Michigan in respect to Fires set hy their

Locomotives.

By an act revised, the law providing for the incorporation of railroad

companies, and to regulate the running and management, and to fix

the duties and liabilities of all railroad and other corporations owning
or operating any railroad in this State, approved May 1, 1873, the fol-

lowing provision is made concerning liability for damages from fire :.

Art. IV. Sec. 16. Any railroad company building, owning, or operating any rail-

road in this State shall be liable for all loss or damage to property by fire originating
from such railroad, either from engines passing over such roads, fires set by comi^any
employes by order of the officers of said road, or otherwise originating in the con-
structing or operating of such railroad : Provided., Tbat such company shall not be
held so liable if it prove to the satisfaction of the court or jury that such fire origin-

ated from fire by engines whose machinery, smoke-stack, or fire-boxes were in ^'ood

order and x)roperly managed, or fires originated in building, operating, or repairing
such railroad, and that all reasonable precautions had been taken to prevent their
origin, and that proper efforts liad been made to extinguish the same in case of their
extending beyond the limits of such road when the existence of such fire is communi-
cated to any of the officers of such company.'^

(21.) MINNESOTA.

AN ACT relating to Prairie Fires.—Approved June 23, 1858.

Be it enacted, «fec.

:

1. That if any person or persons shall, at any time hereafter, willingly and inten-
tionally or negligently and carelessly set on fire, or cause to be set on fire, any woods,
prairies, or other grounds whatsoever in any part of this State, every person so offend-

ing shall forfeit and i)ay not less than five dollars nor more than one hundred dollars:*

Provided, That this section shall not extend to any person who shall set on fire or
cause to be set on fire any woods or prairie adjoining his or her own farm or enclosure
for the necessary protection thereof from accident by fire, by giving to his or her
neighbors one day's notice of such intention : Provided farther, That in case the neigh-
bors come together and participate in the burning of any wood, prairies, or grounds,
the notice specified in this section shall not be necessary or given : Provided also, That

^Eevised Statutes of Micliigan, 1846, chap. 4.5; Compiled Laws of Mieh., 1857, ii, 1556.

^Compiled Laws of Michigan, 1857, ii, 1559.

^Laws of Michigan, 1873, i, 539.

*An amendment to this act approved March 10, 1860, added the following: "And
in default of payment of said fine, shall be committed to the county jail for a term of
not less than thirty days nor more than three months."
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this section shall not be construed to take away any civil remedy which any person
may he entitled to for any injury which may be done or received in consequence of
such firing.

2. The penalties provided in the foregoing section shall be recovered by action of
debt befere any justice of the peace in the county where such otfence shall have been
committed, upon complaint of any legal voter residing in the county where such of-

fence has been committed.
3. It shall be the duty of any person who shall have any knowledge of such oifence,

or of any legal voter of the county in which such offence has been committed, to prose-

cute such offender in the name of the State of Minnesota, and all fines and penalties
so recovered shall be applied to the use and support of the public schools in the town-
ship in which such offence shall have been committed.

4. All acts and parts of acts inconsistent with the provisions of this act are hereby
repealed.

a. This act shall take effect from and after its passage.

Official burning of Prairie Grass. Appointment of a Superintendent.

The county commissioners of each and every county invaded by grasshoppers within
this State shall, on or before the first day of April in each and every year, appoint
some suitable person, whose duty it shall be to superintend the burning of prairie

grass in their respective counties, and in no case permit the buroiug of the same be-

fore the fifteenth day of May in each and every year. (Siaiutes of Minnesota, Edition

0/1878; chap. 95, $ 67, p. 901.)

'
(22.) MISSISSIPPI.

AN ACT to prevent Damages which may happen by the Firing of Woods, Marshes, and Praries.'

—

(Approved February 16, 1828.)

Section 1. Be it enacted, ^-c, That whosoever shall, at any time, wilfully set on tire

any woods, marshes, or praries within this State, so as to occasion any loss, damage,
or injury to any other person, every person so offending, and being thereof legally con-
victed in the circuit court of the county in which the ofi'ence is committed, shall pay
H tige not exceeding five hundred dollars and not less than fifty dollars; the one-half
of such fine to be paid into the literary fund, and the other half to the county treas-

urer, for the use of the county, and any person who shall wilfully set on fire any woods
marshes, or praries shall be fined in a sum not exceeding one hundred dollars, to be
received and paid as aforesaid, although no private injury ensue thereby.

Sec. 2. And he it enacted, That every person who shall set fire to any wood, marsh,
or prarie within this State, and thereby occasion any loss, damage, or injury, to any
other person, shall be, and is hereby declared liable to make satisfaction lor the same
in an action or actions on the case to be brought by the party aggrieved in any court
of record within this State having competent jurisdiction, or, if the party injured
shall not demand above fifty dollars for his loss or damage, it shall or may be lawful
for such person to apply to any justice of the peace of the county where tlie offence is

conmiitted, who is hereby empowered and required by his warrant to cause the party
offending to be brought before him, or some other justice of the peace of the same
county; and if upon examination it shall appear to the justice, by the testimony of
one or more creditable persons, that the defendant is guilty of the charge exhibited
against him, then the said justice shall issue his warrant to three householders of the
county, commanding tbem in the presence of the defendant, if he will be present, to

view the place or thing damaged, or inquire into the loss sustained by the plaintiff,

and to certify to the said justice, upon their oath or affirmation, what damage, in their
judgment, the plaintiff^ hath sustained by occasion of the premises; and upon the re-

turn of said certificate to the said justice, he is hereby directed to grant execution for

the recovery of said damages, together with costs of prosecution, as is usual in the re-

covery of debts under fifty dollars.

Sec. 3. And be it further enacted, That nothing in 'this act shall be constrned so as
to prevent any person or persons from setting on fire any wild unappropiiated domain
within this State, whether the same be woods, marsh, or prarie, between the first day
of February and the first day of May in every year hereafter, or from setting on fire

any rubbish, leaves, or brush in the farm or plantation of such person or persons, as
often as occasion may require, if the same be done without the intention of setting on
fire the adjacent woods, marshes, or praries not owned, possessed, or occupied by such
person.

Sec. 4. And be it further enacted, That when any offence shall be committed under
this act by any slave or servant with the knowledge or command of his or her master
or mistress, then his or her master or mistress shall be liable for and bound to pay the

^Laws of Mississippi, 1824 to 1838, page 159.
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fines imposed by tWs act, and all damages as aforesaid, wliicli payment sball bo en-
forced by execution as in ordinary cases.

Sec. 5. And be it further enacted, Tbat whenever any offence sball bo committed
against the provisions of this act by any slave or servant without the knowledge of
his or her master and mistress, and shall be thereof convicted before any justice of the
peace where such offence shall bo committed, the said justice shall thereupon sentence
such slave or servant to receive thirty-nine lashes ou his or her bare back ; and any
sheriff or constable of the said county may bo required to execute the same.
Sec. 6. And he it farther enacted, That the provisions of this act shall only extend to

and be in force in the counties of Hancock, Green, Perry, Wayne, and Jones ; and all

acts and parts of acts coming within the purview and meaning of this act shall be, and
the same are hereby, repealed.

(23.) MISSOURI.

The general statutes of Missouri^ provide a penalty of from |50 to i$500 for the wilful
firing of any woods, marshes, or prairies so as to occasion damage to any other person,
one-half of the penalty going to the person suing for the same, and the other half to
the county in which the offence is committed
For wilfully setting on fire any woods, marshes, or prairies not his own a person

might formerly be fined $100 without reference to damages, but in 1«77 this statute
was amended in this respect so as to make the penalty imprisonment one year, or a
fine of $500.

2

(24.) MONTANA TERRITORY,

The statutes of this Territory provide as follows :^

Sec. 178. Any person who shall carelessly set fire to any timber, woodland, or grass,

except for useful or necessary purjjoses, or who shall at any time make camp fire, or
shall light any fire for any purpose whatever, without taking sufficient stops to secure
the same from spreading from the immediate locality where the same may be used, or
shall fail, in any instance, to put out or extinguish said fire before leaving or aban-
doning the same, shall be deemed guilty of a misdemeanor, and upon conviction there-
of shall be fined in any sum not exceeding one hundred dollars, and shall be liable for
all damages resulting from such act.

Sec. 179. Any person who shall wantonly or designedly set fire to any timber, wood,
or grass, for other than necessary purposes, or who shall, from a malicious intent, fail

to extinguish any fire, after making the same for a necessary purpose, before leaving
or abandoning the same, shall be deemed guilty of a misdemeanor, and upon convic-
tion thereof shall be fined in a sum not less than one hundred dollars, nor more than
five hundred dollars, and be im2)risoned in the county jail not less than one mouthy
nor more than six months.

(25.) NEBRASKA.

The law of this State in reference to fires is as follows :^

Sec. 160. If any person or persons shall, at any time hereafter, willfully and inten-
tionally, or negligently and carelessly, set on fire, or cause to be set on fire,, any woods,
prairies, or other grounds whatsoever in the inhabited parts of this Territory, every
person so offending shall, on conviction, be fined in any sum not less than five dollars
nor more than one hundred dollars: Provided, That this section shall not extend to any
person who shall set on fire, or cause to beset on fire, any woods or prairies adjoining
his or her own farm, plantation, or inclosure, for the necessary preservation thereof
from accident by fire, between the first day of March and the last day of November,
by giving to his or her neighbors two days' notice of such intention : Provided also. That
this section shall not be construed to take away any civil remedy which any person may
be entitled to for any injury which may bo done or received in consequence of such
firing.

(26.) NEVADA.

Of the Firing of Woods :^

Sec. 148. If any person or persons shall willfully and intentionally, or negligently
and carelessly, set on fire, or cause or j)rocure to be set on fire, any wood, prairies,

^Chapter 81, p. 386.

2Act of April 13, 1877.

^Codified statutes of Montana Tor., 7th session 1871-'2, section. 178, pagje 310.

'^Revised Statutes of Nebraska, chap. 14, sec. 162, page 628.

^Laws of Nevada, 1861, page 87, sec. 148,

H. Mis. 38 10
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grass, or other lands, or grouuds, in tliis Territory, every person so*offending shall, on
conviction before any court of competent jurisdiction, be lined in any sum not less

than two hundred dollars, or by imprisonment in the county jail not less than ten
days nor more than six months, or by both such fine and imprisonment, in the discre-

tion of the jury trying the case; Provided, That this section shall not extend to any
person or persons who shall set on fire any wood, prairies, grass, or other lands adjoin-
ing their own farm, house, plantation, or inclosure, for the necessary preservation
thereof from accident or injury by fire, by giving to his or her or their neighbors rea-
sonable notice of such intention.

(27.) NEW HAMPSHIRE.
AX ACT for the prevention of fires.i—( Approved July 8, 18G2.)

Be it enacted, tfc,

Section 1. If any person kindles a fire by the use of fire-arms while hunting or fish-

ing, or by any other means, on land not his own, he shall bo punished by a fine not
exceeding ten dollars; and if such fire spreads and does any damage to the property
of others, he shall be punished by a fine of not less than ten dollars nor more than
one thousand dollars, or by imprisonment not less than one month nor more than three
years, according to the aggravation of the ofiense.

Sec. 2. If any person, for a lawful purpose, kindles a fire on his own land, or on
land which he occupies or is laboring upon, at an unsuitable time, or in a careless and
imprudent manner, and thereby injures or destroys the property of others, he shall be
punished by a fine of not less than ten dollars nor more than one thousand dollars,

according to the aggravation of the offense.

Sec. 3. If any person, with the intent to injure another, kindles or causes to be
kindled, a fire on his own or another's land, and thereby the property of any other
person is injured or destroyed, he shall be punished by a fine not less than thirty
dollars nor more than two thousand dollars, or by imprisonment not less than six
iQonths nor more than three years, according to the aggravation of the oftense.

Sec. 4. All fines provided for in this act shall inure, one-half for the benefit of the
person or persons injured, and one-half to the use of the county in which the offense
is committed.

Sec. 5. This act shall take effect from its passage. (Approved July 8, 1802.)

Responsibility of Railroads with respect to Fires,

The general laws of New Hampshire provide as follows in relation

to the damage done by fires that are kindled from railroads :^

Sec. 8. The proprietors of every railroad shall be liable for all damages which shall

a<3<crue to any j)erson or property by fire or steam from any locomotive or other engine
on such road.
Sec. 9. Such proprietors shall have an insurable interest in all property situate on

the line of such road exposed to such damage, and may efiect insurance thereon for

their own benefit.

Sec. 10. Any insurance effected by the owner of such property thereon shall so far

inure to the benefit of the proprietors of such railroad that in case of loss such pro-

prietors shall be entitled to a deduction from the damages of the amount received
thereon, except the x^remium and expense of recovering the same, or to an assignment
of the policy upon payment of the whole damages sustained.

(28.) NEW JERSEY.

By a colonial statute of 1729-'30, the firing of woods at any time
excepting between the 19th of February and the 19th of April was for-

bidden under a penalty of 40 shillings, to be recovered by any person
who might sue for the same, besides damages. This was not to hinder
any person from setting fires on his own land, if he did not suffer it to run
oft" upon the property of another, in which case he was to pay the dam-
ages that it might occasion.

This act, originally limited to woods, was extended July 31, 1740, to

marshes .and meadows, and the proceedings in prosecutions were more

1 Laws of New Hampshire, 1862, p. 2606.

^General laws of New Ramj^shire, chap. 162, p. 388.
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fully prescribed.* By a supplementary act of June 20, 17G5, in wliicli it

is declared that the former had not answered its intentions, the penalty
Avas increased to a fine of twenty pounds, or, ifunable to pay, the offender
might be imprisoned, at the discretion of the court. The judges were
to charge grand juries to inquire into cases of violation of the law, and
to bring in indictments as they found occasion. One-half of the penalty
was to go to the informer, and the other half to the overseers of high-
ways of the town where the offense was committed. This law was not
to hinder the owners of salt and fresh marshes and meadows from
burning them over, as formerly practiced.

This act remained in force until superseded by one dated November
24, 1792, when the penalty of firing as above was fixed at not more
than $100, or imprisonment at hard labor for not more than one year,

or both, besides i)aying double damages. In this law there was no
time permitted for burning, and the right of burning marshes and
meadows was continued as heretofore.

In reference to the extinguishment of fires, this act provided as fol-

lows:

Sec. 2. "When the woods in any part of this State shall be on fire, the justices of the
peace, the constables, and the overseers of highways residing in the vicinity of said
tire shall, and they are hereby severally authorized and required forthwith to order
such and so many of the inhabitants within their respective jurisdictions as they
shall severally deem necessary to repair to the place where such tiro shall prevail,

and there to assi'st in extinguishing or stopping the progress of the same; and if any
person, so ordered to assist in manner aforesaid, shall refuse or neglect to comply with
such order, he shall forfeit and pay one dollar for every day he shall so neglect or re-

fuse to obey, to be recovered, with costs, before any justice of the peace of the county
where such notice has been given, and tlieoath or affirmation of the person who shall
give such order shall be sufficient evidence whereon to convict such offender; and
the forfeiture so recovered shall be applied as a reward to such person or persons as
the officers aforesaid, or a major part of them, shall deem best entitled thereto for

superior exertion at the extinguishment or in Btoj)pingthe progress of such fire.

Res])onsibility of Railroads with Respect to Fires.

Sec. 15. It shall be the duty of every railroad company in this State, and of every
company or person operating or using any railroad in this State with a locomotive
engine or engines, to provide such engine or engines with a screen or screens, or

cover or covers, on the smoke-stack or smoke-pipe of such engine or engines, so as ro

prevent as much as practicable the escape of fire, either from"wood, soft coal, or hard
coal, from the smoke-stack or smoke-stacks, smoke-pipe or smoke-j)ipe8of said engine
or engines.

Sec. 16. In any action now or hereafter brought for the recovery of damages for an
injury done to the property of any person or corporation by fire communicated l\v a
locomotive engine of any person or railroad corporation, in violation of the preceding
sections of this act, proof that the injury was so done shall he prima facie evidence of
such violation, subject, nevertheless, to be rebutted by evidence of the taking and
using all practicable means to prevent such communication of fire as by said section
required.

Sec. 17. If any company or person shall refuse or neglect to comply with either of
the for<'going provisions of this act for preventing the communication of fire from
locomotives, they shall forfeit for every such refusal or neglect the sum of one hun-
dred dollars to any person who may sue for the same, to be recovered with costs in an
action of debt in any court having cognizance thereof, one-half of the sum recovered
to go to the person suing, and one-half to the State for the public school fund.
Supplementary act. Approved March 27^ 1874. [By this amendment the fore-

going act was to apx)ly only where the cause of action upon which a suit is brought
arose or accrued since the fourth day of July, 1873. So much of the act as was in-

consistent with this provision was at this time repealed.

—

Eevision dfNew Jersey,

1709-1877, p. 943.]

(29.) NEW YORK.

• The ^' Duke's laws " of 1672 forbade the kindling of fires on commons,
or on one's own lands so as to escape into the enclosures of neighbors,
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under a penalty of all damages to the owner, and half as much more
for a fine. K not able to pay, he might be punished by not exceediug
twenty stripes, or might be required to do service to expiate his crime.
By an amendment of 1683 the i)enalty was reduced to damages.
An act was passed by the General Assembly November 25, 1710, ap-

plicable to Long Island and New York Island and for three years only,
the setting of fire, to any upland, plains, woods, trees, shrubs, under-
wood, or brush, under a penalty of forty shillings, or imprisonment
until such fine was paid, besides the damages that such fire might occa-
sion.

By an act for extinguishing fires in the woods in the counties of Al-
bany and Ulster, passed November 8, 17G0, the inhabitants of the sev-

eral towns, precincts, etc., were empowered at their annual meetings to
elect such a number of their freeholders as by a majority should be
judged needful, to be known as firemen. The persons so chosen were
empowered, upon view and information of any fire happening in any
part of the woods within their respective districts, or the woods ad-
jacent thereto, whereby any of the inhabitants might be in danger of
being damaged, to require and command every able man residing
within their districts to aid and assist the said firemen, or any one of
them who should happen to be near or discover the fire, in extinguish-
ing the same. Any person who, without lawful excuse or impediment,
should refuse, neglect, or delay to help and assist when so required
was to forfeit the sum of three shillings for each refusal, delay, or neg-
lect.

This law, first limited to six years, was renewed December 19, 176G,

and extend to include Ulster County. The same provisions and penal-
ties were enacted, with the additional clause that if any fireman duly
elected should neglect or refuse to do duty, he was to forfeit for each
neglect the sum of £2 [$5] for each occasion.

The existing statute of New York against the setting of forest fires

is as foUows

:

Of the Firing of Woods}

Section. 1. Every person negligently setting fire to his own. woods or negligently
suffering a fire kindled, upon his own wood or fallow land to extend beyond his own
land shall forfeit treble damages to the party injured thereby. Every person so
offending shall also be deemed guilty of a misdomeanor, and on conviction shall be
punished by a fine or imprisonment, or both, at the discretion of the court, such fine

not to exceed one thousand dollars, and such imprisonment not to exceed one year.

Sec. 2. Whenever the woods in any town shall be on fire, it shall be the duty of the
justices of the peace, the supervisor, and the commissioners of highways of sucli town,
and each of them, to order such and so many of the inhabitants of sucli town liable to

work on the highways and residing in the vicinity of the place where such fire shall

be as they shall severally deem necessary, to repair to the place where such fire shall

prevail, and there to assist in extinguishing the same or in stopping its progress.

Sec. 3. If any person so ordered to repair to and assist in manner aforesaid shall

refuse or neglect to comply with any such order, he shall forfeit and pay the sum of
fifty dollars, and shall also be deemed guilty of a raisdomeanor, and on conviction
shall be punished by fine or imprisonment, or both, at the discretion of the court,

such fine not to exceed one hundred dollars, and such imprisonment not to exceed
sixty days.

Sec. 4. Every forfeiture recovered under the last section shall be applied as a re-

ward to such person or persons as the officers above mentioned, or a majority of them,
shall deem best entitled thereto for superior exertions in extinguishing or stopping
the progress of such fire.

Sec. 5. No person shall hereafter set fire to or bum any coal kiln in the county of
Suffolk except during the months of December, January," and February; any person
offending against the provisions of this section shall be deemed guilty of a misdomeanor,
and on conviction shall be xmnished by imprisonment in a county jail for a term not?

^Revised Statutes of New York (6th Ed.), Vol. 2, p. 985.
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exceeding one year, or by a fine not exceeding one thousand dollars, or by both such
fine and imprisonment.
Sec. 6. Any person or persolis who shall set fire to or burn any coal kiln, or shall

permit or suffer the same to be done on his lard except at the times above mentioned,
shall be liable in twice the amount of any damage occasioned thereby, to bo sued for
and recovered with costs of suit in any court having cognizance of the same, by the
party injured thereby, against the owner of the land on which the said coal kiln shall
be burned.

(30.) NORTH CAROLINA.

AN ACT to prevent Burning the "Woods.*

Whereas the frequent burning of the woods is found to be destructive to cattle and
hogs, extremely prejudicial to the soil, and oftentimes of fatal consequences to the
planters and farmers by destroying their fences and other improvements ; for preven-
tion of which evils,

II. Be it enacted hi/ the General Assemhlij of the State of North Carolina, and it is hereby
enacted bij the same, That it shall not be lawful for any person whatsoever to set fire

to any woods except it be his own property, and in that case it shall not be lawful for
him to set fire to his own woods without fii'st giving notice to all x^ersons owning lands
adjacent to such woodlands intended to be tired, at least two days before the time of
setting such woods on fire, and also taking effectual care to extinguish such fire before
it shall reach any vacant or patented lands contiguous to or adjacent such lands so
fired.

III. [Provided for otherwise by act, April, 1792, ch. 29.]
IV. And he it further enacted h'/ the authority aforesaid, That if any slave, or mulatto,

or vagrant person, unable to pay the said fine aforesaid, shall be convicted of setting
fire to any woods, contrary to the true meaning of this act, such person on conviction
thereof shall have and receive on his bare back thirty-nine lashes, well laid on, at th©
public whipping post.

AN ACT to amend an Act entitled " An Act to prevent the Burning of "Woods. "^

Whereas the penalties in the said act are not sufficient to answer the good purposes
therein mentioned.

II. Beit therefore enacted, <^x., That every person offending against the said act shall
forfeit and pay for every offence the sura oftwenty-five pounds of specie, to be recov-
ered by action of debt, bill, plaint, or information, to the use of the person who shall
sue or x^rosecute for the same, and shall also be further liable to the party injured by
such unlawful filing of the woods for all damages that may accrue therefrom.

(31.) OHIO.

AN ACT to prevent Firing "Woods and Prairies.^—(Approved February 11, 1805.)

Section 1. Be it enacted, ^-c, That if any person shall wilfully or negligently set on
fire, or cause to be set on fire, any woods, prairies, or other grounds Avithin this State,

the property of any other person, or shall intentionally permit the fire to pass from
his own woods, praries or grounds, to the injury of the property of any other person,
the person so offending shall, on conviction thereof, for every such offence, be fined in

a sum not exceeding fifty dollars, at the discretion of the court having cognizance of
the same, to be recovered by indictment, to be paid into the treasury of the county
where the offence was committed, for the use of the county, and stand connnitted
until the sentence of the court is corax)lied with, and moreover shall be liable to the
action of the party injured for damages.

Spx. 2. And he it further enacted. That the act entitled "An act regulating the firing

of woods, praries and other lands, passed December sixth, one thousand seven hun-
dred and ninety-nine, and other laws and parts of laws heretofore passed on this sub-
ject, are hereby repealed. This act shall commence and be in force from and after the
first day of June next.

(32.) OREGON.

Sec. 36."* If any person shall wilfully and maliciously set on fire any woods, prarie,

or other grounds, other than his own, or shall intentionally, or by neglect, permit the

^Laws of North Carolina, 1777, chap. 25 (see Pub. Acts, of N. C. from 1715 to 1790, by
James Iredell), vol. 1, p. 246.

2 Laws of 1782, chap. 29. .

3 Latvs of Ohio, vol. 14, chap. 49, page 238. Substantially embodied in statutes as
now in force.

^Statutes of Oregon, 1855, p. 219, sec. 36.
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fire to pass Ms own premises or grounds, to the injury of any other person or persons,
every person so offending, shall on conviction thereof, for every such offence, be lined
in a sum not exceeding live hundred nor less than ten dollars.

(33.) PENNSYLVANIA.

By the ^^ Duke's Laws," as issued iu 1676, any i)ersoTi setting a fire in

the woods was to pay all damages, and half as niuch more lor a fine.

If not able to pay the fine, he might be punished forty stripes. This
was renewed in 1682 and 1693. In 1700 it was again renewed, except-
ing that the prohibited season of burning was " before the first day of
the first month, or after the first day of the third month.'^
On the 29th of March, 1735, the privileged season was abolished, and

persons were made liable for damages done by fires of their setting at
any time of the year If the demand for damages were less than forty
shillings, a justice of the peace, he was to appoint two or more substan-
tial freeholders to make inquiry as to the amount of loss, and ui>on their

return he was to grant execution for recovering the same, with costs of
suit, if above forty shillings, but without costs if less. If the oftense

were done by a slave, the master was to pay the damages, or if this be
not done, the said slave was to be whipped, not exceeding twenty-one
stripes on the bare back, and further stand committed until the costs of
suit were paid.

By an act of April 14, 1794, the wilful setting of fires to any woods,
lauds, or marshes at any time so as to occasion loss toothers was made
punishable by a fine of not over fifty dollars nor less than twenty dol-

lars, half to the informant and the remainder to the overseers of the
poor. He was also to be liable for damages done by the fire. The pro-

ceedings in prosecutions were specified, and nearly similar to those of

the colonial act, excepting that the limit of ''forty shillings" was changed
to " fifty dollars" and i^rovision was made for appeal. The i)unishmentof
slaves was changed to hard labor for three months and until the costs

of suit were paid.

By an act approved March 29, 1824, for preventing the destruction of
timber and damages by fires, a fine not exceeding $500 might be im-

posed for the wilful setting of fires, one-fourth part to the informer and
the rest for support of the poor, and the person convicted might be
imprisoned at hard labor for a term not exceeding one year. The class

of persons for which special punishment had been ordered in former
acts having ceased to exist in the State, this act was made uniform as
to penalties.

A special act, limited to the counties of Clearfield, Fulton, and Elk,
was enacted March 26, 1867, the wilful or negligent setting of fires to

woods, barrens, or moors might be punished by a fine of from $50 to

$300, and imprisonment not over twelve months, and the inosecution
might be commenced at any time within six years. Upon every con-
viction the prosecutor was to receive $50 from the county treasury, as
a reward for the apprehension and conviction of the offender, and the
district attorney was to receive $20 for conducting the suit. These
sums were to be recovered back from the defendant, with costs, and
l^aid into the county treasury. The prosecutor was to be competent to

appear as a witness in such cases, to establish the guilt of the defendant
In 1868 the railroad companies in Erie County were made si)ecially

responsible for the damages that might result from fires caused by their

locomotives, and by another act, passed in 1869, the intentional firing

of woodlands upon mountains in Union County was made punishable
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by a fine of from $50 to 1500, and imx^risoiiment for a term not exceeding-
one year.i

The following- act, which applies to the whole State (excepting Ly-
coming, which was exempted in 1871), provides an eft'ectnal means for

reducing the number of forest fires and of diminishing their damages

:

Al^ ACT to protect Timber Lands from Fire.'—(Approved June 2, 1870.)

Whereas it is important to the people of the State that timber lands should be pro-
tected from fire, which, owing to malicious conduct and carelessness of individuals, is

causing great havoc to the young growing timber, especially upon our mountains

:

Therefore,
Be it enacted, &c. : That it shall be the duty of the commissioners of the several

counties of this Commonwealth, to appoint persons under oath, whose duty it shall be
to feiTet out and bring to punishment all persons who, either wilfully or otherwise,
cause the burning of timber lands, and to take measures to have such fires extin-
guished, where it can bo done, the expenses thereof to bo paid out of the county treas-

ury, the unseated land-tax to be first applied to such expenses.

An act approved June 11, 1879, and applicable to the whole State,

imposes the penalty of not more than $300 fine, or not more than one
month's imprisonment, for the wilful or wanton setting of fires on the
lands of another, so as to set on fire any woodlands, barrens, or moors
within the limits of the Commonwealth. Upon the conviction of auy
person or persons for these oflenses, the commissioners of the county
are required to pay to the prosecutor the sum of $50 out of the county
treasury, as a reward for the apprehension and conviction of the oftender,

and the defendant is required to pay this sum as costs, to the sheriff,

for the use of the county.^

(34.) RHODE ISLAND.

The earliest statute relating to forest fires in Ehode Island was passed
October 25, 1704, and imposed a penalty of thirty shillings in money,
besides damages and costs of prosecution, for the setting of fires at any
time of the year except between the 10th of March and 10th of May,
when they were allowed.

It being found that the penalty was too small, it was increased in 1722

to $10
J
and if the person had no personal estate to satisfy tlie same, he

might be imprisoned, at the discretion of the court, for a time not ex-

ceeding three months, or might be whipt not exceeding tj|irty-nine

stripes.

In 1798 or a little previous the privileged season was abolished, and
the penalty fixed at $20 for the first oftense and $10 for the second, one-

half to the informer and the remainder for the use of the poor. Upon
refusal to pay, the offender might be imprisoned in the county jail,

'' there to be kept until he or they shall satisfy and pay such tine and cost,

or be, by order of the court, sold for payment thereof." Those suffering

injuries from fires thus set were to have an action of trespass against

the offender, and might recover damages and costs.

By a subsequent act, the punishment for setting of fires to run and
spread at large in the woods, at any time, under any pretext, was to be
punished by imprisonment not exceed one year."*

^By an act approved June 2, 1870, this act was extended to include the counties of

Schuylkill, Lehigh, Berks, Lycoming Centre, Snyder, and Luzerne.
^Laips of Pennsylvania, 1870, No. 1206, p. 1316.

^Laivs of Pennsylvania, 1879, No. 176, p. 162.

"^Public Laws of Ehode Island (1844), p. 382; Bevised Statutes (1857), Title XXX, chap.

214, page 533.
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The present statute of this State is as follows

:

Every person who shall wilfully or carelessly set, or cause any fire to be set, in the
woods in any x^art of this State, to run and spread at large, at any time of the year,
under any i)retence whatsoever, shall be imprisoned not exceeding two years.

^*

(35.) SOUTH CAROLINA.

An act passed in 1789 prescribed a penalty of £5 for the setting of
fires to grass, brush, or other combustible matter, so as thereby to burn
the woods, fields, or marshes. In default ofpayment, the offender might
be imprisoned for a term not exceediag two months, and he was further
liable for any damages that the fire might occasion. This was not to

hinder any j^erson from setting fires on his own premises, provided that
he did not allow them to escape to the injury to his neighbors. If done
by a slave, his master was to i>ay the damages and costs of suit, and the
slave was to be punished by not over thirty-nine stripes.

The captains of militia were required to cause this ordinance to be
read at the head of their respective companies at least once in six

months, on pain of being chargeable with neglect of duty and of being
proceeded against by court-martial, in case they omitted to do so.

The present law of this State upon this subject, enacted December
21, 1857, renders the wilful and malicious burning of grass, brush, or
other combustible matter, so as to set on fire any woods, fields, fences, or
marshes, punishable by fine and imprisonment at the discretion of the
court. The offender is further liable to all damages that may result, and
to costs of prosecution for the same.^

AN ACT to increase the Penalty for setting Fire to the Woods.—(Passed December 21, 1857.)

Section 1. Be it enacted hy the Senate and House of Representatives, noio met and sitting

in General Assembly, and dy the authority of the samej That any person who shall wil-

fully and maliciously set fire to or burn any grass, brush, or other combustible matter,
so as thereby any woods, fields, fences, or marshes of any other person or persons be
set on tire, or cause the same to be done, or bo thereunto aiding or assisting, shall,

upon indictment and conviction thereof, be liable to fine and imjirisoument, at the dis-

cretion of the court, and shall, moreover, be liable to the action of any person or per-

sons who may have sustained damage thereby.

—

Laws of South Carolina 1857, page
617.

(36.) TENNESSEE.
t

Code enacted in 1857-'8.

[Part I, Title 12, page 358. Thompson & Steger's Statutes, 1871, §§ 1703-'5.]

Chapter 8.

—

Of burning woods.

§ 1703. No person shall set fire to any woods not his own property, nor to his own
without giving at least two days' notice to persons owning the adjacent lauds, and
also taking efi'ectual care to extinguish such fire before it extends beyond his own lands.

§ 1704. Any person violating the preceding section shall forfeit one hundred dollars

to any personwho shall sue therefor, and shall also be liable to any party injured for

all damages which may accure therefrom.

$ 1705. If any slave, free negro, or personwho is unable to pay the fine is convicted
of the violation aforesaid, he shall, if a slave or free negro, be punished by not exceed-
ing thirty-nine stripes; if a vagrant, ^^ by imprisonment in the county jail not exceed-
ing one month.

^General Statutes of Rhode Island (1872), Title XXX, chap. 230, page 544.

^Laws of South Carolina 1857, p. 617 ; Revised Statutes of South Carolina 1873, p. 717.

^In a note to Thompson & Steger's Edition it is remarked that the term ''vagrant"
here x^robably refers to white persons. The original act reads "slave, free negro, or
mulatto or vagrant person."
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(37.) TEXAS.

[Paschal's Digest, Laws of Texas, 2d Ed., p. 459.]

Abt. 2333 [702.] K any person shall wilfullyburn or cause to be burned anywoodland
or prairie not his own, at any time between the Ist of July and the 15th of February
succeeding, he shall be fined not less than fifty dollars nor more than three hundred
dollars.

Art. 2334 [703.] The offence named in the foregoing article is complete where the
person offending sets fire to bis own woodland or prairie, and the fire coumiunicates
to the woodland or prairie of another.^

(38.) UTAH.

The laws of Utah declare it as a misdemeanor to maliciously or neq;-

ligently to set fire, or cause or procure to be set on tire, any woods,
prairies, grasses, or grain, on any lands, public or private, but do not
specially prescribe the penalties.^

(39.) VERMONT.

By an act passed March 4, 1797, the wilful or imprudent firing of
lands, or the wilful or careless suffering of such fires to spread, whereby
damage was done to other persons, was made punishable by double
damages, to be recovered in an action of trespass, with costs of suit.^

In 1839 a punishment was provided by fine and imprisonment in the
county jail for a term not exceeding six months.^
In 1819 railroad companies were made liable for the fires that their

locomotives might occasion, unless they could show that they had used
all due caution and diligence, and employed suitable expedients to pre-
vent such injury. They were to have an insurable interest in the prop-
erty along the line of their road.^

The existing statute upon the subject of forest fires is as follows

:

If any person shall wilfully and maliciously set on tire, or cause to be
set on fire, any woods or forests, so as to occasion injury to any person
* * * he shall be punished by fine not exceeding 8200, or by imin'is-

onment in the county jail not exceeding six months.^

(40.) VIRGINIA.

By an act passed January 16, 1802, the setting of fire to woodlands, un-
less by accident, was made punishable by a fine of $30, to be recovered
with costs of suit, half to the informer and the other half to the county.
If done by a person under eighteen years of age, the parent, guardian,
or master became liable, and if by a slave, the master. In the latter

case, if the fine were not paid, the slave was to receive thirty lashes by
order of a justice of the peace.
In 1835 the penalty was increased to a fine of not more than $100,

^PaschaVs Digest, Laivs of Texas, 2d Ed., p. 459. As enacted March 48, 1848 (Laws of
Texas 1847-'8, p. 138), the penalties were to be not less than ^10 nor more than $50,
besides damages and costs of suit. In default of payment, the accused might be impris-
oned until the fine and costs were paid. The defendant might demand a trial by jury,

and upon this a jury of six men might be sununoned to examine the facts and assess

the fine.
-^ Compiled laws of Utah, 1876, p. 612.
^Laws of Vermont, 1797, p. 190.

^Revised Statutes of Vermont, 1839, 432, p. 233.

^Compiled Statutes of Vermont, 1850, p. 204, General Statutes of Vermont 2d Ed., 1870,

p. 233.

^General Statutes of Vermont, 1870, p. 673.
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and imprisonment not less than two nor more than twelve months. The
person was also to become liable to the injured parties for the damages
and costs of their recovery. If done by a slave, it was to be deemed a
felony, and if by a free colored x^erson, the person might be punished
by stripes not exceeding thirty-nine. The grandjuries were to be charged
at the circuit and superior courts, and the county courts to make in-

quiries as to the offences done in xdolation of this act.^

In the code of 1873 these provisions, except as to distinction of per-
sons, are continued, and the damages are to be awarded at the discretion
of a jury.

(41). WASHINGTON TERRITOEY.
A!N" ACT to protect Forests and Timber Lands from Fires, and careless Eandling of Fires. (Ap-

proved November 6, 1877.)

Be it enacted, ^c.

:

1. That if any person shall kindle a fire in any field, pasture, or inclosnre, forest,

prairie or timber land not his own, without the consent of the owner, and the same
shall spread and do damage to any buildings, fences, crops, cord-wood, bark, or other
personal property, or to any wood or timber land, he shall on conviction be punished
by a fine of not less than ten, nor more than five liundred dollars, and costs, according
to the aggravation of the offense, and shall stand committed till the fine and costs
are paid.
2. If any person shall maliciously, with intent to injure any other person, by himself

or any other person kindle a fire on his own land, or the land of another person, and
by means of such fire the buildings, fences, crops or other personal property, or wooded
timber lands of any other person shall be destroyed or Injured, he shall on conviction
bo punished by a fine of not less than twenty dollars, nor more than one thousand dol-
lars, or by imprisonment in any of the jails of this Territory not less than three months,
nor more than twelve months, according to the aggravation of the offense.

3. If any person shall for any lawful i^urpose kindle a fire upon his own land he shall
do it at such time and in such manner and shall take such care of it to prevent it from
spreading and doing damage to other person's proj^erty as a prudent and careful man
would do, and if ho fails so to do, he shall be liable in an action on the case to any
person sufi'ering damage thereby, to the full amount of such damage.

4. Any person who shall enter upon the lands of another person for the purposes of
hunting or fishing, and shall by the use of fire-arms or other means kindle any fire

thereon, he shall he liable to the penalties of the iirst or second sections of this act, as
the case may be.

5. Persons engaged in driving lumber upon any waters or streams in this Territory
may kindle fires when necessary for the purposes in which they are engaged, but shall

be bound to use the utmost caution to prevent the same from spreading and doing
damage ; and if they fail to do so, they shall be subject to all liabilities and penalties

% of this act in the same manner as if the privilege granted by this action [section?]
had not been allowed.

6. The common law right to an action for damages done by fires is not taken away
or diminished by this act, but it may be pursued, notwithstanding the fines or penal-
ties set forth in the first and second sections of this act ; but Siuy person availing him-
self of the provisions of the third section, be barred of his action at common law for

the damages so sued for, and no action shall be brought at common law for kindling
fires described in the fifth section; but if any such fires shall spread and do damage,
the person who kindled the same, and any person present and concerned in driving
such lumber, by whose act or neglect such fire is sulFered to spread and do damage,
shall be liable in an action on the case for the amount of damages thereby sustained.

7. This act shall take effect and be in force from and after its passage and approval
by the governor.

(42.) WEST VIRGINIA.

Sec. 8. If any person unlawfully and maliciously set fire to any woods, fence, grass,

straw, or other thing capable of spreading fire on lands, he shall be fined not exceed-
ing one hundred dollars and confined in the jail not less than two nor more than
twelve months.

9. If any person intentionally set any woods on fire, whereby damage is done to the
property of another, he shall be fined at the discretion of a jury.-

^Lmvs of Vii^ginia, 1834-5, p. 46.

^Code of West Virginia, 1«68, p. 631, Chap. CXLV.
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(43.) WISCONSIN.

Sec. 4406. Any person who shall willfully, maliciously, or wantonly sot on fire, or
cause to be set on fire, any prairie, meadow, marsh, or woodland, or other grounds of
another, or who shall intentionally or by gross negligence permit any fire to run or
pass from his own land to the injury of another, or who shall intentionally set on fire,

or cause to be set on fire, any woods, prairie, marsh, meadow, or cranberry marsh, not
his own, during the months of August, September, October, or November, shall be
punished by imprisonment in the county jail not more than one yeai- or by fine not
exceeding five hundred dollars. ^

(44.) WYOMING.
AIT ACT to prevent tUe Firing of Woods and Marshes.—(Approved November 23, 1869.)

Be it enacted, etc.

:

Sec. 1. If any person shall willfully set on fire any woods, marshes, or x>rairie8, so

as thereby to occasion any damage to any other i^erson, such person shall, upon con-
viction thereof, pay a sum not exceeding five hundred dollars nor less than fifty dol-

lars and be imprisoned in the county jail not more than three months, nor less than
fifteen days, and said fine shall go to the school fund of the county in which said offense

was committed, and m case of the neglect or refusal of any person so convicted to pay
the fine above specified, ho shall be confined m the county jail one day for every three
dollars thereof until said fine be discharged.

Sec. 2. If any person shall set on fire any woods, marshes, or prairies, so as thereby
to occasion damage to any other person, such person shall make satisfaction for such
damages to the party injured, to be recovered in an action.

Sec. 3. Nothing in this act shall be construed to apply to any person who may in
the months of March and April set fire to grass upon his own land, or upon i)ublic

lands unclaimed or unoccupied, which fire he shall keep within proper control, and
I)reventit from doing injury or doing damage to the property of others.

Sec. 4. Nothing herein contained shall be so construed as to prevent any persons
from firing against fire so as to protect his or her property from being destroyed.
Sec. 5. This act shall take effect and be in force from and after its passage.

3.—^LOCAL, INQUIRIES CONCERNING FOREST FIRES.

(a.) Returnsfrom Correspondence.

In October, 1880, a circular was issned by the department to its cor-

respondents in the several States and Territories, with the view of ascer-

ta;iniug the extent of injuries that have been observed from forest fires,

the causes so far as known, and the methods commonly employed for

preventing or arresting these fires when started and under way. The
circular invited such suggestions as might appear advisable concerning
means for xjreventing the continued recurrence of these calamities.

In arranging these returns, we have i)referred the geographical rather

than the alphabetical order; as more conveniently bringing together the

regions that have somewhat similar conditions.

(I.) Maine.

Cumberland County.—Estimated area burned over in June and Au-
gust, 1,000 acres, which was considered a relatively small amount, con-

sidering the drought that had i)revailed. The fires were generally caused
by engines, by gunning, or by setting back fires, which were deemed
quite successful in checking the progress of the fires. Probable dam-
age, $5,000, of which $1,000 was to forest products prepared for mar-

^BexHsed Statutes of Wiscovshi, 1878, Chap. CLXXXII, p. 1,045. By an act passed
March 19, 1873, the penalty was fixed at not less than $'^0 nor more than $500 or im-

prisonment not less than 30 nor more than 90 days, or both, at the discretion of the

court. Laws of Wisconsin, 1373, p. 643.
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ket, and the remainder to standing timber.

—

{Eohie Whitney^ Sebago
Lake, Me.)

Oxford County.—Fires occurred at various times from July 1 to Sep-
tember 10, cliiefly from locomotives, from hunters, and from tramps.
The area burned is estimated at 1,000 acres, and loss to standing tim-

ber, $10,000. Some fires were spread from clearings.

—

{H. Hudson^
South Bethel, Me.)

Fenohscot County.—Frequent fires are mentioned as occurring in the
State through the summer months, commencing about May 1 ^ but it is

thought not 1 per cent, of the wood lands are burned annually. The
loss in the State may be $100,000 to $200,000 a year. The timber of all

kinds is generally killed where these fixes extend.

—

(Henry M. Prentiss,

Bangor, Me.)
Piscataquis County.—Fires occurred about the first days of August

and September, each continuing about a week. About 300 acres Avere

burned over in Sebec, and 100 in Milo. One was caused by locomotive
sparks, and one by an incendiary. The damage was limited to the tim-

ber lands.—(0. T. Goodridge, Milo, Me.)
Washington County.—In June, August, and September fires occurred

in the eastern part of the county, in the valley of Saint Croix Eiver,
and run over an area variously estimated at from 30,000 to 40,000 acres,

destroying at least $60,000 worth of i^roperty. As much as 5,000 cords
of hemlock bark were burned.

—

{F. A. Filce, Caliiis, Me.)
In Androscoggin, Aroosfoolc, Knox, and SagadaJioc counties, no import-

ant forest fires had occurred during the year.

(2.) New Hampshiee.

Cheshire County.—A fire, caused by the carelessness ofhunters, bu.rned
over a hundred acres or more, on a hillside, and mostly of thin second
growth. It destroyed perhaps $100 worth of timber and twice as much
in cord-wood and fences. As a general rule the railroad companies
now bum over the ground along their lines, in the spring and fall, to
prevent sparks from setting fires. There are usually more or less tires

in every town, caused by the carelessness of smokers and boys.—

(

Geo.

M, Gilbert, Keene, K H.)
EiUsborough County.—A destructive fire occurred October 15, in the

woods in Brookliue and Mason, sweeping over more than 600 acres.

About two hundred men had been fighting it, and miUs and houses were
in danger. An efibrt was being made to obtain assistance liom Kashua.
—(Newspaper account.)

In Carroll, Stratford, and Sullivan counties no important forest fires

had occurred during the year.

(3.) Yeemont.

Eeturns from t^en counties show that no fires of much importance had
occurred daring the year, or in recent years, in this State. In Kutland
County a few hundred dollars' worth of property had been burned from
fires set by campers.

(4.) Massachusetts, Rhode Island, and Connecticut.

Ko very important forest fires were reported. In Connecticut, near
the New York line, several hundred acres were burned over in August
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or September. The fire is supposed to have been the work of an in-

cendiary. It was sprout kind, and the damage was vakied at about
$2,400.

(5.) New York.

FranMin County.—In the early part of the season a fire occurred in
the towns of Malone and Belmont, which swept over perhaps 2,000
acres, of which 500 were green timber, tlie rest being on the track of
former fires. In the fall, a fire occurred in Westviile, Bombay, and
East Covington, burning over perhaps 500 acres of second growth.
The first of these fires was in spruce and hemlock, with some hardwood,
worth perhaps $2 per acre. The second was on much better land, but
less heavily timbered. These forest fires practically make tlie land
worthless. The timber constitiftes its main value, and nobody will

undertake to clear up a burnt district. In answer to the question
^'What measures can you suggest as ai)plicable in yonr region for pre-

venting the occurrence, or for limiting the spread of these fires?" the
correspondents, who control some 35,000 or 40,000 acres of timber land,
and are extensively engaged in lumbering operations, say

:

(1.) Open the eyes of the people to the danger, the immense destruction of property,
the rapidly-shrinking strean^, the increase and duration of dronght, the blighting of
landscape, and the general and climatic effect. This can he done by national pnbli-
cations fitted for the common people, not by documentary reports. Force these upon
the attention of all by tracts or placards, in the places of summer resort, in lumber-
ing camps, and all centers of population adjacent to the forests.

(2.) By stringent national and State laws, fastening responsibility upon careless

guides and tourists, and also upon those who are clearing land. When a man wishes
to burn a fallow piece, he should girdle it with a swath, cleared by the axe. In this

section almost no attention is paid to this : responsible men, who would not think of
endangering a neighbor's house by a bonfire, in their garden, think nothing of let-

ting loose their fallow fires into adjoining timber.

In reference to these fires in Northern New York, they say

:

The northern part of the Adirondack wilderness is scarred all over with these fires.

In some places miles in length and breadth of valuable timber and smiling land-

scape are desolated, our brooks are drying up, our rivers shrinking till the water-
power threatens future extinction. The rainfall has decreased within very recent

memory. The danger is great and pressing. {A. B. Parmelee if Son, Malone, N. Y.)

Jefferson County.—About 800 acres in Jefferson and Lewis Counties
were burned from August 1 to October 20; mostly started from the

burning of fallows, of which from 75 to 100 acres were standing timber.

About 3,000 cords of coal-wood, and 40,000 bushels of coal were lost.

There was but poor success from plowing and shoveling sand, it being
a very dry season. The best preventive is in strict legislation in the

matter of starting fires. {R. N'. Gere, Carthage, N. Y.)

Oswego County.—Limited fires have occurred in Volney, set from loco-

motive sparks, burning over small tract^s of woodland and meadows
with dry sod, and a few barns, etc., in various parts of the county.

—

{R. N. Gilbert, Fulton, N. Y.)

Saint Laivrence County.—Last year, fires seemed to be everywhere in

the county, and considerable damage was done 5 the present year has
in a great degree escaped.

—

{W. N. Knox, Canton, N. Y.)

Most of the forest fires that have heretofore occurred in the county
have been occasioned by the clearing of land, and have spread among
the standing timber, in which much dry and imflammable material is scat-

tered, many trees having been left on the ground after stripping off the

bark. Care in the burning off" of clearings, and by campers would pre-

vent most of these fires.

—

'{G. H. Clarice, FuUerville, N. Y.)
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Suffollc County.—Fires occurred in May and June, being started by
railroad sparks, careless persons, and tramps, which may have destroyed
from $10 to $12,000 worth of small timber, and $800 to $900 of other
property. It would be advisable to make the roads wider, as a better
means of defense. In former years, large portions of the woodlands of
the county have been burned over, so that now there is not much debris

and young growth at the surface to carry the fires, and there is more
force at hand to extinguish them when started, unless there is a stroDg
wind.

—

(B, A. Merritt, Breslau, N. Y.)

At Patchogue, May 13, a newspaper account reported a dense fire as
burning both east and west of that place for some hours, and destroy-
ing many thousands of dollars worth of property. The fire bordered
the Long Island Eailroad, and was supposed to have originated from
sparks from the pipes of tramps, who had rested in the woods the ilay

before.

Sullivan County.—The mountains of this county have in recent years
been overrun with forest fires, causing immense losses to property of
every kind that lay in their way. On the 30th of August, 1876, during
a severe and protracted drouth, which had prevailed for some weeks,
the fires got beyond control in the country around Port Jervis, Wood-
bourne, Fallsburgh, and other places in Sullivan County, as also on the
mountains in Pennsylvania adjacent. The forests to the southwest of
Pond Eddy suffered severely by these fires. They also overrun the
country along the line of the Port Jervis and Monticello Pailway.

Ulster Cou7ity.—Large fires are burning on the eastern slope of the
Catskills and the adjacent foot-hills, and Woodstock Mountain west
of Mead's summer hotel, has been covered with flame and smoke all the
afternoon. All the surrounding citizens of Woodstock village have
been ordered out to fight the fire. A strong wind has been blowing all

day, and the air is thick with smoke at Kingston.

—

{Newspaper account.

May 17, 1880.)

Warren County.—Extensive forest fires were reported near Caldwell,
in May, destroying a large amount of property in that region. The
Prospect Mountain House, at Lake George, was burned by these fires

May 17, and the Fort William Hotel was in danger.

(6.) New Jersey.

In Atlantic County it was estimated that the area burned over in the
early part of 1880 was some 50,000 acres. The fires were started by
sparks from railroad trains, the burning of brush in the clearing ofland,

by tramps, and other causes not known.
The estimates of loss vary, and might average three -dollars to the

acre for wood land, not including the damages done to vineyards and
buildings.

Eight dwellings and twenty-nine bams were destroyed. In the ab-

sence of water, the progress of the fire was checked by throwing fresh

earth.

It was found difficult in many cases to render the roads available for

stopping the progress of the fire, on account of their narrowness, which,
in some cases, was not more than 8 or 10 feet. Had they been kept
clear of combustible material to the width of three or four rods, they
might have proved of much greater service in arresting the fires.

This county sufi'ered from forest fires in 1820, 1829, 1832, 1833, 1857,

1858, 1859, 1865 and 1872, {John M. Doughty, Absecom, X. J.)

Burlington^ JV". J.—In the spring, during an unusual drought, which
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continued some four weeks, a most disastrous fire occurred in the tim-
ber lands of this county, sweeping over about a third part of the forest
area. They originated from locomotive sparks, coalpits and clearings,
and, as some suppose, from incendiaries, who wish to buy the dead tim-
ber cheaply for coaling. The estimated area of the burned district

was 40,000 acres, and the loss from $10 to $30 per acre, except in cedar
timber, in which the value may range from $100 to $1,000. The loss may
be estimated at $130,000. Besides standing timber, there was a loss in
charcoal, wood and rails, that might amount to $15,000; some buildings,
usually not valuable, fences, stocks, &c., were burned, worth perhaps
$9,000 more. So much loss has been occasioned in this county by in-

cendiary fires, that the owners of timber lands in this county have
organized a timber-protection company. Depredators have been cut-

ting and selling timber from lands of non-resident owners, and to i)re-

vent this, individual owners and this society are offering rewards for

their det/cction, and punishing the guilty when convicted, and it is thought
that some of these fires have been set in revenge.—

(

T. J, Beansj Moores-
town, N. J.)

A newspaper account dated Atsion, May 14, says

:

The fierce forest fires now burning in this region alono are reported as destroying
over 100 sqiiafre miles of arable, berry bog and timber land and vineyards. Great
Rejiublic, a prosperons village, is now in a state of desolation. Monday night's firo

destroyed no less than twenty-tvro buildings in and about the village. At Bennett's
mills, two houses in the path of the flames were consumed. From Great Republic the
fire took a southeasterly course towards the iron mills and Cedar Lake, and skirtins^

about Hammontou and EUwood, spread towards Mullicus River on the northeast ana
Great Egg Harbor River on the southeast.

A correspondent in Burlington County, Xew Jersey, writes

:

I have had under my care large tracts of growing timber, and have had very little

loss from fires. Our plan is to burn over our tracts early in spring, before the sap
starts—burning up all the underbrush, leaves, &c. We have found that a fire in
February does not hurt the growing timber; and should -summer fires come in from
adjoining property that has l)een neglected, they have nothing to feed on but very
green leaves, &c.,and they are much more easily controlled. Even if they go through
the woods they find little to burn ; they get up but little heat, and do but little dam-
age. The Pemberton and New York Railroad runs through our tract, and summer
tires are common, but they hardly require looking after, so far as our tract is con-
cerned. I think there should bo a laAv requiring every owner of timber and Itrush

land in our general piueries, to burn all the leaves that may fall during the winter,
thus leaving no fuel for eummer fires.

Camden County, &c,—Yery destructive forest fires occurred in this

county, at intervals, from the middle of May to the last ofJune. They were
occasioned by locomotive sparks and by accident, and in Atlantic,

Burlington, Camden, Cape May, Cumberland, and Ocean Counties the
area burned will exceed 200,000 acres. It is difficult to estimate the
loss, which cannot be less than $500,000, and is probably much more-
Some fences were burned, but very few buildings. The value of timber
land near the railroad is merely nominal, as fires are of such frequent
occurrence.

—

[J. W. Nicholson, Camden, K. J.)

Another account, referring to Ocean, Burlingix)n, and Cumberland
Counties, N. J., dated May 14, 1880, says

:

The forest fires of this region were estimated as having overran a hundred square
miles of arable land, berry bogs, timber land, and vineyards. The little village of
Great Republic lost 22 buildings in and about the village, and from this place the fire

took a southerly course towards the iron mills and Cedar Lake, and skirting about
Hammonton and EUwood, spread toward Mullicus River on the northeast and Great
Egg Harbor River on the southeast. The loss in the vicinity of Atco, Camden County,
was estimated at over $20,000.
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Cape May County,—Extensive fires occurred in April and May, occa-
sioned by railroad sparks, clearings, and incendiaries. More than 7,000
acres were probably burned over in Cape May County, with a probable
average loss of $4: to $5 per acre. Some of it, farther from market, was
not worth as much. A portion of it was small timber ; some of it had
been i)reviously burned over, and some was valuable. From 600 to 800
cords of fire wood-prepared for market, and worth $2 to $3 a cord, was
burned.

—

[George M. Post, South Seaville, IST. J.)

Another account estimates the area burned as 9,000 acres, and the
loss at $90,000, including 400 cords of wood, cranberry marshes, and a
school-house.

Destructive fires have occurred in this county as follows : April 16,

1856, April 13, 1871, May 2, 1875, and May 3, 1880. The first of these
is said to have been caused by malicious mischief; that of 1871, from
the indiscreet burning of old-field sedge, and that of 1875 was proved
in court to have been caused by the negligence of railroad employes,
and for which the railroad company paid damages.

In all of these fires the wind was from the west and southwest. The
chief damage from fires in this region happens from the 1st of April to

the last of May. The fast trains are believed to do the most damage,
and for these especially the road companies should be required to keep
sufficient watchmen to extinguish fires before they begin to do dam-
age.
In Cumberland- County the area burned over in the spring of 1880 was,

according to one account, estimated at 40,000 acres, worth before this

casualty not less than $10 per acre. Its value after the fire would not
average more than $2 per acre, thus showing a total loss of $320,000 in

this county alone.

Another correspondent estimated the area burned over as from 75,000
to 80,000 acres. The first fire was set about 10 miles north of Cape May
County line, on the 1st day of May, by a spark from a locomotive. It

ran northward some 10 miles to the Cumberland furnace, where it was
subdued.
Three weeks afterwards another fire originated about 5 miles south

of Salem County and swept through the whole of the Cumberland fur-

nace tract, containing 23,000 acres. It was not subdued until the 1st

of June, at which time it had reached the limits of the first fire. The
fijes were not finally extinguished until about the 10th of June.
The loss of property in this county, otherwise than the woodland and

the soil, was not large, being limited to a few cabins and some acres of
cranberry bog. One correspondent estimates this loss at about $5,000.

Bo dweliings of much importance were burned, and no lives were lost.

A large amount of prospective value was lost in the destruction of young
trees not yet in size for cutting, but at an age when they were gaining
in size very fast.

The means chiefly employed for stopping the progress of the fire was
by back-firing on the line of the roacfi 5 those nearest the fire being first

used, and if that failed, the next. In most cases, however, this was
a failure, chiefly because all present and assisting were interested in

the saving of their own land, without regard to the interests of neigh-

bors or the welfare of the whole. Some would insist that one road
should be taken, and others would as strongly insist upon another. In
the mean time, before the matter could be settled, the fires had already
crossed the road, where a defense could be made, and an opportunity
that might have proved valuable was lost.

It is the opinion of the correspondent reporting from this county,



FOREST FIRES. 161

tliat three-fourths of all the fires in j^ew Jersey originate from railroad
locomotives, and that if they were compelled to use sufficient spark ex-

tinguishers, much of this damage might he avoided.
Monmouth County.—Asbury Paris: and Ocean Grove were greatly en-

dangered by a forest fire, May 17th, and finally, by the aid of the fire

departments of these places, and by the efforts of the citizens, tliese

summer resorts were saved from conflagration, partly by back-firnig,

with the wind in their favor. Had not the wind changed, and the baciv-

firin^ been seasonably begun, the chances would have been very small-

of saving these two places. Not more than a square rade of pines was
burned over, aiid it is believed that the woods were fired by malicious
l^ersons. [Neivspaper account.)

In speaking of the general ravages of fires in Southern Kew Jersey,
in the spring of 1880, a newspaper account says :

The fires tliree weeks ago left a space of over 200 square miles bare and black, and
during the last ten days the flames have almost wholly covered the sx)aces of wood-
land, and farms of which Atco, Wheatland, Centrevillc, Medford. and Longacoming
are the centers. The sea-coast of New Jersey has a belt about 15 miles in breadth,
running back from the shore, of scrub-oak and pines growing out of dry white sand,
which is usually covered with a dead moss that burns like cotton. Al^ter a drought
of a few weeks, this forest becomes dry as tinder, and a single spark is enough to start

a fearful conflagration. The inhabitants of '* the ])ines," are, as a rule, charcoal burn-
ers and poor farmers, who, in the best of times, barely earn a subsistence from their
little x>atches. These are tlie people who have been left houieless by the fires. Nearer
the coast are the fishing villages, and the line of great summer cities, all x^iles of lum-
ber more or less ornamental, and oftering food ready for the flames.

The mere destruction of trees and crops by fire gives us no idea of t^fe actual loss.

Cranberry bogs to the value of ^100,000 are destroyed; the young people throughout
the whole pine region depend upon picking cranberries and huckleberries for their

summer support, the latter crop, as it has been estimated, yielding employment to

over 80,000 women and children. The fishing villages and sporting stations along the
coast are almost wholly dependent on the game in the marshes, which attracts visit-

ors from the cities in summer. Now the marshes, as well as the woods, aie a black-
ened waste, and dead birds and animals strew the ground by the thousand. It will

require twenty years for the growth of trees and vegetation, necessarily slow in that;

chilled atmosjjhere, to repair the damage of the last month.

(7.) Pennsylvania.

Adams Connty.—About 1,000 acres were burned over about the 1st of

April, chieflj^ in Franklin l\nvnship. The fires were supposed to have
been set by persons wishing to clear the land for pasturage, and tliree

persons were arrested by detectives, but were acquitted by the court.

The loss to standing timber was from $5,000 to $10,000, besides over
1,000 cords of fire-wood, and a Inrge number of chestnut fence-rails. The
county commissioners have offered a reward of $50 for the arrest and
conviction of any i)ersons guilty of setting forest fires. It is believed
that a larger reward would be of great service in tending to suppress
them.

—

(I). J. Forney, Hanover, Pa.)

Bedford County.—Probably 8,000 acres were burned over in this

county, commencing about May 10 and continuing about ten days.

On perhaps half of this the injury was limited to the young growth of

one or tw^o years, the older timber being but little hurt. The loss may
have been $40,000 to standing timber, besides about $25,000 in tanner's

bark ready for market, $10,000 in cord-wood for charcoal and fuel, and
$15,000 in cliestnut rails and posts for fencing.

—

{David C. Long, New
Enterprise, Pa.)

Berks and SchnylJdll Counties.—About 3,000 acres were burned about
the 11th or 12th of April and early in June, one fire being caused by
locomotive sparks and tw^o from charcoal burners. The loss to stand-

H. Mis. 38- 11
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ing timber was about $5,000, and to cord-wood $250. The fires were
finally subdaed through the efforts of some twenty or twenty-five men.

Blair County.—^o extensive forest fires have occurred within two years
in this county, but at that time from 20,000 to 25,000 acres w<ire burned
over, nearly all of it young chestnut.

—

(A. 31. Alliston^ Koyer, Pa.)
Cambria County.—About 5,000 acres were burned over in Cambria

County through malicious mischief, killing half of the timber and de-
stroying a house, a steam sawmill, and about a thousand cords of wood.
.

.
Cameron Coimty.—Very destructive forest fires occurred in this

county during the spring of 1880, commencing May 10, and continuing
fifteen days. They were set by sparks from locomotives, and fires es-

caped from clearings, and the losses in Cameron, Elk, Potter, McKean,
and Clinton Counties were probably $1,000,000 to standing timber, and
half as much more to forest products prepared, or in course of prepa-
ration, for market. A few lumber camps, slides, bridges, &c., were also
burned.

—

{J. M. Brooks, Sterling Eun, Pa.)
Center County.—No very serious fires were started in this county dur-

ing the year, but in 1878 thousands of acres were overrun in this re-

gion. The only traceable origin was either from malicious intent, or
carelessness. Many fires originate through the inadvertence of hunt-
ing parties, who, after kindling fires, leave them without i)utting them
out.— (

, Howard, Pa.)

Forest fires come in some cases from squatters burning over the
ground to obtain pasturage for cattle, and in others from clearing off

of lauds and in not using proper precautions in burning the brush.
They often select the driest and windiest weather to do so. These
courses cannot be remedied except by law. We have no means of ex-

tinguishing fires when started.

—

{R. E. Curtain^ lioland. Pa.)

Clinton County.—The forests in this county were badly injured by
fires during the mouths of May and June, ])rincipally of incendiary
origin, although some could be traced to sparks from locomotives. It

may be estimated that one-fifth of the timber area of the county has
been burned over within the year. Most of the large timber had been
removed, and the damage was chiefly among the young growth, the
amount of loss being difficult to estimate. The timber lands of the
county are all u})on the mountains which are unfit for cultivation. The
young timber which, if protected, would in time become valuable, is

completely destroyed by these fires, and no means are attempted for

checking them, excei)t as they endanger buildings or other property.

Although the laws are sufficiently stringent against setting fire to

woods, there is little or no inquiry made when it has been done, and
there have been no convictions or attemj^ts to convict for this crime.

—

( W. W. Brown, Cedar Springs, Pa.)
Cumberland County.—Fires, supposed to be of incendiary origin oc-

curred between the ilth and 26th of May, 1880, extending for 25 miles

through Franklin, Adams, and Cumberland Counties, and overrunning
about 20,<;00 acres. They probably did $30,000 damage to the standing
timber, and $10,000 to forest products prepared for market.

—

(G. W. Ahl
(fc ^onSj Carlisle, Pa.)

One of the most destructive fires we have ever had, commenced May 9,

and continued three days. The ordinary means were employed, but in-

juries were occasioned by delays from want of organized eliort. The
burnt district in Cumberland and Franklin Counties must have been at

least 30,000 acres, and the value of timber killed about $100,000. About
two-thirds of this can be utilized. There was a further loss of some
$3,000 in forest products prepared for use, and $2,000 in buildings and
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fences. [These estimates are for a separate district from that above re-

ported by Mr. Ahl, and are in addition to the losses that he mentions.]—
{S. G. Bowman^ Mechanicsburg, Pa.)

Delaware Goimty.—The barrens in Middletown township were burned
over with great loss, about May 17. The tire was started by tramps.

JElJc County.—About 20,000 acres were burned over in this county from
May 15 to June 1, from tires set by careless and mischievous persons, and
those escaped from clearings. The burnt lands had mostly been cut
over for timber or bark, and, being ver^" dry, it was i)ractically impossi-
ble to stop them till the fuel was exhausted. The hre did not prevail
extensively^ in the dense woods, and the loss to standing timber may be
estimated at $5,000. A few cheap buildings were burned.

—

[J. C. Mc-
Alisier, Brandy Camp, Pa.)

Fayette County.—Fires occurring in the latter part of April, and orig^

inating from causes unknown, burned for about three days, until finally

controlled by firing along the roads, and thus making thein lines of de-

fense. These fires occurred in Spring Hill, Georges, and Wharton
Townships, but no statistics can be given as the amount of loss or the
extent of territory burned over.

—

{R. iS. Marthi, Fairchance, Pa.)

Franklin County.—Forest fires began about the 10th of May, on the
North Mountain, and continued nearly two weeks, burning over nearly
4,000 acres. The damage was not so great, as the timber is principally

the first growth, which the fires will not so readily kill, although it in-

jures the growth. Fires were also raging on the South Mountain with
great fury, but as it is- expected that an account would be given by
others, no further mention is made.—(C. Burlihartj Ghamher&hnvg, Pa.)

Fulton County.—In April and May fires, supposed to have l^een set

with evil intent, prevailed in this and Franklin Counties. These are

estimated to have burned over 1,000 acres, causing a loss of $500 to

standing timber, and probabh^ twice as much to rails and cord-wood.

—

(ili. Dicksouj McConnellsburg, Pa.)

Huntingdon County.—Firea are most apt to occur in the spring of tlie

year, from the middle of April to the ndddle of May, being generally

set by the farmers to improve the x^asturage for cattle, or in September,
when the tires are more frequently set by hunters. It might be estimated
that 20,000 acres are Imrned over annually in the four townships of

Union, Cass, Todd, and Carbon, in this county. The loss may be $5,000
to standing timber, and $1,000 in rock-oak bark.—(J. A. Patterson, Para-
dise Furnace, Pa.)

Fires commencing about the middle of May, and continuing a weeli,

burned over about 30,000 acres within the district reported from. The
loss cannot well be estimated, as it sets back the production some five

or ten years.

Juniata County—No considerable fires have occurred duringthe present
year, but such tires are not uncommon in very dry weather. As the
county is surrounded by mountains, and as a railroad runs along the

foot of some of them, sparks from locomotives occasionally set fires that

run through young and valuable groves of chestnut and locust, which
are killed. The area thus burned is generally not very great; perhaps
half a mile in width by two or three in length. When not extinguished
by the rain they are usually stopped by firing against them.

—

{Ruyh
Hamilton, Mexico, Pa.)

Luzerne County.—Fires occur every year in this region, the loss in

Luzene County being estimated at $100,000 annually. They generally

continue until the rain extinguishes them.— (*S'. Jenldns, Wyoming
County.)
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Lycoming Couniy.—A fire began about the 1st of April and continued
till the middle of May. It was set by locomotives, or from clearings,

and is thought to have done injury to the extent of $40,000 to standing
timber, and $10,000 to logs and bark.—(D. B. Updegraff, .)

Mercer County.—A fire burned over about 450 acres of low ground,
burning in the bog, and undermining large trees, comx^letely clearing
the ground. The loss is estimated at $20 ijer acre, besides from the
burning of saw-logs, stave-bolts and tan-bark.—

(

Wm. Gibson^ James-
town, Pa.)

Mifflin County.—Fires occurred from the middle of May to the 1st of
June, burning over from 12 to 15 square miles within the district under
observation, although there were other fires in the county of which no
facts can be given. They were caused by malicious firing, or by hunters
to kill down the underbrush. The damage to standing timber may be
estimated at $10,000, besides 3,000 cords of wood cut for coaling.

—

[B. & Lee, Lewiston, Pa.)
Moyiroe County.—In this and Carbon Counties probably 20 per cent,

of the standing forest was burned over in the spring months. The
damage to standing and other timber must amount to millions of dollars.

Much of this timber was of from ten to twenty years' growth.

—

{Ahel
Storm, Brodheadsville, Pa.)
Montour County.—IS'ot much damage lias been done the present year

in this county, perhai)s 30 acres having been burned over.

—

(C. E. York,
Danville, Pa.)
Ferry County.—Fires occurred in May from clearings, and spread

over portions of this county and Cumberland, on the mountains that lie

on the county lines. The losses are not known. About 100 tons of
bark were burned.

—

(D. R. Sheihly, Landisburgh, Pa.)

Pike County.—Extensive fires occurred in the month of April, 1880,
in this county. A newspaper account dated March 19 reports extensive
forest fires In that region and the loss of over 3,000,000 feet of lumber,
besides a vast amount of valuable timber. Several houses and barns
had been burned. During the last days of August, 1876, a forest fire

swept through the mountainous region of Pike and Wayne Counties, in

the northeastern corner of the State, destroying property of great value
in the form of timber, buildings, hay &c., and great quantities of bark
got out for the tanneries.

Schuylkill County.—Forest fires did considerable damage in this

county at various times from the middle of April to October.

—

[E. Hum-
mel, Pine Grove Furnace, Pa.)

Sullivan County.—Fires occurred in this county during about two
weeks in the spring, and from four to six weeks in the fall. They burned
over some 5,000 acres in this county and extended into adjoining-

counties on the north, southeast, and southwest, causing damages es-

timated at $30,000 to standing timber, $G,000 to hemlock bark, $4,000
to saw-logs, $3,000 to fences, and $1,000 to crops.

—

{B. Bedford, Camp-
bellsville. Pa.)

Tioga County.—Fires occurred in May, from the 5th to the 20th, burn-

ing over, as estimated, 15,000 acres, with a loss of $20,000 to standing
timber, $15,000 to other forest products, and $5,000 to buildings, &c.

—

(M. B. Butsman, Tioga, Pa.)

Union County.—Fires occurred to unusual extent in May, continuing
two or three weeks, and burning over about 50,000 acres in this and ad-

joining counties to the south and west. The losses were greater than in

any previous year, being estimated at $100,000 to standing timber and
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$5,000 to forest products prepared for raarket.

—

(J. A. Gninchj, Lewis-
bur^, Pa.)

Warren County.—A few small fires occurred in May, burning over in

all some 700 acres, from which most of the valuable timber had been
removed. The loss is estimated at $2 per acre, besides other losses of
$500.—(j^. B, Miller, Sugar Grove, Pa.)

Waijne County.—Forest fires in the spring of 1880 did extensive
damages. Many thousand acres were burned, and one man lost a mill-

ion and a half of lumber in logs ready for rafting.

—

{C. W. Ramltn^Beth-
any, Pa.)
The correspondents in Armstrong, Beaver, Blair, Butler, Columbia,

Crawford, Erie, Hunterdon, Lancaster, Lehigh, McKean, Mercer, North-
ampton, Potter, Summit, Venango, Warren, Westmoreland, and York
Counties reported no forest fires of importance during the year in their

several counties.

(8.) MarylatsD.

Alleghany County.—About 10.000 acres were burnt over in the west-
ern part of this county about the middle of April fi'om fires set by lo-

comotive sparks and carelessness. They were arrested by firing along
roads and ravines with great success. The remedies against these fires

should be more vigilance on the part of railroad emi)lojes and indi-

viduals and a severe law against starting them.

—

{James W. Wilson,
Eawlings Station, Md.)

Cecil County.—About 300 acres were burned over in April and May
by fires set, as was supposed, in three instan<H^s by locomotives, and in

one case from a coalpit. The loss to standing timber was about $1,500
or $2,000, and to cord-wood (300 cords) about $000.~( George P. Whitaker,
Principio Furnace, Md.)

Frederick County.—Fires were set by incendiaries about the 1st of

May, and continued four or five bays, burning over about 3,000 acres,

mostly of young growth, which was killed. The ground had been cut
over in 1875-'70, and the new growth, mostly chestnut, was about 12

feet high. The damage was therefore prospective, as the timber in

twenty-five years would have made at least 2,500 rails x^er acre. Some
400 cords of wood for coaling were also burned.—(J. B. Kunkel, Catoc-
ton Furnaces, JMd.)

Somerset County.—No destructive fires have occurred in this county
during the year 1880, but quit^ destructive ones have happened in for-

mer years.

—

(L. L. Waters, Princess Anne, Md.)
Washington County.—Fires occurred in this county October 25, 1879,

and continued five days, burning over about 1,500 acres, and doing
damage to the amount of $1,000 to the timber and $100 to other prop-

erty.

Wicofnico County.—About 300 acres were burned at various times
from April to August, mostly originated in sparks from locomotives and
from carelessness. The loss to timber was about $5,000, and to forest

products prepared for market perhaps $500 more, besides $300 worth
offences. The woodlands in this county are now so thin that fires sel-

dom do much damage, and the present 3 ear has shown more loss from
this cause than in any single year for a long time before. This was
probably due to the extreme drought of the season.

—

[E. 8. Tradicin,

Salisbury, Md.)
In the counties of Baltimore, Carroll, Dorchester, Prince George, Qu^en

Anne, Somerset, and Worcester there were no fires of noticeable extent
in the year 1880.
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(9.) YlEGINIA.

Alleghany County.—Fires occurred in the Diountains of this county
in April and May, chietiy in a young growth of timber. Perhaps a tenth
part of the woodlands in this county are burned over annually.

—

[A. A.
McAllister^ Covington, Ya.)
Amelia County.—Fires occurred from early in March till late in sum-

mer, and fires could be seen most of the time in two or three directions in

this and neighboring counties. The loss must have been very great,

X)erhaps half a million of dollars, in forest i)roducts. Attempts have been
made to prosecute persons for setting fires in the woods, but it has not
been found possible to prove "wilful intent," and witnesses have been
readily found to aid in the defense. The damages appear to have been
increased in recent years, and appears largely due to negroes.

—

{Br. E.
Woody Kodophil, Va.)
Amherst County.—Serious fires have not occurred. A square mile

or two may have been overrun, but not with much loss, excei)t to cord-

wood and fences. Five or six years ago a fire prevailed on a ridge some
10 or 12 miles long and 1 or 2 broad, which destroyed much timber, but
did little other damage.

—

{31. R. Garland, Harris Creek, Va.)
Bedford County.—A very destructive fire occurred some five years

ago, near Staunton River, in this county, extending about 15 miles in

length and from 3 to 4 in breadth. The timber along this extent was
nearly all destroyed, except the pine, and some loss of life occurred.
Bland County.—Fires occurred in April upon the mountains, as they

do nearly every year, being often set to improve the pasturage for cat-

tle. The damage was not great. This remark applies much the same
to Bland, Giles, Smythe, Tazewell, and Wythe Counties. The fires gen-
erally burn until they are extinguished by the flames.—(J. 31. Riclcs,

Bland Court-House, Va.)
Botetourt County.—Most ofthe woodlands in this county lieon the mount-

ains, which are often burned over, generally in April or November,
the fires continuing several days. They often originate from careless-

ness of farmers in the clearing of their lands, and sometimes intention-

ally, by being kindled by those interested in the ranging of cattle. In
an area of 20 miles square probably 5,000 acres of mountain lands are
burned annually. Their destruction is mostly limited to the young and
tender trees, and may amount to $10,000 a year in standing timber, and
half as much in fences.—(J. G. Speiry, Amsterdam, V^a.)

Carroll County.—As to fires, they originate generally in the spring-

time from carelessness both in coaling-grounds and in new clearings.

The damage in this region is generally not great, being limited to a few
cords of wood and a few lengths offence.

—

{B. F. OsZ^or/t, Sylvatus, Va.)

Chesterfield County.—Fires occurred from time to time in this county
from about the 10th of Ax)ril to the 1st of July, 1880, originating from
the sparks of steam saw-mills or locomotives, or from the clearing of

laud. The area burned in Chesterfield, Dinwiddle, Hanover, Henrico,
and Charles City Counties must have been 10,000 acres, killing most of

the small growth and half of the large timber. The value of property
destroyed cannot be determined. In 1857 or 1858 a fire at or near the

Richmond and Petersburg Railroad, in an hour's time, had crossed the
James River, a distance of four miles, destroying all the perishable pit)p-

erty in its way, in one instance being blown 300 yards across a field

anp. burning several houses.— ( TT w. B. ChalUey, Chesterfield, Va.)

Clarke County.—Some fires occurred on the Blue Ridge in May, burn-
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ing over a considerable area of land but the timber was sparse and not
valuable.—(P. H. FoiverSj Berryviile, Ya.)

Craig County.—Fires occurred in February, March, and April, burn-
ing over a large area of mountain land and killing a considerable
amount of timber.

—

[Z. T. Kale, Newcastle, Va.)
Essex County.—Fires occurred in July, continuing ten or twelve days,

and burning over at least 5,000 acres in tbis and King and Queen Coun-
ties, with a loss of five to six thousand dollars and $2,500 in forest

products prepared for market. Two saw-mills and much of the fencing
were destroyed.

—

[A. T. Hosldns, Miller's, Va.)
Fairfax County.—Perhaps 2,000 acres were burned over in March, not

greatly injuring the large timber, but destroying the smaller growth
and some $2,000 worth of cord -wood and timber, besides perhai)s $500
w^orth of fencing.

—

{B. Canfield, Fairfax 0. H., Va.)
Hanover County.—About 3,000 acres were burned from the middle of

Febrnary to the middle of April in this county, not all in one body, but
in difi'erent ]>arts. The loss to standing timber may have been $2,000,
to forest products prepared, $500, and to fences, $1,500.—

(

W. II. Cami)-
hellj Negro Foot, Va.)
James City County.—The most destructive fires that have been known

for years occurred in March, April, and May in this county, being mostly
started from carelessness in the burning of brush, and by sparks from
saw-mills. The damage was mostly done to small undergrowth, and is

hard to estimate. Some 200 cords of wood and a quantity of fencing
plank, «S:c., were destroyed. These fires occur almost every spring gener-
ally from carelessness, or from the clearing up of lands, or the burning
ofi* of marshes to prevent them from sinking and yielding too much.

—

(J. U. Allen, Burnt Ordinary, Va.)
King George County.—Fires occur more or less every year, generally

in April, in preparing the ground for corn. The forests of the county
are being cleared ofi' by eastern men, and carelessness in the use of fire,

is one of the principal causes of these fires. The loss to tindjer may be
$1,000 a year, and to cord-wood as much more.—

(

C. Mason, Edge Ilill, Va.)

King and Queen County.—Fires occurred in this and King William's
County in April, burning over two miles square, and scorching a large

quantity of cord-wood. A large fire o(;curred across the river Mattapony,
which extended some IS miles, and burned several buildings. It de-

stroyed much valuable tind^er, and raged for over a week. ^'The burn-
ing of houses and timber is much more frequent now with us than hereto-

fore, owing in a great measure to the insurance of houses and the
cord -wood in the woods."

—

(Wm. D. Grcsliam, Montopike, Va.)
Lancaster County.—Several fires occurred in March and April, 1880,

each continuing two or three days. They mostly were set from the
clearing of land, and one from an ex])losion of gunpowder used in split-

ting large logs. The area burned over was from 500 to 1,000 acres, and
the loss may be estimated at $500 for standing timber and $1,000 for

cord-wood, fences &c.

—

{Hon. Samuel Downing, Lancaster Conrt-IIouse,

Va.)
Middlesex County.—Forest fires, from clearing land, occurred about

March 1, and continued several weeks. They spread over 10 square
miles, and are estimated to have inji^red standing timber to the value

of $5,000. These forest fires quite often are kindled from clearings, and
the use of fire in the fields from the 1st of March till September should
be forbidden by law.—(

, Urbana, Va.)
Montgoiyiery County.—Fires often occur in the spring and late in the
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fall, from causes seldom known. They usually occur on the mountains,
where the soil is unfit for cultivation, and are of annual occurrence,
destroying timber of considerable vahie.

—

(John M. Thomas, Blacks-
bur <]:, Va.)
New Kent County.—Fires occurred in April, and continued five or six

weeks, mostly from burning brush in the clearing of lands, or from the
carelessness of smokers, or sparks from locomotives. From 3,000 to

4,000 acres were overrun, doing damage to the standing timber to the
amount of some $2,000, with as much more to buildings and fences, and
twice as much to forest products prepared for market.— ( W. N. Tlnsley,

Tuustalle, Va.)
Powhatan County.—The dangerous period is between the middle of

February and the 1st of May. Although the county lias escaped the
present year, it sometimes suffers. Perhaps a law might be enforced
making it a misdemeanor for j)ersons setting fires for clearings, &c.,
Avithin the above period.—

(

W. W. Michaux, Michaux Ferry, Ya.)
Frincess Anne County.—Fires occurred in February and from time to

time though the spring and summer, burning over at least 3,000 acres
in this county. It is imi)ossil)le to tell the damage by fire, as most of
the timber was prostrated by a cyclone on the isth of August, 1879.
The greatest injury was done to the young timber.
Richmond County.—Fires occurred about the 1st of May, and contin-

ued three days, extending over an area of about two miles square, along
Toluskey Creek, in the lower part of the county. As the wind was
high and no aid at hand, the fires continued till there was nothing more
to burn. Besides about $1,000 lost in standing timber, there was twice
as much more in forest products prepared for market, fencing, &c.—(Dr.

B. A. Bufield, Farmer's Fork, Ya.)
Roclzhridge County.—Fires, burning from about March 15 to May 20,

spread over some 25,000 acres in different parts of the county, doing dam-
ages that cannot well be estimated to the young growth of chestnut,
red oak, and water oak, that form the principal growth of the burnt dis-

trict. »'An obfcjervationis made by the old residents that fires, extending
over a large area, occur at an average interval of seven years."—((7. A,
Brady

.^
Buffalo Forge, Ya.)

Shenandoah County.—Fires have not occurred to much extent the pres-

ent year in this district, but have formerly happened, generally in the

spring. "Ninety-five per cent, of the fires in the woods are caused by
persons who want to range cattle in the mountains. We need strict

laws for punishing severely i^arties who fire the woods."— ( TF. Milner^

J7\, Shenandoah, Ya.)
Fires, supposed to have been set for the improvement of i)asture, for

cattle, spread for miles along the western border of this county, and the
eastern part of Hardy County, West Yirginia. The loss was large but
cannot be stated.

—

[Wissler, Armstrony d; Stone, Liberty Furnace, Ya.)
Every few years our large mountains are fired, 1 think, by parties

who put cattle into pasture, or by persons hired by them. Penalties

against setting fires do not amount to much, as persons can hardly ever

be caught at it. If we could have a law/or taxing every county so much
per acre burnt, not paying anything to any one oicning the landfor damages.

The sheriff and his assistants ought to be required to extinguish fires in

their districts, Avith power to call upon every one for help who is liable

to road-work. Heavy penalties should be imposed upon those who re-

fuse to help, and only a small allowance made for those who assist.

—

(Jacob Crisler, Liberty Furnace, Ya.)

A fire, starting from coal-pits, occurred on the 12th of May, and ex-
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tended about 4 miles. They burned same 3,000 cords of wood, besides
other damages that cannot be easily estimated. Many fires are set in

this re^iion in the spring for cattle-graziug.

Smythe County.—About 40 acres were burned over May 7, 8, 9, 1S80,
from fires carelessly allowed to set from coal-pits. The loss to timber
was about $800.

Tazewell County.—Fires began about April 1, and continued three or
four days. They were set in burning olf brush aud logs, in preparing
the ground for corn, and may have run over a thousand acres, doing no
great damage.

—

{J. AL McCall, Tazewell Court-House, Ya.)
Warren County.—Fires, burning over some 200 acres, occurred, chiefly

injuring the young growth. About $200 worth of tan-bark, cord-wood,
ties, rails, and fences were destroyed.

—

[Tho. W. TiniberlaJce, Millsdale,

Va.)
WytJie and Grayson Counties.—One or two thousand acres were burned

over in these counties in the latter part of March and early iu April,
destroying $2,000 to $5,000 worth of timber and $500 to $1,000 wortb
of cord-wood, besides $1,000 worth of buildings and fences.

—

(J. W. Eoh-
inson, Johnson Forge, Va.)

THE DISMAL SWAMP.

In an account of the physical and geological characteristics of the
Great Dismal Swamp and the eastern counties of Virginia, by Prof.

N. B. Webster {Am. Naturalists IX, 2(30), the opinion is also expressed
that Lake Drummond was formed by fires. The lake is about 40 miles
long by 15 to 20 miles wide, and 15 feet deep in the middle, with a bot-

tom of swamp mud, covered in some places with white sand. The lake
is 21 feet higher than mean tide, and the swamp itself gently slopes

toward the east. Extensive fires are common in dry seasons, burning
not only the vegetation above the surface, but the soil itself, which is

almost entirely composed of organic matter, is burned into holes and
depressions sometimes 2 or 3 feet. In attributing the origin of tlie

lake to fires Prof. Webster does not sup])ose that the bed of the lake
was ever burned to the depth of fifteen feet, but that at some remote
period the large area of its bed was burned so low that the water from
succeeding rains filled it so deep that no vegetation would grow, and
that each succeeding year has added to the general height of the regiou
around it by the annual deposit of decaying vegetable matter, and that
thus its depth has been increased by additions to the banks above,
instead of by excavations. The perpendicular bajiks aud the charred
remains of stumps that have been found at the bottom appear to con-

firm this theory. It seems probable that the Dismal Swamp w\as for-

merly more extensive than at present. The trees of past centuries,

buried in the swamp, as well as the present growth, afford valuable
material for shingles, staves, aud other uses where great darability is

desired.

(10.) KoRTH Carolina.

Beaufort County.—This section is annually visited with forest fires

that do much damage. They usually occur in March, April, and May,
and continue from one to ten days. Thej^ occur when the leaves and
trash on the ground are very dry, and from railroads or the careless

use of fire. Several thousand acres of ])ine lands were burned over in

March and April, 1880, in this county, but there are no means of know-
ing the amount of damage done. In very dry w^eather our best swamp
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lauds will burD^ aud wheu once on fire it is almost impossible to stop
the fire until a rain comes. Lake Mattamuskete, in the adjoining county
of Hyde, was formed in the bed of a j^reat fire before the first settlement
of this county. It is 20 miles long and from 4 to G wide, and is yet full

of half-burnt cypress and juniper logs.

—

{R. W. Wharton, Washington,
K. C.)

Columbus County.—We have had no fires this year, but live in con-
tinual dread of it in our turpentine forests. Happily, we have had no
fire for several years, as they have been kept off for twenty years. From
most of the forest land there has sprung up a new growth with the
l)ine, consisting of several species of oak, dogwood, gum, &c. If a fire

breaks out every one hastens to it, and by means of roads, swamps, &c.,

soon stop it. Much care is taken by the i)e('ple to prevent its getting
out. An extensive fire would seriously injure our county.—

(

W. M.
Baldwin, Whiteville, N. C.)

Cumberland Gountij.—Some fires of small extent have occurred, usually
from the carelessness of persons in burning off new ground to plant.

iS'ine-tenths of the fires that occur in this county are caused by careless
hunters, by coon-hunting at night, &c.

—

{J. Evans, Idaho, IS". C.)

Duplin Count}/.— Fires occurred in March and June, doing damages
to the value of $1,500 or $2,000 to the timber and $1,000 to turpentine
and tar-kilns, besides as much more to fences. A turpentine orchard,,

once burned, is never worth more than a tenth a part as much as before.

Great damages from fires occurred in 18G5, at the time of a military
raid, being set to drive out the horses concealed in the woods. Lands
that were worth $1,000 annually for turpentine and timber, have not
since been worth more than $100.—(J^. D. Pearsall, Kenansville, IS". C.)

Edgecombe County.—No very destructive fires have occurred within the
year. In 1855 we had an extensive forest fire that spread over eight
or ten thousand acres and killed a large crop of pine timber.

—

[J. M.
Mayo.)

Mitchell County.—Fires occurred in March, doing much damage, but
the amount cannot be estimated. They w^ere set by malicious persons,
and otliers in search of mica. Probably 20 per cent, of the surface of
tlie county is now a barren waste from fire.

—

[8. IK Blalock, Penland,
N. C.)

Montgomery County.—We have periodical fires in spring, generally in

April, that are set to improve the pasturage. The area thus burned
was in two sections, and embraced about 10 miles square.—(0. C. Wade,
Troy, N. C.)

Wew Hanover Counly.—No very destructive fires have occurred within
the year. They generally occur in March, and are set for the purpose
of improving the grazing. These fires are common in the turpentine
region of the State, and sometimes do great damage to turpentine for-

ests. The trees are often raked around to i^rotect them from fire. A
considerable loss to this interest occurs annually from these fires, as
also in the destruction of fences and the undergrowth, especially young
l)ines.

—

{A. B. Blade, New Hanover, N. C.)

Pasquotank County.—Several thousand acres of the Dismal Swamp in

Princess Anne County, Virginia, and in Columbus, Gates, Currituck,
and Pasquotank Counties, North Carolina, were burned in May, 1880.

The fire continued about two weeks, and was started by the accidental
dropping of fire by night hunters. Many thousand dollars' worth of
growing juniper timber were destroyed, besides large quantities of rail-

road-ties, fence-rails, posts, &c. There ai)i)ears to be no mode of pre-

venting or limiting these fires that occur every dry season. Careless-
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ness cannot be prevented, and water cannot be bad for extinguisbing
tbe flames. Many tbousand dollars^ wortb of timber are destroyed an-
nually in tbis region.

—

{G. W. PooZ, Elizabetb City, N. C.)

Fender County.—Ten miles of land were burned from Marcb 1 to May,
in various i)arts of tbe county from fires set in clearing up lands. Tur-
pentine trees occur all over tbe county, and wben a lire gets started
great damages are done to tbe pine forests. People tbat own stock, but
no land, will sometimes, in order to bave burnt woods for tbeir cattle

set tbese tires. Wben our turpentine trees wear out (wbicb will be in

a few years), we sball bave better farms and less tires. Tbe turpentine
business is ruining all tbe i^ine in Eastern Nortb Carolina.

—

[Daniel
fShaiv, Rocky Point, N. C.)

PerqiUmas County.—A fire occurred in tbe early j^art of July, during
a dry spell, in tbe Dismal Swamp, wbicb is common to tbis county,
Pasquotank, Gates, Camden, and a part of Virginia, extending some
40 miles in one direction and from 10 to 30 in anotber. A part of this

track is bigb pine land ; otber parts bave deep, spongy soil, witb juniper
and cypress growtb. In otber parts tbere is a deep, black mud or
slushy witb a bottom somewbere from 10 to 30 feet deep. Wben fires

get into tbis swamp, wbicb bas an undergrowtb of reeds from G to 113

feet bigb, and so dense tbat a man migbt be witbin 5 feet of you witb-

out your knowing it, tbey will burn down to tbe water, or subsoil of

clay. Lake Drummond was undoubtedly made tbis way, and is 15 miles
long by 3 or more miles wide.— ( Wm. Nixon, Wiufall, IST. C.)

Robeson County.—Fires occurred in Marcb and October, tbrougb care-

lessness, and burned about four days, doing damage estimated at $U,000.

Tliese fires are often caused by torcb-Hgbtsof persons going from bouse
to bouse, or bunting witb torcbes in tbe nigbt. Perbaps tbey migbt be
prevented by making tbis an indictable offense.

—

(J. B. McCallum, Ked
Banks, K C.)

Wayne County.—ISTo fires of importance bave occurred in tbis region
since 1819, wben a great destruction of pine and otber timber occurred
in Cumberland, Sampson, and Duplin Counties. Tbe measures for i)re-

veuting fires adopted bere are tbe careful raking around tbe forest

boundaries of all dead leaves, and tben burning tbem under tbe eye of

vigilant watcbers. Tbese firings are performed in Marcb, and tbe farm-

ers turn out witb all bands and see to tbe careful management of tbe
operation.

—

(John Eohinson., Goldsboro', IST. C.)

In Alamance, Alexander, Burke, Caswell, Catawba, Clierokee, Colum-
bus, Edgecombe, Franklin, Gaston, Greene, Guilford, Halifax, Hender-
son, Jackson, Lincoln, Madison, Mecklenburgb, Pamlico, Pandolpb,
Eowan, Salisbury, Transylvania, Warren, Wayne, and Wilkes Counties
no important fires bad occurred during tbe year 1880.

(11.) South Carolina.

Greenville County.—A few years ago a fire broke out on tbe west side

of our county, and swei)t several miles towards tbe east, doing no dam-
age except to tbe forest and to fences. Fires are not frequent or gen-

erally disastrous bere, as some road or stream stops tbem before tbey

proceed ver^^ far. Wo bave tbe stock law now, and tbereforo bave not
fences to burn.

—

[M. C. Donaldson, Greenville, S. C.)

Spartanhurgli County.—No verj^ destructive fires bave occurred witbin

tbe year. Tbey generally bappen in November from oi)ossom bnnters,

and in Marcb and April from tbe burning off of brusb in tbe fields.

Tbe latter are generally of greater area. Perbaps 2,000 acres of forest
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laud were burned over, at a loss of $3,000 to the timber and $2,000 to
fences. In former days much of our woodland was burned by persons
desiring- a thousand acres of pasturage for two or three cattle, worth
about $0.25 a head. Hundreds of acres of our land have been burned
for this purpose. This has measurably ceased, and will soon end en-

tirely, as our stock law goes into operation on the 1st of January next.
Much of our thin forest land has been kept poor by these repeated
burnings in former years. Now we have no great complaint to make,
and we hope that hunters and careless people may be restrained by the
terrors of the law.

—

(Charles Petty, Spartanburgh, S. C.)

No forest fires of much extent occurred in Anderson, Chester, Green-
ville, Laurens, Newbury, Oconee, Swain, or Union Counties during the
year.

(12.) Georgia.

Jefferson County.—No destructive fires have occurred in this section.

It is true we have forest fires, generally, every winter, which are set on
purpose, and for two reasons. The operation is called by all classes
''burning the woods," and is practiced as a safeguard afjainst destructive

forest fires. The accumulation of combustible materials in one year is

not enough to create a destructive or seldom a dangerous fire. Farm-
ers generally let each other know when thej^ are going to put out fire,

and each one fires around his own premises and lets it go ; we seldom
hear of even a panel of fence being burnt. We have here thousands of
acres with nothing to be seen but pine trees and tvire-grass, the latter,

all summer, as green as an oat-field, and affording an unlimited and
luxuriant pasturage for cattle, sheep, and goats. Frost kills the grass,

and by buring off the old sedge in the winter it comes up again in the
spring as regular and green as a wheat-field, with no shrubbery or
undergrowth to obstruct the view as far as the eye can reach. To
secure this inestimable range for stock is the second object in "burn-
ing the woods." It is the accumulation of years that creates these de-

structive forest fires. Were they burnt off' regularly every winter or
early in the spring there would seldom be any trouble in controlling

the fires. Whether the annual burning is injurious or not to the land
is a debatable question.

—

{Dr. J. B. Randall, Wadley, Ga.)
Returns from thirty-two other correspondents in Georgia concur in the

statement that forest fires are not often very destructive in the northern
and middle portions of the State, and that they are very frequently set

on purpose to improve the i^asturage of the mountains. The custom is

thus described by one correspondent

:

About the 1st of May they take their stock, cattle, horses, and mules, to the mount-
ains, 10 or 15 miles from any settlement, and go to carry salt for them every two or
three weeks. They allow them to remain till frost comes ; that kills the vegetation,
and then they bring tbem in. They generally become very fat by the time that frost

comes.

The same writer, in describing the southern portion of the State,

says

:

Down in the lower part of the State, in the long-leaf pine and wire-grass fires fre-

quently do much damage, and, if they get w^ell started, it is very difficult to stop
them till they reach a water-course or sw^amp lands that are too wet to burn. If fire

hapueus to get into these forests it very often destroys them for turpentine, and it

often kills the trees entirely. There is but little chance to stop the fire, if everything
is dry, until it gets to a water-course or a swamp too wet to burn. Where they are
dipping turpentine they generally keep these tree^ raked around and burned t»ft" clean,
to prevent fire from getting in.

Folk County.—Forest fires are caused by hunters firing the woods,
farmers burning off' new land, teamsters throwing fire out of their wag-
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ons into the woods, and the carelessness of colliers in drawing coal.

We try to ])revent fires from the latter cause by haviug the coalings
as near each other as possible, so that they will keep the adjacent woods
raked and clean of leaves as possible, and in hauling, divide it up and
cut it oft' by roads. In case of fire we can then summon a larger num-
ber of men to extinguish it 5 besides, we hold every man strictly to
account for his carelessness.

—

(J. U. Stillwell, Prior Station, Ga.)

(13.) Florida.

Calhoun County.—Fires, beginning in February, and starting from the
camps of hunters and from lightning, ran over about 100 sqnare miles
in tliis and Washington Counties, destroying very little standing tim-
ber and a few hundred dollars' worth of fences. By a state law, par-
ties, by giving notice to neighbors, are permitted to ''burn the woods"
at specified times, so that new grass may spring up for stock. Cattle
and sheep are kept almost exclusively on the grass of the pine woods.
The destruction of fences was greater this year than usual.

—

{J. W.
KeyeSj Calhoun County, Fla.)

JJade Comity.—Frequent fires occurred at intervals in this county
from November to June, having been generally set by Seminole In-

dians or worthless whites. They were mostly allowed to burn, unless
endangering houses, when they were stopped by back-firing or whip-
ping out. These forest fires existed almost every day at some point in

the pine woods during the season above mentioned. They did but lit-

tle injurv to the large timber, but all young trees are generally killed.

—

—{Dr. U. B. Potter, Miami, Fla.)

Gadsden County.—Fires occurred in March from the careless firing of
the woods for the purpose of improving the quality of the grass for cat-

tle. The forests are quite generally burned over in nearly every county
of the State, under the false idea that it is better for the range of cat-

tle. This firing is done in the month of March, and very otten when
it is (hy and the wind quite strong. The injury to the standing timber
may be estimated at about 10 per cent., and more or less of fencing is

burned every year ; sometimes a considerable portion. The remedy
appears to be in the enactment of a State law severely punishing per-

sons who fire the forests regardless of whom the fire may run over. If

we had such a law, and if peoi)le would keep their fences well cleared
around, there would be but little danger and the lands would imj^rove
ever^^ year quite as much as they are now injured. As it is, the land
is kept impoverished by these continual burnings and the timber is

materially injured.

—

[Jesse Wood., Mount Pleasant, Fla.)

Hernando County.—The forests are set on fire by the stockmen in

early spring, and they spread over the uninhabited portion of the coun-
try until stopped by rains or by water-courses. There are large areas
of territory in this State deprived of any green timber, but with a
great deal of dead timber, which has evidently been dead many years
anterior to the coming of the white man. The Indians say that thti

fire killed the timber in these places, some of which are probably 10
miles square. This dead timber is principally jntch-pine, and yields an
abundance of tar. It is used for building houses and fences.

—

(Dr. S.

Stringer., Brooksville, Fla.)

HiUshoro2i{/h County.—After noticing the annual fires set by stock-

owners, which burn over most of the woods every year, the corresi^ond-

dent says

:

It is argued by many tliat it does no harm' to timber to be burned over, and others
say that it is necessary to kill out snakes, ticks, &c. The law forbids tires previous
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to Felariiary, but large districts are burned over before tliat. If the fires are kejit off

until February the grass comes up quickly and makes go'^d pasturage, unless it hap-
pens to be a dry time. We have very little undergrowth timber on account of iires.

—

{JV. F. White, Dunedin, Fla.)

Levy County.—Fires ran over about one township in Levy County dur-
ing the middle of March, 1880, killing the young timber, but doing but
little damage to the older growth. There appears to be no way of stop-
ping the practice of firing the woods but stringent laws.

—

(Geo. H.
Ambrose^ Bronson, Fla.)

Futnam County.—Fires occurred in March and continued two or three
weeks, running through most of the wild lands in this part of the State,

in Marion, Putnam, Clay, Bradford, and Alachua Counties. It is diffi-

cult to estimate the damage which these fires do annually. I think 5
per cent, would be a very low estimate of the injury done to standing
timber, and perhaps 6 or 8 per cent, would not cover the damage. Be-
sides this, there was considerable loss from the burning of fences and a
few buildings.
As the law permits the burning of leaves and grass in spring, I know

of no remedy, except to educate the people so that they may under-
stand that it does not improve, but that it will finally destroy the range,
by burning the leaves and grass, besides gradually destroying the coun-
try. In my section now it is a hard matter to find a sound tree fit for

lumber on any part of the wild lauds, owing to the annual fires, that
burn up the mulch of leaves and grass. The land is impoverished, and
the trees are diseased and dying for want of proper nourishment. As
the lands belong mostly to the United States, or to the State, every one
thinks it none of his business to look after it, and a great majority of

the squatters are ignorant of the damages they are doing, perhaps not
willfully or maliciously. This has been going on for thirty or forty

years, and in a few years more there will be no timber left. I traveled
over a great portion of the State, and the above account will apply to

all the wild lands. In what is called the ''flat-woods,'^ the damage is

not so readily noticed, but it is ever damaging to forests anywhere to

burn them over annually.

—

{Arnos L. Griffith^ Putnam Hall, Fla.)

Returns from Brevard, Clay, Hamilton, Lafayette, Santa Rosa, Sumter,
Suwanee, Taylor, and Washington Counties all concur in describing the
annual burning of the woods in the early spring months, and generally
express the opinion that the lauds are graduall^^ suffering an injury from
this cause. They admit that the vegetable mould is burned, and that
the crop of grass, which the practice is intended to encourage, is gradu-
ally becoming less. Whenever the fires get into the turpentine woods
they burn into the boxes, causing the trees to break off in the first se-

vere wind, thus doing great damage to the timber all over the region
where the turpentine is obtained.

(14.) Alabama.

CalJioim and Talladega Counties.—The inhabitants have in past years
fired the woods in the fall and winter for the purpose of keeping down
the bushes so as to have a good cattle range, but we have had a State
law prohibiting the firing after the 1st of March, until fall. We have
extensive iron foundries in these counties, and since these went into

operation there has been but little firing, from the fact that it would en-

danger much cord-wood as well as fences. I think it would be well to

have a stringent State law, prohibiting entirely the burning of woods,
as the country is becoming densely populated, and much damage might
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ensue by the burning of fences and cord-wood, as \> ell as tbe killing- out of

the small growth. The woods had been kept burned by the Indians

so that there was nothing but large timber when the whites came in.

The burning has been left off gradually, until now it is a rare thing ex-

cept in the mountains.—(Dr. aS'. C. Williams^ Oxford, Ala.)

Calhoun County.—In answer to the question as to the usual time of

beginning and continuance of fires, it is said:

Tliey begin in the spring and continue two or three months, and also at intervals in

the summer and fall.

As fro their origin it is said

:

Small farmers and others, having a few lean cattle, set fire to the dried grass-weed
and leaves in the spring, and burn otf to get a fresh growth of wild grass for their

cattle straying in the woods. They destroy all the young undergrowth, much of the
virgin forest, and all trees in pine forests that have been hacked so that the turpen-
tine llows. In arresting these fires, ijarties rake back a strip of leaves when they can,
or fire against the fire, going ahead of the fires and starting new ones, letting them
burn towards the approaching fire, and whii)ping out the fire they start aftrr it has
burnt a little between them and the approaching fire.

These tires spread over this and the adjourning county every year. Sometimes
heavy rains put them out, but fully half of the timber lands are burned over every
year. Where the tires are kept ofi", the growth of timber is very rapid, and the leaves
soon form a thick carpet of vegetable soil. Timber is well worth $3 per acre, and it

may be estimate<l that the damage to forests is fully one-fv)urth of this sum every year,

from the fires going throu<;h it.' There are no data for estimating the damage done
to other property, which is burned every year more or less, but not to any great
value or extent.

As for preventive measures it is said

:

We need legislation that will prevent any person from firing the woods at any time.
The growth of timber (uuder;;rowth and second growth) "is very rapid, but the
spring fires destroy all roots and vegetable matter in the soil, thus keeping the laud
for years a barren Avaste, except for weeds and wild brown ledge grasses. This is

particularly so where forests have been cut olf for charcoal for iron-works, timber for

saw- mills and railroad ties.—

(

iVoodsiock Iron Company, Annistown, Ala.)

In a paper by Mr. Samuel Noble, of Annistown, read before the
United States Association of the Charcoal Iron Workers, at Harrisburg,
October 21, 1880, the effects of forest fires is more fully described :

Without some special legislation, it will be impossible to ])re8erve the timber lands
from becoming barren wastes, aifecting clinuite, soil, the water courses and springs,
and the health of the whole country. The woods are fired indiscriminately every
spring, and at all sorts of odd times during the summer and fall, utterly destroying
the young undergrowth, and where the timber has been cut olf creating a barren
waste, leaving the ground exposed to the sun and winds, destroying all vegetation
above and below the surface. Under such conditions the rains are quickly evapor-
ated; there is no moist soil or roots or grasses to hold it together. Heavy shoAvers
wash away the light soil that should nourish the falling mast which fails to tate root.

Plundreds of acres near our works, cut otf in 1853-'t)4, that were burnt olf several suc-
ceeding years, are now barren of everything but a few small black-jack oaks, while
lands cut off four years ago, from which fires are excluded, have a second growth of
young trees, three to six inches in diameter, and so dense that it is impossible to ride
through it.

After cutting off our yellow pine lands, the second growth is generally oak, hickory,
and black-jack, all of which is very much slower growth, and less valuable for coaling
and lumber purposes than the yellow pine. I think this could be overcome, and the old
waste and worn-out fields quickly timbered by gathering the pine mast and seeding
the ground. This should be done in the fall by planting the mast five or six feet apart.

A man or a boy could go over the ground witli a light stick, with a short wide blade
in the end, like the point of a wide dirk, and make a small hole, drop a seed in the
soil thus loosened, and cover it with his foot, say half an inch deep. Thoy would
soon'take root, and if the fires were kept off would,"iu twenty years, produce more tim-
ber than the original forest. The cost of planting would not exceed §1 per acre.

{Journal of United States Association of Charcoal Iron Workers, ii, 35.)

Shelby County.—ISTo extensive fires have occurred any where in this

State, so far as known or heard of by the undersigned. Extensive for-
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ests of timber, known as tlie long-leaf yellow or hard pine, and very
resinous, exist in various portions of this region, and other parts of Ala-
bama. Fires in these pine forests are very frequent during the winter
and early i)ortions of the spring, and while consuming the wild grass
and pine straw with which the surface is frequently covered, in many
places thickly, and while destroying the small undergrowth, the stand-
ing trees receive little or no injury from the fires, unless a tree here and
there, which has been cut into for the extraction of turpentine. Occa-
sionally a tree of this description takes fire and is burned down, but this

is a rare occurrence. But little damage is usually done to the large
timber, excepting where it has been cut down and left in the forest,

when, having become seasoned, it is burned. There is occasionally some
injury to the exposed fences of careless owners. The above observa-
tions in relation to forest fires, are applicable to all the Southern 8tates,

so far as the knowledge and information of the writer extends. It has
always appeared to him rather strange and unaccountable that the dense
forests of resinous pines of the Southern States, should be uninjured
by these periodical fires, on seeing accounts of the destruction by fires,

of extensive forests in the I^orth and Northwest.

—

{J. W. Lapsley, Shelby
County, Ala.)

Tallageda County.—We have large fires in our forests. They usually
occur in the spring, and sometimes continue several weeks, being most
frequently set, to burn off old stuff, so that better will spring up for

stock. The only means used to arrest them, is to fire against the fire,

and in a still time. If the wind is up, they could not be arrested. The
damage to timber by these is very great, but cannot well be estimated.
Much cord-wood prei)ared for the iron works is annually burned, but
not much other proi)erty excepting fences. There can be no remedy
suggested, uidess, perhaps, stringent laws, making it punishable by fine

and imprisonment for setting fire, and by further making the offenders

pay for all damages done.

—

(StcpJien 8. Glidden, Alabama Furnace,
Ala.)
Eeturns from Bibb, Chambers, Cherokee, Cleburne, De Kalb, Frank-

lin, Greene, Hale, Randolph and Shelby Counties, agree in reporting no
destructive fires, and nearly all of them confirm the statements above
given respecting the practice of firing the woods, for the purpose of

improving the pasturage for stock.

(15.) Mississippi.

Benton County.—Our people usually burn off their forests early in the
spring, and the fires are easily controlled. For preventing their spread,
we usually take advantage of roads and watercourses, and plow around
the fire. In this county the fires are generally confined to the district

designed to be burned, very seldom extending beyond. The yearly
burning off", tends to bring the fires under control, as there is little left

on the ground. Some small timber is destroyed, but none of the large.

Ordinary good sense and caution are all that is required for preventing
damages from these fires. We usually select a suitable time, usually
after a few days' rain, when the larger litter is still damp.

—

[B. F. Lip-

pardj Ashland, Miss.)

Coahoma County.—The finest of forest timber exists, and grows rapidly
in this great vallej^—more unscrupulous and terrible, if possible, than
fire—exists here in man. He wastes, without a thought of future genera-
tions, the finest forests of cypress, oak, overcup, and white oak, many
varieties of hickory, gum, maple, ash, catalpa, walnut, pecan, locust,
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bois (I'arc, mulberry, Cottonwood, elder, and elm.

—

{N. W. Lea, Clarks
dale, Miss.)

La Fayette County.—Since tlie country has become settled, forest fires

have not occurred. When 1 first passed through this region, in May,
1832, the Indians were still here. It was the custom to burn the woo(U
every fall, which kept down the undergrowth. The few large post-oaks
were scattered sparsely over the hills, and the interveninf;^ spaces were
covered with prairie grass and flowers, giving the whole country the
appearance of a beautiful park. A deer could be seen at a distance ol

acjuarter of a mile, and a carriage could have been drawn in any direction-

After the settlement of the country, a penalty was imposed by law foi

setting fire to the woods, as the fences would be destroyed, and a thick
undergrowth of black-jack has grown up, etfectually destroying the gras%
and flowers, so that we are now no longer in danger of fires in the woods.
This statement will apply to all the counties in Mississippi north and
west of the prairie region.—(P. H. SMpwitJiy Oxford, Miss.)

Itcturns from Alcorn, Calhoun, Choctaw, JJe Soto, Grenada, Marshall.
Noxubee, Oktibbeha, Panola, Prentiss, Sun Flower, Tate, Winston, and
Yalabusha Counties report no destructive forest fires, and several or

them state that such fires are altogether unknown. Allusion is les^

frequently made to the custom of burning oft' the leaves and litter thaia

in some of the preceding States, although it is practiced in many sec-

tions.

(JO.) Texas.

Clay County.—Our forests being what are known as ''open woods,'
covered with grass, fires do no damage to timber. W^e burn after the
15th of March in each year, to clear the prairies of old grass, and fires

generally run through; we never burn sooner, as the stock would sufler.

It is to the interests of all to look out for fires before that time, and if

accidentally fired, to put them out. Our laws prohibit firing before that
time.—^(J. M. Stratton, Benvauue, Tex.)

Grayson County.—No forest fires are known in this part of Texas, but
fires caught from the sparks of a locomotive about the month of Novem-
ber, 1879, along the line of the Missouri, Kansas and Texas Eailroad, in

Indian Territory, and burned a month or more, and until extinguished
by rain. The area of the burnt district cannot be stated, as the territory

is not sectionalized, and I can only say that on either side of the road
for a hundred miles or more, the fires run through the forest and prairie,

damaging the grass and undergrowth to a very great extent.

—

(M. Y.

Brockett, Sherman, Tex.)

Hancocli County.—About 30 acres were burned over about the 15th of
April, from the burning of logs and brush.

—

(J. E. M, Davis^ Blackwater,
Tex.)
Houston County.—We have had no fires in this or adjoining counties,

and the statement will apply to the entire timbered belt of Eastern
Texas. The woods are sometimes fired to burn ofl:' collected vegetable
matter, decayed logs, &c. It is thought to be conducive to health, by
destroying causes of malarial emanations, as also to improve the cattle

range, giving fresh growth to the grass, &c. The Indians were for-

merly in the habit of burning the woods to check undergrowth, at which
time the woods were vast open savannas. Now, the undergrowth is

destroying the grass and very materially injuring the cattle range.

—

{E.

C. Douglass^ Crockett, Tex.)
Montague County.—We have had no fires yet, but they generally occur

about the 15th or 20th of October, and continue till the Ist of March,

H. Mis. 38 12
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being generally caused by camp fires. They sometimes extend 40 or 50
miles towards the east, and from 100 to 300 miles towards the south,
west, and north. The damage to the winter range towards the north,
south, and west is being great to the stock men. The onl}^ suggestion
I can oiier is to sto^) men from camping. Fires, when left in the morn-
ing^ appear harmless; but the high winds that w^e frequently have blow
8i)arks to a greater distance than one would expect. Fires are some-
times started by parties prejudiced against the stock-men.

—

(G. L.
Davidson^ Queen's Peak, Tex.)

Tyler County.—A little damage has been done to the stock range in

this county by fires in the i)ine woods, started by campers. About five

leagues were burned over, and some pine timber was killed ; the dam-
age to the timber and the stock range was less than in previous years.

—

(
W. Hyde, Woodvilie, Tex.)

Wise County.—We have very few fires that destroy much i)roperty.

They generally occur after frost sufficient to kill vegetation, and gener-
ally from carelessness. We have laws against starting fires between
the 1st of November and the 10th of March, with heavy penalties. It

is usual for farmers to plow a strip around their farms to prevent the
fires from spreading. Our section is mostly prairie, and the wood-
lands are open, and with not enough vegetation to make fire enough to

damage the timber. The best safeguard is to keep abroad space around
all improvements clear of inflammable matter. Fires have sometimes
got into young timber and done considerable damage to the young
growth.

—

(J. M. Holmes^ Decatur, Tex.)

From most other counties correspondents reported no forest tires

;

many of them were in prairie districts, where the usual dangers from
running fires were sometimes experienced and the precautions of plow-
ing and burning safety-belts were all that were needed to prevent in-

jury to improvements.

(17.) Arkansas,

Izard County.—The forests of this country are usually burned over
annually in March or April, the fires being started from various sources,

sometimes by lightning, but more frequently from the camp-fires of the
movers, wagoners, and hunters. The means used for preventing their

spread are, firing against them along well-beaten roads and small
streams, taking advantage of rains and dews, successfully saving the
fencing of nearly all the country. The standing green timber is not
generally much injured by the burning of leaves and grass. Each farm-
er should keep an eye single to his own plantation, and protect it by
keeping roads open close to his fences, which he should keep clear of
combustible matter. These roads are sufhcient, except in high winds,
when firing along them" is necessary.—

(

Wm. F. WatMns, W^ild Haus,
Ark.)

Jackson County.—Fires occur from the 1st of February to the 1st of

July, generally being set. There are no forests that I know of that are

not burned over during the time above mentioned. They do little in-

jury to the standing timber, but sometimes consume staves, plank, &c.
The only remedy appears to be rigid laws in regard to these tires, and
their enforcement.

—

{A. Barnes, Coffeyville, Ark.)
Marion County.—Our fires occur generally in the spring, or latter

part of winter, from the burning off of woods and fields, but generally

no great injury is done, as we have always been able to arrest them by
firing before them along roads or creeks in the hills. The woods are

sometimes set on fire by movers, or by persons having no land, for sport.
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just to see them biiru, or by himters, lo bum the undergrowth, so that
they can better see the game. No very great injury is done, except the
burning of the mast. Standing timber is not generally greatly injured,

except where there are fallen trees. These tires sometimes destroy
boards and fence-rails, but not extensively.. I can suggest nothing that
will effectually prevent the firing of the woods. Irresponsible persons,
boys, movers, &c., set these fires, without caring for what the injury
Iday be. It is almost impossible to convict the otfenders. It can be
done so easilv that proof of guilt is hardly ever made.—

(

W. B. Flipping
Yellville, Ark.)

Neivton County.—Fires commenced about April 1, 1S80, and continued
three weeks. They were set by unprincipled men, and are usually
kept out of farms by clearing roads around them. This proved success-
ful where all the dead timher was cut, near the border, but some farms
were almost destroyed. The damage was considerable, but cannot be
estimated. As for prevention, I know of nothing short of making it a
penitentiary offense for any man to set fire to the forest. In this county
it is no uncommon thing for men to set fires in the forests in the spring
time, which causes the farmers a great deal of trouble aud^ considerable
expense in having their fences burned and otherwise.

Prairie County.—We have a large extent of prairie country, which is

burned over every year, and always with loss. Our fires in the timber
do not injure it much, although probably they would if the materials
were allowed to accumulate for a term of years. A few years ago a
party of hunters set fire to the prairie in Arkansas County to see it

burn, and after admiring it for a while they went on. This fire swept
over the county, causing a loss of $100,000. I lost the fence around 00
acres, and vny houses and out-houses (then unoccupied), by a prairie fire in

18GG, which was set purposely, and I know of many instances of heavy
loss in this county within the last ten years from this cause. These
fires are generally not severe enough to injure standing timber, but tliey

kill the undergrow^th. If the woods were not fired for four or five years,

I have no doubt but that a fire would then destroy a great deal of tim-

ber. Sometimes in the bottoms, the cane gets on fire and kills nearly
all of the timber.— (ii^. B. C. Lee, DevalFs Bluft, Ark.)

Sharp County.—Fires occurred about March 15, 1880, and continued ten
days. They were started by people to burn the undergjowth, and no at-

tempt is usually made to stop them, except as they endanger fences or

other property. These remarks will apply to Sharp, Izard, Fulton, Bax-
ter, and Lawrence Counties, embracing about 18,000 square miles. The
loss to timber was large, but as this is not an object, in most of these
counties, no estimate can be made. The only measure that can be sug-
gested would be the enactment of a law providing severe penalties

against any one convicted of setting fires in the forest. This, however,
would be difficult to enforce, as the county is sparsely populated, and the
offender is seldom kuown. The undergrowth is kept burned out annu-
ally, for the alleged reason that it causes an early and luxuriant growth
of wild grass for grazing purposes, but more damage than profit al-

ways results.

—

{IS. H. Davidson, Evening Shade, Sharp County, Arkan-
sas.)

Corresi)on dents in Baxter, Clarke, Clay, Craighead, Crawford, Drew,
Faulkner, Franklin, Grant, Hempstead, Independence, Izard, Johnson,
La Fayette, Marion, Miller, Montgomery, Ouachita, Pope, Pulaski, Saint
Francis, Scott, Sebastian, Sevier, Stone, Van Buren, Washington, and
Woodruff' Counties report no serious forest fires, but concur very gener-
ally in stating the fact that running fires are often set for the purpose
of improving the pasturage, or from carelessness and other causes.
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(18.) Missouri.

Camden County.—There have been fires, but they produced but little

destruction. They occurred in March, and were generally set by the
citizens, to burn out the small undergrowth. We have a statute mak-
ing it a felony to set fire to the woods, but it is little respected in this

county. Sometimes these fires do immense damage to farms and im-
provements, but this year they did not do much harm, perhaps in-

jurin.2;' the standing timber 5 per cent., and other property to the amount
of $5,000. It is suggested that a law be passed, authorizing the firing

of all forests on the 1st day of March, so that each citizen may be pre-

pared to protect his property. It is fully demonstrated that where fires

are kept out of forests, they soon become so entangled with undergrowth
that all other vegetation is choked out.

—

(L. J. Eoach, Linn Creek, Mo.)
Crawford County.—The timberm the counties of Phelps, Crawford, and

Dent, in this State, are used (exclusive of that employed for farm pur-

poses) in the manufacture of charcoal for making pig iron. We have
no such destructive fires as are common in the Korthwest, but the
growth of the timber is greatly retarded, and it is often killed by the
fires which come from the burning of the leaves during the winter and
early spring. Active measures by the government would prevent this,

and land which now sells for $1 per acre would readily bring $2 to $^
if the timber once cut were allowed to grow unhindered by the fires.

—

(G, F. Baker, Midland, Mo.)
Dade County.—This county is about two-thirds prairie land, and the

fires that do damage here are prairie fires ; but of late years they are
few and far between, owing to the fact that a large part of the prairie

is fenced and under cultivation. I have lived in this county thirty-

three years, and it is my opinion that there is as much as 500 per cent,

more of timber in the county now than then.—

(

W. L. Scroggs, Dade
County, Mo.)
Dallas Cotmty.—Forest fires are not frequent nor very destructive in

this county, the injury being mostly confined to young standing timber,
when there is a flow of sap, and to the fencing around the farms. Pre-
caution is taken in burning (in the early winter or fall) to burn strips

around the timber or farms from 30 to 50 yards wide after a rain, and
when the fences and soil are damp and the grass dry enough to burn.

—

{Franlc Fowler, Buffalo, Mo.)
Douglas County.—It may be estimated that half of Douglas, Chris-

tian, Webster, Taney, and Ozark Counties are generally burned over
every year in February and March, the fires being set by hunters who
care little for the rights of others. These fires kill down the young
growth which sprouts up from the roots again, but becomes scrubby
and dwarfish. There occurs every year considerable loss in fencing,
buildings, and haystacks. Perhaps a heavy fine, going to informers
appointed at suitable places, would prove eflectual.—

(

W. W. Daily

^

Beaver, Mo.)
Richory County.—Many fires occur annually, being set to burn off

the old grass to make a good summer range. This is generally done
by common consent, although contrary to law, and this remark applies
to about a third of the county. The damage to timber can hardly be
estimated, as it keeps down all the young growth. The only way to

prevent the occurrence of these fires would be to enforce the law
against those who set the fires. But it is claimed by some that the
pasturage in the part burned over is worth more at the present time
than the timber, as the land where the timber grows is not susceptible
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of cnltiTation, being rocky, and there being more of it than there is need
of timber at the present time.—(JOT. R, Leggett, Whiteland, Mo.)

Jefferson County.—Fires usually occur from the middle of April till

A ugust, and sometimes last a week. They are usually set by careless

persons and hunters. The damage is mostly to the young timber. Thirty
years ago the people were accustomed to set the woods on fire, spring
and fall, in order, as they said, to have better pastures, not heeding the
timber at all. ^ow there is a heavy fine, but we never find out the cul-

prit. When the woods are on fire the residents turn out en masse and
fight the fire day and night until it is comj)letely subdued,— ( W. E.
Powell, Logan, Mo.)

Neio Madrid County.—iSTo fires have occurred this year; but three
years ago this fall, the leaves on the ground burned about ten days,
but without killing the timber. They were set by coon-hunters start-

ing a fire at night. Some two or three thousand acres were burned
over, but without doing great damage. These fires are easily checked
by sweeping a path all around them.—(0. C. Thomas^ Point Pleasant,
Mo.)

Shanno7i County.—Our people set fires m March, and ruin ad the grass,

and huckleberries, and the young timber, so that we can have no oak„
I have preserved a little oak grove eight years, and this year it is bear-

ing mast. I have done this to show my neighbors that my plan is a

good one, and that we can raise more swine with less care. There is

perhaps no remedy against these fires, unless fine and imprisonment,
half of the fine going to the informant and half to the school fund. There
is little chance to stop these fires when the wind is high, as I have seen
them jump 60 feet at a time. The grass grows 7 feet high in many
places, and it may well be seen how it will scorch the branches of trees

sometimes 40 feet high.

—

{W. B. Parhman^ Eminence, Mo.)
Taney County.—In the early part of 1880, much of the county was

burned over, excepting the cultivated parts, and much injury was done
to the standing timber, but not to other property. There is nothing
that can prevent these fires, unless a strict execution of the State law
€oncerning them, and a sure and speedy punishment of offenders for

every violation. These fires are usually set by hunters to drive game,
and there seems to be no means for i>reventing it. Farmers generally
fire around their own premises, and let the flames have their way in the
forest. The county is covered with forest trees, except as it has been
cleared for cultivation.

—

[J. J. Reynolds^ Forsythe, Mo.)
Vernon County.—About sis-sevenths of this county is prairie, the

only timber being in narrow belts along the larger water-courses. Our
fires are therefore j^rairie fires, and these rage more or less every year,

burning all in their course. A spark from a gun or pipe frequently
starts the fire. They are not so destructive as timber fires, on account
of the diiference of the fuel. Experts in prairie fires easily control them
by back-firing from some stream or road.

—

{Albert Badger, Nevada, Mo.)
Washington County,—The great trouble in all Southeastern Missouri

is, we don't have forest fires enough to keep the brush down. The hills

are getting so extremely thick with underbrush that they form a per-

fect wolf harbor.

—

{P. L. Ramsey^ Belgrade, Mo.)
Wright County.—Fires usually begin in November, and continue at

intervals till March, being usually set by hunters and people moving,
or by those who set fire, as they suppose, to save their own property.
The damage that has been done from this cause is beyond calculation,

as there is but little timber but what is injured more or less by tire.

In the spring of 1879, portions of Douglas, Texas, and Wright Counties
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were swept over by fires, aud some dwellings and other buildings ^v^ere-

destroyed.— (J5/. B. Giffin, Hartville, Mo.)
In about Uventj other counties in Missouri no important damages

bad occurred from forest fires, although in most of them the custom of
burning for the purpose of Improving pasturage is more or less prac-
ticed, aud from this cause permanent injury to the existing forest growth
has been observed.

(19.) Tennessee.

Anderson County.—Such fires as occur are generally from accidental
causes, such as the burning oil' of clearings in April. The remedy ap-
pears to depend upon a rigid enforcement of the State law, which re-

quires that fires shall not be started without first giving the neighbors
a due and timely notice. A neglect of this excellent provision frequently
leads to much loss of young timber and fencing.

—

(J, K. P. Wallace^.

Andersonville, Tenn.)
Grainger County.—Clinch Mountain, and Poor Valley Eidge, which

run through this county, are generally burned over every year, as a
matter of course. The fire merely takes the leaves and bushes, and al-

lows the grass to grow up early in the spring, making a fine range for

cattle and sheep. But little damage is usually done, except occasion-

ally to fences on farms at the foot of the mountain and ridge.—(0. C\

Smith, Rutledge, Tenn.)
Greene County.—No forest fires have occurred in the county within the

year. Those that do happen are often set by parties hunting chestnuts
in October, to barn off the leaves, so that the nuts are more easily found.
This seldom does much damage.

—

[J. A. Trim, Greeneville, Tenn.)
The principal fires are set in the mountains on the south side of our

county, by chestnut-gatherers, and burn at times for a week. They
usually burn until extinguished by the rain. This remark will apply to
Washington, Greene, Cocke, and Sevier Connties, which are divided from
North Carolina by mountains. As these fires are started clandestinely^

the iDarties setting them cannot be discovered.

—

[Ephraim Link, Greene-
ville, Tenn.)
Hamhlen County.—Our fires are in the mountains, and the injury is

limited to the timber. Clinch Mountain runs partly through Hawkins-
County. These fires are usually started by persons hunting for chest-

nuts, and the only remedy appears to be a law imposing heavy penal-

ties when the persons who kindle them are detected.

—

[B. H. Irwin, Rus-
sell vi lie, Tenn.)
Johnson County.—In March and April, 1880, some destructive fires

occurred, destroying much timber. They appear to have run over sev-

eral thousand acres, but the extent of damages cannot be ascertained.

These fires appear to be more destructive to timber in the spring of the
year, when the sap is up, than when they occur in autumn; but timber
is always more or less damaged by these fires, whenever they occur. I

would estimate the damage to woodlands by fire, within the last twenty
years, as perhaps $100,000. Besides this, there has been much loss of
cord-wood for charcoal, and every year more or less of fences. I would
suggest that more stringent laws be passed, with more severe penalties

annexed, giving juries inquisitorial power to inquire into these oflTenses.

Magistrates might be authorized and required to make similar inquiries*

In 1872 a fire was set in the forests of this county by two persons, that
destroyed thousands of acres of timber. Again, in 1878, late in the
spring, a person fired the forests at another i)lace, which also destroyed
thousands of acres. The timber lost by these fires could not be rated
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at less than $135,000, estimating- its value at $1 an acre. It is high time
that the most stringent measures should be adopted for preventing these
fires.

—

{Elijah JJougherty, Baker's Gap, Tenn.)
Loudon County.—When lires get started in this county they never

spread over more than two or three hundred acres. If they occur when
the sap is up it kills the young timbers. Public opinion is against firing

the woods. In the early part of my life it was common to burn the
woods, to make range for stock, and fences w^ere then frequently burned.
Some twenty-five or thirty years since the legislature iDassed a law-
making it an oft'ense to put fire in the woods after the 10th of February,
and the law arid public opinion have put a stop to the custom.

—

[S. J.

Mason ^ Loudon, Tenn.)
Marion County.—The mountains are bnrned over every spring for the

benefit of the range for cattle, sheep, &c., but damages seldom happen
from this cause.—(P. 1\ Rankin^ Jasper, Tenn.)
Monroe County.—The only fires we have occur in the spring, in burn-

ing off the leaves, and the only loss is in the burning of a few pannels of
fence or the killing of young timber, if the fires occur late in the spring,

after the sap has ascended. These fires occasion no nneasiness, and
are attended with little loss at the time. They are usually regarded as
an advantage in clearing the land for summer range.

—

[J. R. Gaines^
Glenloch, Tenn.)
Rhea County.—We have several thousand acres of mountain land^

not inclosed, that is used for the pasturage of cattle, mules, horses, sheep^
&c. It is purposely burnt off in February or early in March every year^

that the grass may rise. Stock is pnt out in April, and remains till

November, when it comes in fat for winter. It is thought that no loss

results from these fires.

—

[James D. McPlierson., Ehea Springs, Tenn.)
Rutherford County.—Forest fires are of very rare occurrence here or in

this section. At the first outbreak of such a fire the whole neighbor-
hood goes to work, and make a quick job of it. We believe in admin-
istering the ''ounce of prevention" in time. There ought to be no
difficulty in putting an immediate stop to such a tire if everybody goes
promptly to work. If we had such trackless and uninhabited forests

as those of the lumber regions, I think an enlightened people would
demand of the legislature the employment of a force of police inspectors
who could exercise the necessary authority in the logging and milling
regions.

—

{Chas. F. Vanderford^ Florence Station, Tenn.)
Steuuirt County.—No fires of consequence have occurred in 1880. Sev-

eral acres were burned in April from fires supposed to have been started

by hunters or persons wishing to get a range for cattle. We have been
fortunate in thus escaping, but this and other large iron x^roperties are
subject to malicious and wanton destruction of timber by persons who
live near by and have little or nothing to risk. Sometimes they fire

the woods in order that vegetation may furnish grazing for stock

;

sometimes to destroy the leaves, so that a person can walk noiselessly

through the woods without alarming the turkeys. At a remote corner
of this property, some 3,000 acres have been made a barren waste by
repeated buruings, supposed to have been done for the latter purpose.
This year that spot escaped the hunter- s brand. March and Ai)ril are

the months of danger from accideni.

—

[Joseph Vaulx.^ Cumberland Iron
Works, Tenn.)

Washington County.—Fires occurred in the mountains of this county
in October last, and continued two or three weeks. They are supposed
to have been set by persons who wished to improve the range, or to col-

lect chestnuts. They were arrested by firing against them with good
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success. Thousands of acres of mountain lands have been burned over,

and much timber of inferior quality has been destroyed. The fires

were mostly limited to the mountains.

—

(H. Presnell^ Jonesborough,
Tenn.)
In Bedford, Blount, Campbell, Cannon, Claiborne, Eoane, Sevier,

Smith, Sullivan, and White Counties, no unusual fires are reported, but
the "annual burnings" are, in most cases mentioned, and sometimes
with approval. A report, applicable to Sumner, Wayne, Lewis, and
Hickman Counties, states that thousands of acres were burned over in

March, April, and May, generally to make pasturage, and at other times
by accident from clearings. This correspondent suggests that the only
way to prevent these fires is by the offer of large rewards for informa-
tion that may lead to the conviction of the persons who start them.
"A strong law, vigorously enforced, would save millions of dollars' worth
of timber in the country.'''

(20.) Kentucky.

Laurel County.—Fires occurred in several parts of this county in

April, 1880, being usually set by teamsters camping along the roads
and leaving their fires burning. The fire once blown among the leaves
may spread over a large district of country before it is arrested. About
one-tenth part of the county is overrun every year by fires, either ac
cidental from fires thus left, or from fields where they are clearing.

A great deal of standing timber is killed by these fires, or so injured

that it falls into decay and is of little value except for firewood. A
large amount of fencing is also burned every year, but not often a house.
The remedy a])pears to depend upon more stringent laws in regard to

the use of fires, in cami)ing, or in clearing lands. Thirty years ago, it

was customary to set fires every year, the farmers raking the leaves
around their fields, and then setting fires to burn them up. This was
done about the 1st of March, and as a measure of self-defense, to pre-

vent any accident from fires that might be started.

—

{John Pitman^ Lon-
don, Ky.)

Lincoln County.—There have been no very destructive fires this sea-

son j such fires usually occur in March and April, when the leaves are
dry, and tlie lands are being cleared. It is impossible to estimate the
damages from this cause much timber is killed by burning around the
roots, and since railroads have been constructed, the forests are being-

denuded rapidly.

—

(J. A. Lytle, Stanford, Ky.)
Owsley County.—There have been no fires to do any damage within the

last year. There are some fifteen mountain counties in this part of the
State, that are heavily timbered, and all the fires that do smy damage
in this region are in the spring, and are set by persons in clearing

the ground. They sometimes destroy fences, as the leaves being then
very dry, the fires are sometimes hard to stop. These fires do but lit-

tle harm to the large timber, but they kill down the undergrowth.—(J. J.

Gilbert, Boonville, Ky.)
Shelby Coimty.—From the kinds of timber growing in this county, forest

fires are unknown. Sometimes, where the timber is very dense, the
leaves will burn over in the fall, but the damage is chiefly to fences and
the killing of the small undergrowth. Some fifty years ago, when our
lorests were almost intact, in some localities, it was not uncommon for

the leaves to take fire in the fall, from the carelessness of hunters or of

indiscreet persons, and whole neighborhoods w^ould be rallied to stay
the ravages of the flames, to prevent the destruction of decayed timber
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and fencing. This was usually the extent of the damage.

—

{J. D, Guth-
rie, Shelbyville, Ky.)
The other correspondents iti Kentucky report no serious fires during

the preceding year. Some of them allude to a former practice of set-

ting fires for the purpose of improving the pasturage, when the country
was newer, but this has been in a great degree discontinued as the
country became older, and its injurious tendencies were better realized.

(21.) West Virg-inia,

Braxton County.—What are termed wood fires occur every year, but
they are not very destructive to timber. They are most apt to occur
about the 1st of March, and usually are set from the clearing of new land.

The fires have hapx^ened in detached parcels, so that the area cannot
well be estimated. These begin in the flats and slopes running up to

the mountains, and thev generally burn till they die out.

—

[J. L. Bhea^
Flatwoods, W. Va.)

Calhoun County.—Some twenty-five years ago it was common for

fires to spread all over the forests, being started by parties who hunted
for a livelihood. Perhaps the best remedy against forest fires, would
be the prosecution of those who set them, and holding them responsi-

ble for damages done through their neglect.— ( William Barr^ Grants

-

ville, W. Va.)
Gilmer County.—Fires occurred to limited extent early in the spring,

generally from clearings, and the amount burned annually would not
l)robably exceed 1,000 acres in the county. The loss may be estimated
at $5 an acre, besides fences. There can perhaps be no preventive
measures better than a stringent law well enforced. We have a law
that makes a person liable for the damages that may l>e done by the
fires that spread from his clearings, or otherwise. But timber has so

little value that I never knew a case in which the law was put in force

against any i)erson for an offense of this kind. In most cases of clear

log the timber, except such as is needed for fencing, is burnt on the
ground. That which stands near enough to some stream large enough
for floating is always saved, if it will make staves or saw-logs. There
are thus thousands of dollars' worth of timber annually burnt to get it

out of the way. This remark applies not only to this county, but to

many others south and east, as there are no means existing forgetting
the timber to a market. AH along the Little Kanawha Eiver and its

tributaries, the timber large enough for use, has, with few exeptions,

already been culled out. There is a large amount of timber suitable

for railroad ties still left, but there are no means available for bringing
it into use. This appMes also to many counties to the south and east.

—

{Re7iry Neff, Troy, W. Ya.)

Grant County.—Fires commenced in April, on the west end of this

county, on the top of the Alleghany Mountains, and continued about
two weeks, until extinguished by rain. They are generally set on pur-

pose, as it is the custom of the ])eople here, for the purpose of getting

a fresh start of the sprouts and weeds, as a i)asturage for cattle and
sheep. They are also often set in the clearing of lands, when it is too

dry.

—

[G. Naedell, Grant Court House, W. Va.)
Greenbrier County.—x\t least 10,000 acres are burned over every year

in this county, in April and May. In the western part there is a large

district of land very little improved, and the fires are set to keep down
the brush and secure pasturage.

—

{R. Handly^ Lewisburg, W. Va.)
Hampshire County.—There have been some extensive fires in this
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county, generally occurring in tlie fall of the year, but some in the spring.
They are usually started by hunters, and those wishing to improve the
range, or by clearings. Our county contains 580,000 acres of land, at
least two-thirds of it forest, chiefly chesnut, oak, and varieties of pine.
Our forest hres sometimes run over an area of several square miles, and
the same is true of the adjacent counties of Handy, Grant, Mineral,
Pendleton, and Morgan. These fires do considerable damage, especially

to the young growth of timber, besides to fences, &c. There should be
a rigid enforcement of existing laws against the firing of woods by
hunters and graziers, and more care in the burning of brush-heaps in

the clearing of new lands
;
jjerhaps additional legislation is needed.

—

{A. W. Kerchwell, Romney, W. Va.)
Hardy County.—Forest fires were frequent in April and May last, and,^

as nearly as can be ascertained, some 1U,000 or 14,000 acres were burned
over with a great loss.— (J. W. Ihiffy, Moorefield, W. Va.)

Fires commenced about the loth of April, and continued until ex-

tinguished by the rain. The area burned was about 5,000 acres, and
most of the timber In its course was killed. They began in the west
end of Frederick County, Virginia, and spread into Shenandoah County^
Virginia, and into this county.—(i. B. Wilson, Caper Iron Works.
W. Va.)
Kanawha County,—A fire began in October, 1879, and burned a week,

extending 8 miles by 10, destroying, in its course, many miles of fences,

and a few small houses. It was finally extinguished by the rain.

—

(J, F.
Johnson^ Perryville, W. Va.)

Monroe County.—We have fires annually in Peter's Mountain, one of
the AUeghanies, usually in the latter part of April, or first of May, but
occasionally in autumn. They are usually set for the purpose of increas-

ing the range, and but little is done to limit them, unless they endanger
farms along the base of the mountains. Immense damage was done to
the young timber by these fires, which extended some 25 miles in lengthy

by from 3 to 10 in width. The pecuniary loss was not relatively large,

as there is no market for it; while people continue to pasture the mount-
ains these fires will happen, as they are believed to greatlj' improve the
range. No other parts of the county are liable to sutler from these
fiires.—(i. Ballard., Lindside, W. Va.)

Morgan County.—Extensive fires occurred in this county, from about
the middle of April to the last of May. They jirobably burned over
10,000 acres in this county, and killed a vast amount of timber, as they
occurred when the sap was in the timber. Perhaps the damage to tim-

bers might be estimated at $25,000, besides $5,000 worth of bark, rail-

road ties, and hoop-poles, and $3,000 worth of fences. These fires are
supposed to have been set by men who were peeling bark. Some were
kindled by locomotives of the Baltimore & Ohio Railroad. Perhaps the
most efltectual means of prevention would be the enactment of laws
making it a penal offense to set fires in the forests, ofitering a reward for

the discovery of the guilty parties, and making them responsible.

—

[Samuel Whisner, Great Cacapon, W. Va.)
Pocahontas County.—Forest fires occur annually, beginning in any dry

time, and often continuing until wet weather. They are generally set

by persons who wish to improve the range for stock, and occasionally

they spread over ai large tract of mountain lands, of which there are
much in this county. The standing timber is very much injured by these
fires, especiallj^ when they burn up hill. Forest products prepared for

market are not much ejidangered, because they are generally got down
to the river before they are entirely dry. It may be estimated that the
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damage to fencing amounts to $1,000 a year iu this county. As for
preventive measures, the temptation is so great to the poor i:)eople, to

get iresh range for young stock, that 1 am at a loss what to suggest.
We have Laws already forbidding the practice, but they are not enforced^
As a means for preventing the spread of fires, tbey are generally fired

against when thev approach improvements.

—

{Jolin Liqor. Clover Lick,
W.Va.)
Eandolph County.— 1 n an area of some 4,000 acres, perhaps 33,000 are

burned annually. Fires are most apt to occur in the last of April, or
first of May, sometimes through carelessness in clearing land, but some-
times they are set by worthless men or boys, to see a big fire, or to burn
through malice a neighbor's fences.— (ilf. W. Bradley, Valley Bend, W.
Va.)

Tucker County.—It may be estimated that 20 square miles were burned
over in this county in the early part of May, 1880, being started froin

fires set in clearing land. These fires can only be checked by having
more stringent laws, and having them more rigidly enforced.—(/>. ^V

Minear, St. George, W. Va,)
From sixteen other counties in West Virginia, it was reported that

there had been no fires, or that there had been but slight and unimport-
ant ones. They are generally attributed to the burning of brush in the
clearing of lands, or more rarely for imjjroving the range for stock.

(22.) Ohio.

Lawrence County.—Three fires occurred in the spring of 1880, but they
were seen by two watchmen employed for the purpose, and extinguished
before much damage was done. Before these watchmen were employed
the area burned over in some years was hundreds and CA^en thousands-
of acres. Forest fires will only burn rapidly in dry windy weather in

winter, and especially iw March and April. A good system of guards
employed by the government, or by the owners of timber lands, would
probably ])rove the most efficient means for preventing these fires.

—

{A. R. MacMntosh, Hanging Eock, Ohio.)

Lawrence County.—'iso destructive fires have occurred within the year,

but about seven years ago, in the month of October, large areas of
growing timber were burnt over in this vicinity, and great damage was
done. These fires are occasioned mostly by hunters, who carelessly or
purposely fire the woods. We cannot suggest any remedy, as it is very
difficult to get sufficient evidence to convict, under the laws of the State.—{Means, Kyle (& Co., Hanging iiock, Ohio.)

Boss County.—We have had only local brush fires during the year, but
in 1879, a fire began September 15th, and continued several weeks. It

was set by locomotive sparks, and from fires set by brushes burning, and
burned over perhaps 2,000 acres of hilly ground, doing damage, to the
timber, variously estimated at from one to two thousand, to five or six

thousand dollars, besides burning a large number of rails and fences,,

and much timber for barrels. There should be something done by rail-

way comj)anies to i)revent locomotives from throwing sparics, or they
should be required to keep the sides of the track clear of leaves, brufeh»

and weeds. Quite an amount of wheat in vshock, was destroyed ouo
year ago, by sparks from passing locomotives on the Marietta and Oi.i-

cinnati Valley Hailway, as also much injury to meadows, amounting to

$1.500.—(H(m. 2L McCoy, Kiunikinnick", Ohio.)
Sciota County.—This is, for the most part, a rough hilly country, tne

hills being covered with timber, some of it being the most vali^abl<i of
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the hard woods, such as oaks, hickories, black locust, and a great deal
of second-growth oak, hickory, ash, elm, &c. It is well settled along
the creek bottoms, and no destructive fires have occurred for many
years. Sometimes, however, in October, or early in April, the west part
of the county has destructive fires, damaging some of the large timber,
and killing the young growth. These fires originate in the careless
burning of brush heaps, which, communicating to the leaves, may spread
over perhaps, a hundred acres.—

(

W. M. ThoynaSj Lucasville, Ohio.)

Vinton County.—One thousand acres of timber land, belonging to the
Eagle Furnace property, were burned over between July 8 and Sep-
tember 10, as is supposed from the burning of underbrush. The fires

were finally subdued through the efforts of gangs of men. A system of
clearing about 50 feet wide around all division lines of large bodies of
wood land, is recommended as a preventive measure.

—

(J. B. Randall^
McArthur, Ohio.)

Forest fires occur to a greater or less extent annually j a few are
caused by accident, nearly all are started by persons who wish to pas-

ture their cattle. As frequent firing destroys all the young timber, and
^exposes the surface to the action of the sun, which in time starts the
growth, and otherwise impairs the quality of tbe large timber, the
actual damage is greater than would at first thought appear. The laws
make parties convicted of setting fires liable for the damages, but such
men are irresponsible.

—

(J, W. Yeley, Hamden Junction, Ohio.)

From sixty-three other counties of Ohio, reports were received in-

forming th,at either there had been no fires, or none worth mentioning
within their limits, during the last year. The former frequency of de-

structive fires is repeatedly mentioned, chiefly as the result of careless

clearings, and the practice of burning to improve the range of cattle

appears to be almost entirely unknown. Whenever any remedies have
been suggested by these correspondents, they have generally been the
enforcement of more stringent laws with regard to burning of brush,
requiring this to be done only at a safe time, and under sufficient super-
vision, and the holding of persons to accountability for the damages
that may result from their carelessness.

(23.) Indiana.

Adams County.—Ko fires have occurred in this county since 1872.

They were confined by vigorous eftbrts, such as i^lowiug around woods,
back-firing, and the use of earth, in a portion of two townships.

—

{A. C,

Gregory, Decatur, Ind.)

Brown County.—Fires were set by carelessness on the part of some
squatters in burning off brush and logs, about the 15th of April, and con-
tinued two weeks. They burned over about 3,000 acres. It is difficult

to estimate the damage done to standing timber, as many valuable
trees were slightly scorched and if there is a small dead place in the
bark, worms destroy the tree; many fence rails and much fencing tim-

ber were burned, and nearly all the farm fences around the woods were
lost. If farmers would keep their fence corners clean, and a good open
pass-way several feet wide around the outside of their farms, it would
afford them a great, though not an absolute, protection. The prevention
of forest fires is one of the most difficult of questions and it is hard to

find any valuable suggestions that could be relied upon in all cases. A
thorough organization of citizens, into small companies, with suitable
men as marshals and other officers, might do much good in arresting
the spread of fire, but with unfavorable winds, it would then be almost
lmi)ossible 'it times to stop it.

—

[Alfred Williams^ Nashville, Ind.j
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Carroll County.—Xo forest fires have occurred during the year. They
could only happen early in the spring or in the autumn after the leaves
fall. Our x^raiiies were formerly swept annually by great conflagra-

tions, but now, since the country is more thickly settled, they do not
occur to any great extent. These remarks will also apply to Cass^
Clinton, Howard, Jasper, Tippecanoe, White, and other adjoining
counties. If fires are not maliciously started, there is not much danger
from them.

—

[Isaac Jackson j Delphi, Ind.)

Clay County.—We have rarely had a forest fire within the last decade.
They used to originate in our small prairies, which are now all under
high cultivation. Our forests are of hard non-resinous timber, having
little inflammable material, excepting the dry fallen leaves which, in

former years, were set on fire by the hunters. The raccoon, the deer, the
hunter and the frontier are things of the past with us. We formerly
arrested fires by raking the leaves off a space a few feet in advance.—{James Ferguson^ Ashborough, Ind.)

Floyd County.—In !N"ovember, Febi uary, and March, fires were started
from gun-wads, and continued a few hours, but were stopped by raking
the leaves, plowing, and the use of water when accessible. The areas
burned over in this county seldom exceed 100 acres. The countj^ is

thickly settled, and when a fire breaks out, the whole neighborhood
turns out to fight it.—(TF. W. Tully, New Albany, Ind.)

Gibson County.—This county is not subject to forest fires. The prin-

cipal timber land is in Wabash bottoms, which are subject to overflow.

—

[C. A. Slayhackj Princeton, Ind.)

Hancock County.—There have been very damaging fires, the first one
started October iS, and the others a few days later. They were set by
locomotives, and overrun about five miles square, chiefly improved
farms, doing injury to the timber to the amount of probably $5,000, be-

sides $700 worth of cord-wood, $300 worth of rails, and an unknown
amount to barns and other buildings. It is suggested that railroad

companies be made responsible for the damages that result from their

carelessness.

—

{H. Black, Philadelphia, Ind.)

Jasper County.—A small fire broke out on election day (November 2)^

and continued two days, running over perhaps a thousand acres. The
damages to timber were not large, but one small farm was completely
burned over, including buildings, grain, hay, and fences.

—

(I. S. Coeiij

Eensselaer, Ind.)

Jay County.—We had a great forest fire here about eight years ago,

whicih destroyed much valuable timber and fencing. It was set (unin-

tentionally of course) by coon hunters. The amount of damage is not
remembered, but it was very great. The air was so thick with smoke
that we were hardly able to breathe or see, and the anxiety w^as very
great.— ( William Hilton^ Portland, Ind.)

Jennings County.—We have had extensive forest fires in years past^

but none the present year. They caused a great loss of fine poplar and
oak, and x)robably a fourth part of our timber has been destroyed by
fires. They generally originated through the carelessness of hunters^

but we have had some very destructive fires froni locomotives. They
are generally stox)ped by back-firing.— (t7. B. Smith, Qiieensville, Ind.)

Kosciusko Comity.—No fires have occurred within the year, and we
have had none recently. They have usually been caused by the burn-

ing of brush or marshes, and are generally stopped by raking and burn-

ing the leaves before the fire. Four years ago we had some heavy fires

in the woods in this county, destroying a vast amount of timber, wood^
rails, fences, &c., and in some cases plowing was resorted to, to check
the progress of the fires.

—

{A. M. Saimderson, Leesburg, Ind.)
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Steuben County.—No forest fires have occurred in the present year.
About the middle of Se^jtember, 1871, there were destructive fires in
black-ash and tamarack swamps, that did not subside till late in De-
cember. They were started by the wadding of the sportman's gun and
by burning brush heaps. They burned about 1,200 acres more or less

in every township, but mostly in the southern i)art of the county. The
damage may be estimated at $20,000 to timber, $10,000 to land, $10,000
to standing timber, and $36,000 to fences, total $82,000. As preventive
measures the people should be kept from hunting in very dry weather,
and farmers should be x)rohibited from burning brush at such times.

—

{Thomas Tasher, Angola, Ind.)

Warren County.—There have been no tires in this county since 1872,
at which time much damage was done, not only to woodlands but to
other farm property. The fire was confined to a belt about 5 miles long
and 3 wide, and was started by men who were hunting and left fire in
an old stump. The damage was mostly to young timber. There was a
great drought prevailing in the county at that time.

—

{G. R. Lucas^
State Line City, Ind.)

Correspondents in thirty-two other counties report that no fires of
importance have occurred within the year, although in many cases they
were formerly trequent. They had usually been started from clearings
or by the carelessuess of hunters.

(21.) Illinois,

No important fires were reported in this State, excepting prairie fires,

which were becoming every year less frequent as the country grows
older, and the need of caution in the care of fires becomes more appar-
ent.

(25.) Michigan,

Antrim County.—No destructive fires have occurred in this region in

1880. As a means of prevention, there should be laws restraining reck-

less land owners from setting fires during the summer and autumn, for

burning over extensive choppiugs, without giving due notice to adja-

cent owners of timber lands, and a stringent law comi)elliug camping
parties to put out all fires before leaving them. Some of our worst fires

result from these camps. If it were in the power of land owners to post
notices upon their premises, quoting the law and its penalties, it would
be of much use.

—

(Elk Eapids Iron Company^ Elk Rapids, Mich.)
Bay Coimty.—There have been no forest fires within the present year.

The most destructive fire we have ever had, was in 1871. The last one
that did any considerable damage was in 1877. There is a large amount
of fallen timber in the woods, and I expect to see a very destructive

fire the first dry season we get. The fires generally spread from the
clearing fires of new settlements. There are hundreds of acres of un-
improved timber land in this county, with not a single green tree stand-

ing.

—

(Samuel Eowden, Auburn, Mich.)
Cheboygan County.—Fires appeared about the 1st of July, and con-

tinued about four weeks, burning over some 50,000 acres, chietiy in Che-
boygan, Prospect, and Otsego Counties, causing a damage of probably
$40,000. Fires are most apt to occur in this region in Jul}^ and August,
and it is often hard to say how they originate. It is sometimes from
settlers' clearings, but oftener from the carelessness of hunters, or land-

lookers, or from smokers.—(P. R. McDonald., Scova, Mich
)

Chippewa Comity.—This county has, say 1,500,000 acres, of which about
one-fifth is pine. When we have fires, they generally originate from
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land-lookers and others, who lea\a^ neglected tires. Upon three several

times we have had destructive tires within the last seventeen years. In
an extraordinarily dry season they are almost sure to occur in some part,

of the county, and there seems to be no way of preventing it.

—

{T. K.
Eastenlay^ Sault de Bte. Marie, Mich.)

Grand Traverse County,—No serious tires have occurred during the
last season in the counties bordering on Great Traverse Bay; they gen-

erally start from the burning of timber in clearing land, but frequently
from the cam}) tires of picnic parties, &c. The Traverse Bay section

has been very free from damage by forest tires. Mission Point light

house fraction, covered with humus had the timber mostly killed in a
dry season by the tire burning over the ground, and large hendocks had
the mould burned from under them, leaving the trunks standing as it

were on stilts, still held up by the roots, but dead from the heat. Cord-
wood, bark, cedar posts, and other forest products have been lost in

former years, but not in the present. Fires on the beach are mostly
started by careless campers (pleasure seekers, hunters, and fishermen),

and no remedy can be suggested for preventing them.

—

[iieo. Parmelee^
Old Mission, Mich.)
Houghton County.—Fires started by sparks from locomotives on Min-

eral Range Railroad began August 1st, and continued a mouth. They
w^ere extinguished by water drawn on wagons and used with pails.

They burned over about a mile square in Franklin and Quincytown-
>ships, where the timber had been formerly much iujured. The damage
was about $1,500, besides 1700 to cord-word prepared for fuel. No pre
ventive measures can be recommended.

—

{J. Chassell, Houghton, Mich.)
Ingham County.—No important fires have happened in this county

since the great fire of 1871, and as the county is now well settled up,
nothing like forest fires of any general character will ever again be
likely to occur within our limits.

—

{L. 31. Ives, Ingham County,
Mich.)

Manistee County.—Some hundreds of acres of timber were destroyed
in the early part of May, in this county, being set, it is supposed, by
tramps. As the country becomes more settled the danger fiom this

cause becomes less.

MarquetU County.—We have had no forest fires in this county within
the past year, but they generally occur in spring, say in May, and are

occasioned by farmers burning brush, or sometimes from hunters, but
most frequently by sparks from locomotives. ¥/e prevent fires from
spreading by throwing dirt, with shovels, upon the border of the fire.

—

{Iron Cliff Company^ Negaunee, Mich.)

Mtislegon Connty.—I am operating two blast furnaces in the counties
of Muskegon and Van Buren, and for the fuel, which is all charcoal,

we use about 80,000 cords of wood per annum, and clear about 2,000
acres of land. We have had no fires during the i)ast year, and attrib-

ute much of our good fortune to a wet season during the summer.
The only precaution we take against fire is to clean up our tops and
brush when chopping wood.

—

{II. 8. Pickands, Fruitport, Mich.)

Oceana County.—A portion of Newaygo County and the adjoining

counties is covered with valuable forests of pine timber, and in sea-

sons of drought, extensive fires are common, frequently destroying or

materially injuring extensive tracts of timber, but the frequent rains

of the last season have prevented these fires to any extent, so that the

injury has been less than in any year since the settlement of the coun-
try.—(Mei'rm W. Scott, Hesperia, Mich.)

Fresque Isle County.—Fires occurred in towns 30 and 37 north, range
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3 east, during the month of June, 1880, from camp fires of travelers^
destroying about 1,000,000 feet of i)ine.—(A. E. Banks, Rogers Cit\\
Mich.)
From thirty-one other counties in Michigan, correspondents report

that no serious forest fires have occurred during the last year. They gen-
erally refer this exemption in part to the unusual rains that had occurred^
and mention the damages that had resulted in former years. Several
of them refer especially to the great forest fires of 1871 as memorable
in their annals of disaster, and often exx)ress the remark, that as the
country is settled up the chance ofinjury from this cause is becoming less*

(20.) Wisconsin.

Adams County.—There have been no destructive fires in this region
since 1874, when a fire passed over the eastern portion of the county
amounting to about four townships, destroying thousands of dollars'

worth of timber and several houses, barns, &c., and much fencing^,

amounting to at least 810,000 in value.

—

[Ron. 0. B. Lapliam, Friend-
ship, Wis.)
Barron County.—Fires api3eared in this county about October 1, and

continued about two weeks, having been started through the careless-

ness of hunters and from the fire of clearings. They ran through three
towns in this county, and a part of Polk and Bennett Counties, and did
damage to the amount of $20,000 to the timber, about $5,000 to forest

products prepared for market, and about $6,000 to farm property.
These fires can perhaps best be prevented by a law imposing heavy
penalties, in fines and imprisonment, upon those who willfully or care-

lessly start them in a dry season or allow them to escape from their

premises, and by rigidly enforcing it. We have laws in this State
against the setting of fires, but they are not enforced as they should be,

and it is often difficult to find who the criminal is.— ( W. W. FUnn, Moose
Ear, Wis.)

Buffalo County.—Fires began about the 1st of April and continued
through that month, having been set by parties wishing to secure wild
pasturage, and the prairie portion of the county was overrun, causing
damage to the standing timber and other property, of uncertain amount.
The enforcement of penalties, as provided for by existing laws, appears
to be the best remedy.

—

{Wm. B. Faulds.)

Calumet County.—]N"o forest fires have occurred in this or neighboring
counties since the great Peshtigo fire of 1871, when so extensive dam-
ages were done in this State and Michigan.

—

[C. Oeson, 'New Holstein^

Wis.)
Chippetva County.—Several thousand acres were overrun by fires in

the month of October, from about the 8th to the 16th, destroying, besides
timber, a quantity of hay and fencing and a few buildings. The damage
to standing timber, hardwood and pine, was immense. These fires oc-

curred from different causes; some from camp-fires, others from clear-

ings, and some, no doubt, were set on purpose. Some attempts were
made at back-firing, to protect buildings, fences, and haystacks, and
with success in some instances, until a fortunate rain extinguished the
fires.—

(

W. B. Bartlett, Chippewa Falls, Wis.l
Douglas County.—Fires have been running through our forests more

or less in the months of May, June, July, August, and parts of Septem-
ber and October. They were started by farmers, hunters, explorers for

timber, and those searching for copper and other minerals. They run
more or less over six townships, but it would be impossible to state the
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damaofes. Pine timber is killed by these fires, and if got off before the
saw-worms destroy it, the lumber may be saved, or at least most of it,

but the other kinds will be burnt or rot on the ground. Besides the
standing timber, about 400 cords of wood and a large quantities of tele-

graph -})oles and railroad ties were burned. As lor remedies against
these tires, there are ])erhaps none, unless clearing and cultivation.

The lumbenr.en will kee]) a lire in the woods as long as it pays to lum-
ber on these lands. We are rapidly using up our timber, and it requires

no prophet to foresee the time when the forests upon which we now
rely will no longer exist. If matters go on as they are now going, wood
for all purposes will become scarce and high-priced in this country long
before the boys and girls now in school become men and women.

—

{Leonard F. WheelocJi\ Superior, Wis.)
Fond Du Ijac County.—In reply to the inquiry for any facts of histor-

ical importance relating to forest fires in former years, the correspond-
ent from this county says:

Twenty-five years ago our oiDenings were sparsely covered with large burr and white
oak trees. They have all disappeared, and in their places, anywhere that the land
has not been cultivated, we have fine groves, and no country is set offmore beautifully
sn this respect than ours. Some are being cut away, and yield 20 to 25 cords of good
lolid wood per acre. Ten years ago wood was worth from $5 to %1 per cord; now it

is down to from $2.50 to ,$4 per cord. Thousands of acres have l)een cleared in our
county, and still we have a better supply of wood than we had twenty years ago.

—

{E. Beynolds, Metamora, Wis.)

Monroe County.—There have been no forest fires in this county within
the last ten years. There has been a vast amount of damage done to

standing timber from this cause. The timber injured was principally
white pine growing on dry sandy ridges, with two railroads running
through it, and the fire from the engines was the principal source of the
trouble. In most cases, before the fire is discovered it is so far

spread that no means have been used to i^revent its spread.—

(

W. W,
JaclisoUj Tom ah. Wis.)

Pierce County,—There have not been any unusually destructive fires

in the county within the year, but some occurred in the summer and
fall, usually escaping from clearings. They may have burned over
3,000 acres, causing a damage of perhaps a dollar an acre, and $2,000
to forest products prepared for market. No measures can be suggested
excepting greater precautions enforced by heavier penalties for neglect.

—

(J. A. Mapis^ Eiver Falls, Wis.)
Folic County.—Fires have occurred to some extent in this region dur-

ing the past year, but there are so many swamps, lakes, and creeks
that no very large area can be burned over at one time. PerhaiDS 500
aeres may have been burned over in Bennett and Polk Counties, with the
loss of about 500 tons of wild hay. Since the county is being cleared
up for settlement, the burning of wood-lands has not been regarded as
a great calamity.— (D. Meare^ Osceola Mills, Wis.)
Scmk County.—Fires overran a few square miles in this county in the

month of April, having been set by railroad engines. The damage
done was mostly to young trees, and future generations only could es-

timate the amount of loss. As a preventive measure, it is recommended
that a man be appointed in every town who shall be required to summon
a force large enough to stop every fire as soon as possible after the be-

ginning.

—

[11. T. RasJdn, Prairie Du Lac, Wis.)
Roclc County.—Twenty-five or thirty years ago, before the country

became settled and fenced, forest fires were common, but since then
none have occurred to do any damage.

—

{R. T. *Potvell, Indian Ford, Wis.)

H. Mis. 38 13
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Winnebago County.—This section of tbe country has become entirely
free from the ravages of forest fires. There is but little forest in the
county. Originally this region was mostly oak openings or prairie, but
it is now all settled up and covered with improved farms, and a " prairie

fire" is almost entirely unknown.

—

[James H. Foster^ Koro, Wis.)
In thirty-one other counties no important forest fires had occurred

during the previous year, and in quite a large number of them these
accidents are mentioned as becoming more unusual in recent years, as
the country has become better settled.

(27.) Minnesota.

Isanti County.—Fires occurred about the 1st of April, as was supposed
from the railroad, and overrun several townships of land, destroying a
large amount of timber and several large lots of cordwood, besides much
hay. The amount of damages cannot be estimated, and very little or-

ganized effort was made to arrest their progress, each neighborhood
striving to protect its own interests by plowing, &c. We need more
stringent laws against the setting of fires, and more care on the part of
railroads, as three-fourths of the fires are from that source.

—

[8. Sen-
derson, Oxford, Minn.)
Morrison County.—Some fires occurred in the pineries, but definite in-

iormationhas not been ascertained concerning the extent of their spread
or the amount of their damages. The injury to standing timber was at
least $2,000, besides 400 tons of hay, worth $1,600, and other damage
done to lumbering camps. The only means of preventing or diminish-
ing the damage from fires are the enforcement of penalties now pro-
vided for in State laws, and greater care in the construction and run-
ning of engines. The people should be more generally informed on the
subject, including the Indians who roam about the country. After fires

are once started and spreading, there appears to be but little use in
trying to stop them beyond the measures that are now employed.

—

[H.
Bichardso7ij Little Falls, Minn.)

All other correspondents in Minnesota who made returns reported
that no serious forest fires had happened during the past year within
the districts which they represented.

(28.) Dakota.

Armstrong County.—This is almost wholly a treeless region—a prairie

country. The borders of our streams are fringed with willow, and in

many ])laces where the annual fires are kept out, the ash is springing
up. There is no way in which the planting of this region could be more
rapidly advanced than by the distribution or cheap supply of seeds and
cuttings of forest trees. The white willow, cottonwood, box-elder, ash,

and walnut are especially recommended in this region.

—

[H. Bowen^MsiT-
tella, Dak.)
Bon Homme County.—We have prairie fires from the time that the

grass gets dry till May or June. Most of the farmers make firebreaks
by plowing and firing when there is no wind. These fires often do much
damage to plantations of young trees on timber claims. Perhaps these
prairie fires could be best prevented by a law that should require every
farmer to provide safety belts at least two rods wide, to be kept clear

of grass, and by making the duty of the roadmasters to burn off the
roads within the limits of the highway. These prairie fires are altogether
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the worst enemy tbat we have to contencl with.

—

{A. Zienert, Tyndall,
Dak.)

Burleigh County.—Prairie fires are the scourge of the country. They
begin in October, and are generally started by locomotives or by hunt-
ers. This year they occurred quite frequently for a hundred miles east
and west from Bismarck, destroying much hay and wheat, and all the
young groves of timber that when i^rotected spring up every year.
These in ten years would do much towards supplying the timber that
the country needs for its use. If the people generally would plow around
their farms, and especially their timber groves for a few years, these
fires would cease to be troublesome.

—

{J. M. Ayer, Fort Abraham Lin-
coln.)

Lawrence County (representing the "Black Hills " country, includ-
ing the counties of Custer, Pennington, and Lawrence).—We have had
no forest fires worth mentioning the present year, but they did great
injury in former years, generally from the middle of August to the 1st
of October. They have generally originated from carelessness in leav-

ing camp-fires, but sometimes have been started by incendiaries. In
1878 and 1879, these fires were very severe, chiefly in Lawrence and
Pennington Counties, and in these years perhaps one-eighth part of our
live timber was killed, on an area of 1,000 square miles. This timber,
if within reach of a market or the mines, would be worth more than the
government price. Miners pay from $3 to $5 per cord, and will soon be
compelled to seek for other fuel. Over 5,000 cords of wood were burned
in the years above mentioned, and in Forest City, on Nigger Hill, in

Bear Gulch district, Lawrence County, every house but one was burned.
This is near the Wyoming line, and the fire came from that Territory.

In Castleton, Pennington County, ten houses, and many miners' cabins
were burned, besides other improvements that can hardly be estimated.
The measures employed for limiting these fires are back-firing and
plowing around the fire, but in these pitch-pine woods the only way
for us is to flee for our lives into the tunnels and other safe places. As
for i)reventive measures, I would recommend the following

:

1st. A heavy penalty upon any one using fire for clearing land or
otherwise and letting it get beyond control.

2d. A still heavier penalty for any one leaving a camp-fire or a fire

made for any other x)urpose without thoroughly extinguishing it.

3d. A still heavier penalty on any one convicted of incendiarism,
and a reward to the x)rosecuting witness who shall procure his conviction.

Such cases are believed to have occurred where the fire was started to

destroy the winter pasturage, to compel the herdsmen to seek some
other locality, and in other cases to destroy haystacks for the purpose
of consuming the hay.
Probably one-third of the forests of these "hills" has been destroyed

by fires running into the timber from the plains, and this must have
occurred many y^ars previous to the settlement of this region in 1876.

I am thankful to see that the government is likely to take this subject
in hand, for the importance of having a regular supply of timber for

these immense plains is very great ; and allow me in this connection to

urge the importance of planting these "hills" ivith white pine as fast as
they are cleared. At present our only supply of this timber comes
through Chicago,

—

{John Mabbs, Deadwood, Dak.)
Turner County.—We have no natural forests, but prairie fires do im-

mense damages, beginning to run as soon as the grass gets dry in the
fall, and starting from causes unknown. In Turner County alone, last

fall, at least, $15,000 worth of property was burned, consisting of houses,
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barns, aucl stacks of liay, &c. A few small groves were burned, but tlie

loss cannot be ascertained. Two children perished in a burning house.—{S. F. Andrews, Swan Lake, Dak.)
From ten other counties returns were received informing that the

only tires that had occurred, were prairie fires, from which much loss

is suffered every year. The enforcement of care in providing against
these by plowing around farms and along section lines is repeatedly
urged, and this should be secured by law.

(29.) Colorado.

Laramie County.—Along the Eocky Mountain Eange very destruc-
tive fires have prevailed, ruining large tracts of pine timber. They
occurred at intervals of three or four weeks, from May till September,
and are supposed to have been set by hunters. It is impossible to

make any estimate of the extent burned over, or the amount of damage
done. The range within view of this place must be 50 to 75 miles in

extent, north and south, and it is certainly 20 miles wide, and fires have
raged here and there all along this chain. Some measures should be
devised for preventing this carelessness; but it would be ver^\ difficult

and expensive. The wanton destruction of timber and forests all along
the mountains is sometimes fearful. Hunters and sportsmen should
in some way be made to suffer for these depredations.

—

{A. E. Blount,
Fort Collins, Colo.)

Douglas County.—Fires began about the 1st of June and continued
all summer. They were set by Indians and careless campers.

—

{L. W.
Wells, Sedalia, Colo.)

Boulder County.—We have had no mountain fires this year, but in

1879 they prevailed very extensively all along the mountains. They
were said to have been set by the Indians, and at one time the smoke
was so dense as to be almost suffocating. They burned for several
weeks, and no means were used to extinguish them.

—

(I. J. Bartlett,

Longmount, Colo.)

Eio Grande County and Weld County.—No fires have occurred in

these counties within the year.

In 1869 fires prevailed extensively among the mountains in Colorado,
doing damages to the amount of perhaps a million of dollars. Exten-
sive fires also occurred in the western part of the State in 1879, and it

has been estimated that half of the damage was done by hostile In-

dians, and the remainder by careless whites. Hundreds of square miles
were burned over and immense damages were done to the timber. A
painful evidence may be seen along the road leading from Georgetown
into the Middle Park, which was until recently bordered by forests of
great magnificence, but now there is nothing but many square miles of

dead and decaying timber.
It is estimated by well-informed persons that fully one-third of all

the timber accessible among the mountains in this State has been
burned over and killed by fire within the last six years.

(30.) Montana.

Jefferson County.—Fires have occurred among the mountains, at differ-

ent times during the year, but not of long duration. They were mostly set

through the carelessness of parties encami)ing in the timber, and cut-

ting wood and poles. No efforts were made to extinguish them, as

they were remote from dwellings and hay lands. These fires did great
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damage to the timber, but no estimate can be made, either as to the
area burned or the value destroyed. Perhaps the only remedy would
be in the enactment of a stringent law prohibiting ail hunters, pros-
pectors, wood and timber men, ])leasure-seekers and others, from car-

rying any combustible materials among the mountains.

—

(J. H. Finli^

Bedford, 'Mont.)
Madison County.—In the early settlement here large tracts of timber

were destroyed by fire through the carelessness of campers, and these
fires were so frequent that the subject was brought before the legisla-

ture. A law was passed imposing a heavy fine upon any one convicted
of willfully or carelessly setting fire, to the damage of the timber or
grass, one-half of the fine to be paid to the informant. This law has
had a salutary effect, and a fire of any consequence has not occurred to

my knowledge since its enactment.

—

{E. H. Co^nhs; Laurin, Mont.)

(31.) Idaho.

Nez Perces County.—Forest fires are common in August and Septem-
ber, being usually started through carelessness and indifference. No ef-

forts are made to check them except when they threaten individual

l)roperty, and more than this would be useless. There are vast forests

of young timber yearly destroyed by fire, but as these fires run in streaks

an estimate of the area burned over would be impossible. Marks upon
the timber lead me to believe that this whole country burns over about
once every four years, not all at once, but in streaks here and there, as

the dead grass of former years makes good fuel for the fiames. The
dense forests grow on the north slopes where the soil is damper, and the
greenness of the grass protects them. It is quite impossible to estimate
the value of this timber, if it could be preserved for future use; dollars

cannot replace it. Much i)rivate property has been lost in these fires,

and many have lost their lives. In all forests of this region there are

strips of prairie. They are treeless on account of their naturally dry lo-

cation, and on these the grass becomes dry while it is still green among
the timber. If these were burned early the timber would be safe, and
the spread of accidental fires would be prevented for probably two or

three years, as these prairies will not burn oftener. I see no way to

prevent the occurrence of these fires, except by extensively advertising

or exhorting. Many new comers appear to be ignorant of the fact

that these grasses will burn and I once knew a man who once burned
many cords of his own wood while burning some brush from his way.
He did not know that the grass would burn.

—

{J, Brighamj Lidyville,

Idaho.)

(32.) Utah.

Beaver County.—No extensive forest fires have happened during the

year. They are set by Indian and perhaps white hunters to drive out
deer, and commenced this year about the middle of Sei:>tember, con-

tinuing some ten days. Perhaps one or two miles were burned over,

chiefly in the caiions of the mountains east of Beaver City and within

plain view. There is very little standing or green timber remaining,
and the main damage was done to dry poles such as are used for fenc-

ing, some of which were standing and some down. These tires usually

occur at a considerable elevation, and upon lands not fit for agriculture.

They do not usually spread very far, and the only remedy that can be
proposed would be to prosecute such whites as are proved guilty j but
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the evidence for this can rarely if ever be obtained. {Daniel Tyler ^ Bea-
ver City, Utah.)
Kane County.—Our forests of timber suitable for sawing occur high up

in the mountains, and the cost of making roads is considerable, amount-
ing in some cases to thousands of dollars before reaching a place suf-

ficient for a supply of from ten to fifteen years. A fire rarely occurs,

except as set by Indians in hunting, and then it sometimes does a great
deal of damage. In other cases the fires are of limited extent. None
have occurred in the present year.

—

[B. TT. Eeeve, Duncan's Eetreat,
Utah.)

Wasatch County.—Last year (1879) was a very dry season and many
forest fires occurred around the county, which burned up a great amount
of timber, amounting to thousands of dollars in damage to the country.
I suppose it was caused by miners prospecting for mineral, and making
fires to cook by. These were left burning when they went away, and
the wind rising would scatter the fires about. It has been supposed
that miners have set fire to the timber to burn over the ground and
thus afford a better chance for seeing the minerals.

—

(John CooTce, Heber
City, Utah.)
Morgan County.—IsTo destructive fires have happened this year, but

in other years they have been very destructive to timber and fencing
materials. Our climate is very dry, and during the months of August
and September a small camp-fire left by prospecters for mines, or by
woodchoppers, have spread for many miles. It seems impossible to pre-

vent their recurrence, as men of this class are quite indifferent to the
interests of the county, being only transient persons. It would be
proper to enact a law making it a penal offense to leave camp-fires un-
extinguished during the dry season.

—

{Saint Francis^ Morgan, Utah.)
Salt Lalce County.—Fires occurred in the month of September, and con-

tinued about three weeks. They are supposed to have been set by In-

dians, and extended over a district about a mile square on the mount-
ain sides in Salt Lake County, and half a mile square in Tooele County,
doing damage estimated at $30,000 to the standing timber, and $1,500
to forest product prepared for market. In this dry and mountainous
region no preventive measures can be devised, except increased watch-
fulness against the leaving of fires burning at camping places, and the
exercise of some restraining or preventive influence upon the Indians.

—

{J. McKnight, Salt Lake City, Utah.)
Sevier County.—No fires have occurred in 1879-'80, but in former years

it was common for the Indians to fire the timber to drive out the deer.

This is not practiced now, as they are less numerous and begin to de-

pend more upon farming than hunting. In passing through these
mountains, it will be seen that great damages have been done by these
fires above referred to.

—

{W. Morrison, Eichfield, Utah.)
Tooele County.—Fires have not occurred in 1880, but in 1875 some

damage was done. We have no wood except up among the mountains,
in patches covering more or less ground in what are termed " forks in

the caSons." These patches may average in the county from 50 to 500
acres, and when the fall season is very dry, fires started by camping
parties and left smouldering on the ground, will sometimes spread rap-

idly and generally destroy all the timber within reach. The autumn
of 1875 was veiy destructive to timber in this respect. But the worst
enemies to growing timber are the railroad-tie cutters, and the work of

destruction is going on so rapidly, and the supply is so limited in this

county, that I feel safe in saying that in five years from the present
time not a tree 6 inches in diameter will be found in the county. On
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the other hand, the numerous coal-kilns will have swallowed up all the
dry timber, and the settlers will reap the bitter fruit of their improv-
idence aud wastefulness.

—

{Peter A. Droubay^ Erda, Utah.)
In several other counties no forest fires had occurred during the past

year.

(33.) New Mexico.

Colfax County.—We have no forests in this portion of the West, except-
ing such timber thickets as occur in the mountains, and among these
fires will sometimes appear more or less every year. They have been
formerly charged to the Indians, and are yet. They are most apt to be-
gin in the fall, and sometimes last for weeks. The Indians have been
mostly removed to reservations, except a few stragglers who come back
to hunt, but still these fires will rage and we cannot tell how they orig-

inate. As they occur on the mountain sides and canons nothing could
be done to prevent their spreading, and they burn till they go out of
themselves, after burning all the timber, or until i^ut out by the rains.

They spread over a few miles square every year, and destroy much tim-

ber that in time would be valuable, although it is not yet accessible

and is not of present value. As for preventive measures there can be
nothing done unless possibly in the way of restrictive legislation, but
in most cases it would be quite impossible to get at the facts.

—

(M, W»
Mills, Cimarron, N. Mex.)
Dona Ana County.—No fires have come to knowledge within the last

year. In the southeastern portion of New Mexico, in the Sacramento
and Guadaloupe ranges, there are large bodies of timber, but it is a
terra incognita, and seldom visited by a white man. During my resi-

dence in Southern California, I have known fires to originate from
lightning, aud sometimes by friction matches droi)ped carelessly upon
the plains and ignited by stock. They are oftener started through the
carelessness of campers, or by hunters in shooting upon the dry stub-

ble fields.—(T. Casad, Mesilla, N. Mex.)
2Ioa County.—Fires appeared in the latter x>art of May and continued

until the middle of July, having been started by the carelessness of
herders, and by roving bands of Indians. No efforts are ever made to

extinguish them, as they are remote from settlements. Probably 1,000
acres have been burned over in Mora County, and railroad ties to the
value of $1,000 have been burned.
San Miguel County.—Fires occurred in this county in May and burned

till July, when they were extinguished by the rains. They generally are
started from camp-fires, and sometimes from sparks of locomotives, and
perhaps a hundred thousand acres or more were burned over. There
appears to be no remedy for these fires, except in great care of fires in

a dry time.

—

{J. JE. Whitemore, Gallinas Springs, N. Mex.)
County.—Fires began m May, 1880, and burned for weeks,

overrunning a portion of Socorro, Dona Aiia, and a large part of Grant
Counties, and extended into Arizona. The area was large, but cannot
be estimated. These fires were supposed to have been started by In-

dians with hostile intent.— (
, Hillsborough, N. Mex.)

Socorro County.—Fires occurred in the mountains about June 1, and
lasted a mouth. They were started by Apache Indians and extended
for 20 miles, destroying much grass and timber. It is supposed that
the fires were started to burn the grass, and thus j)revent the troops
from subsisting their horses.

—

{John H. McCutchers, Socorro, N. Mex.)
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(34.) California.

Calaveras County.—About 1,000 acres were burned off through care-
lessness about the middle of June in this county. The damage may be
estimated at $1,000, mostly in small timber and pasturages. Perhaps
the best remedy against these fires would be a law imposing heavy pen-
alties and imprisonment for carelessness, and a general trespass law
against hunters. Fires have not occurred in the pine timbers of this
county as frequently of late as formerly, owing to the increase of settle-

ment and cultivation.

Fresno County.—A number of fires have occurred during the year^
but none very dt struct!ve. They occurred in September, and the first

l)art of October, and usually were set by sheep owners to improve the
pasturage, or by Indians gathering pine nuts. No care is ever taken
to check these fires, and they somtimes spread over considerable areas.
The best remedy is i^rivate ownership. There is a considerable amount
of timber and grazing land in the county, but the timber suffers more
from the sheep than from fires, as they destroy everything under from
five to eight years old, and they should be prohibited from running at

large, for at least ten consecutive years out of every fifty.—(0. D. Da-
vis, Fresno County.)
Lahe County.—Several fires occurred between May and October,

through the carelessness of campers, burning: over perhaps 10 square
miles. If the timber had been near a market it would have been worth
perhaps half a million of dollars, but as it is so far back it was nearly
valueless—say worth $1,000. Some damage was also done to prepared
forest products, and to fencing. The remedy appears to depend upon
stringent laws against careless camp fires.

—

{E. C. Parker, Gravelly
Valley, Cal.)

Mendocino County.—Considerable fires occurred from the middle ot

September to the 1st of November, but not doing great damage. They
were set partly through carelessness of hunters and others, and partly
intentional, and were allowed to burn till they went out. The injury
to standing timber was nominal; to prepared forest products, probably
$2,000, and perhaps $3,000 to $4,000 to the dry grass, which is the de-

pendence for feed until the return of fall rains. The lumbermen in the
redwood belt annually set fires to clean out the limbs, tops, bark, and
broken trees and their splints, as well as to keep down the under-
growth. The growing timber is seldom damaged, but the practice i&

very wasteful, for all shivered, checked, or otherwise imperfect logs
are burned up. In the grazing belt fires are often started to burn the
dense chaparral of the hills, and in both cases parties are usually pre-

pared, and the damage is nominal, and more from the burning of the
dry feed than any other.

—

[G. McCowen, Ukiah, Cal.)

Mariposa County.—Several forest fires occurred in this county, which
burned for several miles, and destroyed to a great extent the standing
pine timber.

—

{W. A. Grade, Hopeton, Cal.)

Plumas County.—Forest fires occurred to limited extent from about
the middle of August to the 1st of October, caused by the carelessness

of Indians, and may have burned over 10,000 acres in three several
places. About a fourth part of the timber within the burned area waa
killed.— (i)/. Ball, Greenville, Cal.)

Solano County.—I have observed no fires this year, but have often

seen them in past years. They usually occur in autumn, and probably
in nine cases in ten, from the carelessness of campers and hunters, who
leave their fires burning; generally nothing is done to stop them.
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There is very little timber of value where they occur, which is along
the Coast Rauge, bordering Solauo County on the west. These are but
sparsely timbered, and are mostly covered with what is here called
"chemise brush." No means exist lor reporting the areas burned in

this, Napa, and Solano Counties in former years. They occurred in a
rough country with few inhabitants, and in a region where there is little

or no timber of value.

Fires seldom start on land owned by individuals, but generally on
the public lands. If it were a ])enal oftense for campers and hunters to
leave camp without extinguishing their fires, or if it were forbidden
under penalties to make fires on the public lands and allow them to

spread, it would undoubtedly make them less frequent.

—

(I. ilf. Dudley,
Dixon, Cal.)

)San Diego County.—There are no dense forests in this county, and
these are oak, sycamore, and willow, and so scattering that forest fires

cannot occur. The fires sometimes spread from brush heaps, causing
some loss to ranches and pasturages, and with some loss to trees.—(D. A.
HolUster, San Diego, Cal.)

San Luis Obispo County.—In this county we have a very limited
amount of timber, and in fact nothing worthy of the name of forests.

Some two or three localities, with an area of say 5,000 acres each, have
pitch pine, which grows very sparsely, and fires have gone through
them at times, but not to damage more than the feed and grass. One-
half of this pine has been converted into lumber, the best being selected,

leaving the balance few and far between. Our mountain tops and ra-

vines are generally covered with scattering oak, sycamore, &c., and I

know of no instance where any serious damage has been clone by fire.

On the eastern slope of the Coast Eange there is a considerable amount
of white oak, but it does not grow very dense, and the vegetation being
always sparse there is nothing to feed a fire or carry it to the timber.

—

(P. A. , San Luis Obispo, Cal.)

Siskiyou County.-—We have fires in the mountains every year, gen-
erally started through the carelessness of hunters and travelers. They
are allowed to burn for months, or till the fall rains extinguish them.
They sometimes run a distance of ten miles here and there across the
summits, and we may at times see three or four fires at a time after the
1st of August. There is very little attention paid to them, unless they
endanger the farms bordering the vallej^ The timber burned is of no
present value; it might be to future generations. We have a law upon
the subject of setting forest fires, but it has no effect upon careless hunt-
ers and excursionists —{W. J, Boot, Siskiyou, Cal.)

Stanislaus County.—In the fall of 1879 about 5,000 acres among the
foot-hills in the eastern end of this county were burned from the care-

lessness of campers. The progress of the fires was opposed with wet
sacks and by cutting down trees. The fires continued ten days.—

(

G. M.
Booth, Oakdale, Cal.)

Tuolumne County.—No fires have occurred the present year in this

county, but in previous years they have originated from the gun-wads
of hunters and from camp-fires, but by whom is seldom known. There
can, i^erhaps, be no means devised for stopping these fires except fine

and imprisonment, when the parties are detected.—(X. W. Irviyig,

Columbia, Cal.)

From eleven other counties in California reports were received inform-

ing that no fires had occurred during the past year. In several of these

there are no forests, and fires, when they occur, are chiefly injurious to

the pasturage.
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San Mateo County.—Fires began about tlie 1st of November, 1880,
and raged for three weeks. There were intervals when they seemed to

be almost subdued, when they would gain force in some other point not
so well protected. They overran a district 10 miles long and 5 miles
wide and are said to have been started from neglected camp-fires, or as
some think, from the burning of a tree that had fallen across the road.
The means employed for checking them were, beating out the fires with
sacks, dragging large branches of trees with horses along the edge of
the fires, and plowing wherever the soil allowed. The damages could
hardly be estimated, but were at least $80,000, whereof $35,000 was to
standing timber, $25,000 to wood, posts, rails, and shingles, and $20,000
to buildings, fences, and grain. As a preventive, we would recommend
stringent laws, forbidding the lightiug of fires on inclosed lands, or
shooting on such lands with wads that could burn, and requiring under
heavy penalties that all camp-fires should be extinguished before leav-

ing them. Habitual caution and care can alone secure us from these
dangers.

—

{Joseph 8. Wallis^ Mayfield, Cal.)

(35.) Oregon.
•

Clackamas County.—Fires occurred in September, 1880, from causes
unknown, but probably from the carelessness of hunters, and burned
until they were extinguished by rains. About 500 acres, owned by the
Oswego Iron Company, were burned over, the underbrush only being
consumed. There were no fires in the coal jobs. It is suggested, as a
precaution, that farmers should be required to notify their neighbors
when they are about to set fires, and that they shall be held liable for the
damage that may result from their carelessness. There should also be
a law requiring all hunting and fishing parties and campers, to extin-

guish their fires before leaving them, under penalties of fine and imprison-
ment for carelessness.— ( — , Oswego Precinct, Oreg.)

Fires began about the 1st of August, and continued six weeks, hav-
ing been set by the settlers to clear the country of brush so as to improve
the range for cattle. They burned over an area of 100 square miles, in

a district where there was much fallen timber caused by a great storm
January 9, 1880, remote from farms and roads. These fires did not run
among standing timber, and but little other x)roperty was destroyed.
The best preventive against fires is a State law, which is generally
respected, and for the interest of the people. Besides this, the climate
has so changed since settlement began that a forest fire has been almost
unknown during the last fifteen years.

When I came to this country in 1846 it was almost perfect in all its

wildness. With a few exceptions, not a tree or a shrub had been touched
by the hand of man. Thousands of wild Indians roved over the prairies,

or hunted game in the almost impenetrable forests. No fires had run in

these forests for hundreds of years, the Indians being careful not to let

fire get out, lest the grass should be burned from their horses, of which
they had thousands, or lest the game should be driven from the forest in

their section of the country. Large trees, 3 or 4 feet in diameter, stood
in these forests, with the accumulated debris of hundreds of years lying
thick around their base, with not a sign of fire about them. But early
in the summer of 1847, when the immigrants, who had set out to seek
homesteads for themselves began to arrive, fires got started m the
forests, and the summer being dry they burned through the whole
summer. Millions of acres of as tine forest timber as can be found on
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earth to-day were burned over and killed. Whole forests of red and
yellow fir, of the giant arbor-vitae and of hemlock and tamarack were
destroyed by these raging fires. The smoke was so thick that we could
scarce!}^ see the sun at midday, and i^eople complained of sore eyes
and oppressed breathing. The ashes carried by the winds became a
nuisance in and about our houses. But at length the fall rains came,
put out the fires and drove away the smoke, so that the people could
breath freely again, and get a view of the country, and of the ruins of
the forests which had been her greatest boast. A million of dollars

would not repair the damages done by fire during that season.
For a few years subsequent to the great forest fires of 1847 our cli-

mate was dry and crops were uniformly good. But when this vast
burnt area became covered with a thick growth of young timber, our
dim.ate seemed to change for the worse. The rains continued later in

the spring, and began earlier in the fall. After this our wheat became
affected with smut and rust, and was shriveled to some extent by the
humid heat of summer, circumstances before unknown in this country:
and it is probable that it is on account of this increased humidity, and
change of climate, that we have had no forest fires to speak of, during
the last fifteen years, the ground and underbrush in the forests, in many
places remaining damp the whole summer through. But a few dry
years in succession would give us forest fires again, and perhaps better
crops.

On the 9th of January, 1880, the gale which swept over this coast,

destroyed much standing timber, over an area some 300 miles long by
100 wide, and it was this timber that the settlers tried to burn off dur-
ing the last summer. But owing, doubtless, to the late dampness of the
climate, the fires would only run where the timber lay the thickest.

—

( WilUarn Phillips^ Clackamas, Oreg.)
Clatsop County.—Forest fires have been common on this coast since

1841. One occurred on the 1st of September of that year, and every
year there have been more or less fires, started by Indians and camping
parties, and in early times purposely set to clear land. No means are

employed to stop these fires except in some instances back-firing, which
has only been practiced in recent years. The most extensive fires that
have happened, extended along the north bank of the Columbia Eiver,
below the Cascade Mountains, and from 8 to 10 miles wide. The year
is not certainly remembered, but I think it was in September 1850. I
well recollect the grandeur of the illumination, as seen in passing up
and down the river, in the dense smoke at the time. For a distance of
50 miles or more, the forests wene overrun and many millions of dollars

worth of timber were burned, that lay convenient for shipping, and of
size best for handling and working into lumber. There should be a law
imposing as a penalty, imprisoment at hard labor for a term of years,

for setting these fires. Fines would not reach them, as the people who
set them have generally no property, or at most nothing but a cabin
that may have cost three days' labor. He sets fires to burn what is

called a ^'slashing," that is, timber and brush fell in any way that hap-
pens, and allowed to lay from three to six months, until a dry time, when
it is set on fire as it lays all over the ground, without any regard to

other timber, or the rights of others, or their improvements. These
slashing fires are set every year, and from ten to a hundred thousand
acres are burned over yearly.—

(

W. H. Gray, Olney, Oreg.)
Columhia County.—Fires appear about the middle of July and lasted

about six weeks. They originated in the burning of slashings, and
were purposely set to clear them off. Hundreds, if not thousands of
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acres in this couuty were burned over, and this remark w ill apply to
the greater part of Western Oregon. Much valuable timber, especially
cedar and yellow fir were burned. This is a heavily timbered country,
consisting in part of cedar, yellow and white fir, hemlock, maple and
ash, as fine a body of timber as on this coast, or in the world. Except
on the Columbia Kiver, or other water-courses, where it can be marketed,
it has no value, and we burn it up to get rid of it for farming puriioses.

—

{H. A. Guilds Yernonio, Oreg.)
Douglas County.—We have had no fires of consequence during the

last year. As a means of prevention, I would suggest a heavy fine for

setting out fires in the dry season. It is almost impossible to limit the
spread of these fires, after they once get started in the forests on this

coast. There are large districts in this county where the forests have
been consumed by fire in former years, embracing many thousand acres
of once valuable tiTnber land, but there are no data for reporting facts

with accuracy, as the count}^ is very large, extending 150 miles from
east to west, and 90 miles from north to south. The burned districts

are mostly unsurveyed, and no records are obtainable by which one
could get anything reliable, either in regard to the number of acres
burned, or the value thereof; but I have no doubt, if the actual dam-
age could be ascertained, it would run up into the millions.

I am glad to see the department take hold of this matter. There are
hundreds of fires started in the forests on this coast, for the purpose of
destroying the timber, so as to make stock range, whereas, in a few
years the timber would be of a great deal more value than all the stock
which these ranges can ever support. There is a class of people on this

coast that are desirous of obtaining everything for themselves. They
appear to have no thoughts as to what future generations are to do for

the want of that which is now needlessly destroyed.
As to limiting the spread of fires on this coast, I think it is impossible,

after they once get started, as the timber is so full of resin that it burns
like a dry tar barrel. A great many of our forest trees, if a match is

ignited at the foot, will take tire and the flame will run up from 100 to

200 feet in a few seconds, and if there is a wind, as there generally is,

the fire spreads very rapidly.

—

(Thomas Smith, Wilbur, Oreg.)
Josephine County.—No destructive forest fires have occurred in this

district during the past year, but they have sometimes been very de-

structive.

—

[H. WoodcocTc, Kerby, Oreg.)
Lane Comity.—Fires occurred about midsummer, and lasted till the

rains came. They were x^robably started from camp fires, and from the
clearing of land, and when once under way, little can be done. They
are usually of not great extent, but there was damage done to timber,
forest products, and other property to a considerable extent. These fires

occur every summer, and it seems impossible to prevent them. They
are always the result of carelessness rather than of recklessness, and
quite often they are started by tires kindled by emigrants and others,

and left burning when they go away. The smoke of these fires is so

dense that in some years—at least twice within the last twelve—we have
been obliged to light lamps in the day-time.

—

{S. Msworth, Eugene
City, Oreg.)
Multnomah County.—There have been extensive fires during the last

year, which began in August and lasted about four weeks. They were
set by careless men, and continued until extinguished by the rain. A
large area was burned over in this and other counties, and a great deal
of damage was done to standing timber. There can scarcely be any
means devised for preventing these fires, as a great deal of brush is
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slashed every summer, and the wiud scatters the fires in every direction.—{G. R. Zimmerman^ Portland, Oreg.)
Folli County.—Thirty-five or forty years ago most of the heavy tim-

ber on the coast mountains in Polk and Benton Counties was destroyed
by fire. The climate is so damp that only at long intervals are the
conditions favorable for forest fires.— (

,
Buena Vista,

Oreg.) .

County.—No destructive fires have occurred the present year
in any part of the valley within my knowledge, but several years ago
fires did a vast amount of damage along the coast range of mountains.
There are, however, no means of ascertaining the area burned over, or
the amount of value consumed. The greatest damage to forests in this

country is far back in the mountains, where the hunters carelessly let

the fires get away from their camps. These fires do an immense dam-
age, for the forests are the finest in the country. So long as the country
remains unsettled, I can see no means for preventing lawless men from
starting these fires.

—

{G. F. Crawford., Albany, Oreg.)
Yam Hill County.—More or less of forest fires occur in the coast mount-

ains every year, usually beginning about the 1st of August, and con-

tinuing two or three weeks. They are started by i)ersons passing to

and fro, and from camp-fires and carelessness. When a fire once gets
started in the mountains it is useless to try to put it out, as well as
very dangerous. Thej^ wdl burn until they go out of themselves, or
until they are extinguished by the rain, and frequently run ten or twenty
miles, killing the green timbers and burning up all that is dead and
dry. Tillamook County is subject to these fires almost every year.

They have very severe fires down on the sound and along the Columbia
River, these x)arts being a very heavily timbered country. From the
absence of statistics the extent and damage of these fires cannot be
given, but in some years they are very heavy and destructive.

Within the year past standing timber to the value of $5,000 must
have been burned in this county and in Tillamook. Down on the Colum-
bia Eiver there was much injury done to farms lying adjacent to the
timber. The heaviest fires occur over in Washington Territory, and the
smoke blown from thence southward, in the summer season, darkens
the sun, so that sometimes it is necessary to light candles to see at

dinner. I can think of but one means for i^reventing these fires, and
that is by legislation. If a law were in force making it a penitentiary
often se for people who are traveling and camping out to leave fires

without i)utting them out, this might prove an eftectual remedy. People
are very careless—the climate is hot and dry, and with a strong wind
the fires may do a vast amount of damage.

—

[D. 0. Durham, McMinn-
ville, ^reg.)

(36.) Washington Territory.

Clar'ke County.—Destructive fires always occur in the fall, when every-
thing is dry, and are generally started in the clearing up of land. No
means of control can be used when they are once kindled. From 10,000
to 20,000 acres have been burned over the present season, and I would
think the latter estimate not too much. The injury to standing timber
might be $5,000, and to forest products $500. Fences and crops were
burned to the value of at least $500. It scarcely seems possible to pre-

vent these fires, as settlers must set fires in clearing up their lands,

and if the wind during the dry season should begin to blow from the
east no human power could prevent them from spreading, and as long
as the wind blows the fires will burn more and more fiercely. I can
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suggest no means by wliicli fires can be prevented or avoided. Large
bodies of timber have been entirely destroyed in former years, as can
be seen all over the county.

—

(J. A. Kerns, Washougal, Wash.)
King County.—Forest fires have not been as extensive this year as

usual. Thej commenced about the middle ofAugust and lasted about a
month. They generally come from fires set by farmers in clearing laud,

and by Indians and others. Xo effort is made to prevent them from
running, and they do Dot generally destroy large timber. Nearly every
year fires run in places through the forests, burning the dry and rotten
wood on the ground and the small brush, but the bark being from two to
five inches thick on the fir-timber, but little damage is done. Probably
about one- twentieth of the country is burned over every year in this

region. Probably but little damage was done this year, but occasionally
in a belt of timber the large trees take fire, and then the fire sweeps
everything before it. These remarks will apply to the whole Puget
Sound Valley, about 100 miles wide by 150 miles long. Penal laws
might perhaps prevent setting these fires, but nothing will arrest their

spread.

—

{John J. McGilvra, Seattle, Wash.)
Thurston County.—Fires occurred from July to the 20th of September,

being generally set by Indians and whites, and spread over a third of
this county. The damage to standing timber was not very great, as
the timber is very tall and the bark very thick. A considerable amount
of cord-wood and bark was burned, and some barns. I think it is im-
possible to prevent forest fires in this county, as this is the only way
in which we can ever subdue the timber and brush land for cultiva-

tion.

—

(John Chipman, Olympia, Wash.)
Wahldakum County.—There have been no fires this year. They gener-

ally come from the clearing of land, and there are no means of arrest-

ing them when once started and spreading in the standing timber,
when they will burn till stopped by the rain. There has been no damage
from fire in this county since 1878, when the damage to standing timber
was very little, the most of the land burned over being worked off*. In
some places the fire worked in a little, destroying the spruce, the bark
of which is very thin. The fir is of a more hardy nature, and was little

injured. We have so much rain in this region that it seldom gets dry
enough for fires to spread. The loss in 1878 was perhaps $2,000.—
[Thoynas Kentj Cathlamet, Wash.)

{h.) Summary of Opinions as to the Origin of Forest Fires.

Correspondents, in reporting the causes that originate forest fires,

must necessarily depend upon their opinions rather than upon certain

knowledge; for in a great majority of cases the origin of these fires is

to them unknown. They may have received their information from
hearsay, and these rumors may have been purposely started in the wrong
direction by the parties really guilty of the wrong to divert public in-

dignation or avoid legal consequences.
Giving to e^ch assigned or supposed cause an equal credit, the sum-

mary, in numerical form, is as follows

:

Natural causes—lightniDg 3
The direct or incidental act of man 464

Of the latter, the Indians are charged as the originators in 21 cases,

the remainder being ascribed to civilized man. The motive with the
former is supposed in most cases to have been hostility to the whites,
and a desire to harm them as much as possible. It will be remembered
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that these returns often refer back to a still recent period of Indian
hostilities in Colorado, New Mexico, and the northern tier of Terri-

tories. In a very few cases their custom of burning to drive game, &c.,

is mentioned ; while on the other hand, in Oregon, they are mentioned
as having formerly scrupulously careful in the use of fires, least the feed
for their horses should be destroyed, and that so long as they remained
sole occupants of the country forest fires were unknown.
The 443 cases for which the white man is directly or indirectly held

accountable may be classified as follows

:

Intentional :

For improve)iitnt ofpasturage, by clearing off dead grass and weeds, so as to improve
the range for farm stock, or in some instances to clear away forests in order to
open the country for pasturage (chiefly in the Southern States and on the Pa-
cific coast) 85

Incendiary and malicious firing 37
^'Tramps" (perhaps through carelessness in some cases) 6
Backfiring, set to destroy combustible material in front of an advancing fire, and

escaping beyond control 3
Clearing the ground for finding chestnuts 5
Clearing the ground for finding mica 1

Accidental :

Clearings : The fire escaping from brush-heaps, "slashings," or fallows, in preparing
the soil for cultivation, according to customs more or less censurable but sanc-
tioned by usage 93

Hunting : Usually from careless neglect of camp-fires; sometimes from gun-wads,
and in other cases to drive out game, or to destroy the dead leaves so that game
may be approached in silence 75

Carelessness in the use of fires by travelers, emigrants, explorers, pleasure parties,

&c. who thoughtlessly leave burning fires 69
Locomotive sparlcs 55
Charcoal burning 11
Smoking, by throwing down burning matches, or cigars, &c
Steam mills 2
Burning oil-ivell 1

Eeducing these numbers to percentages, we find of the whole number
0.0063 ascribed to natural causes, and 0.04 to the Indians.

Of the 439 ascribed to the w^hite man, 30.3 are due to intention, and
69.7 to carelessness, the greater part being avoidable, and if not in the
starting of the fires, to a great degree in the provision that might pre-

viously be made for their suppression.

The estimates of damages are altogether too indefinite for summary,
being founded upon very uncertain information, and very seldom upon
exact appraisal. They very generally refer to the injury done to youn^
timber, the value of which is mostly prospective, and which might have
far exceeded any estimates that could now be formed from present prices

had it been allowed to grow to full matarity. In fact we would consider
any attempt to obtain a numerical summary of the annual destruction
resulting from forest fires, through any existing agency as liable to

great error, for it would necessarily be founded upon personal estimates,

which would sometimes be exaggerated, from their overwhelming local

importance in the immediate presence of the observer, and in other

cases immensely undervalued, from their being in remote and inaccessi-

ble regions, where the only data for estimate might be a column of
smoke on a distant horizon, or the vague rumors of hearsay.

4. Canadian Forest Fires.

{a.) Their Frequency and Extent.

Forest fires in Canada have at various times overrun large areas and
done immense damages. It is not unusual to find noticed in the pub-
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lished reports of surveys extensive tracts as burned over, the traces of
fire still being visible among the trees still remaining, or the effects

upon the soil.

During the year 1880, extensive fires occurred north of the Lower
Saint Lawrence, and in the eastern townships to the south of that river,

the former having occurred about the 1st of July, lasting two weeks,
and the latter in the early part of September. In both instances they
originated in the carelessness of settlers, and both continued uutil

stopped by heavy rains. In the Saguenay region, the fires spread over
an area of about twenty and in the eastern townships over about sixty
square miles. There are no data for estimating the damage done to
standing timber or other j^roperty. In Drummond County, the latter

included houses, barns, and agricultural produce. As a measure for

preventing and controlling these fires, an official correspondent sug-
gests the emi)loyment of a sufficient number of wood-raiigers in wild
and wooded lands, and a strict enforcement of the law in settled and
partly settled districts, regulating the time at which the burning of
stumi)s and refuse of clearings is allowed.

(b.) Report of an Investigatmg Commission.

In a *^Eeport on Forestry and Forests of Canada," by the Hon. H.
G. Joy, a member of the Dominion Council of Agriculture, the causes of

the impoverishment of the forests of that country were considered, and
such remedies were proposed as seemed possible to apply. The great
cause of this impoverishment, deprivation, and waste was /ire, and of this

he speaks as follows:

We can cope with waste and i)illage in our forests, they are but the work of man,
but we are terribly helpless against fire. It is in every country the greatest enemy of
the forest, especially the pine forest, on account of its resinous and inflammable nature
It is ubiquitous; you find it exercising its ravages wherever nature has planted its grand
virgin forests ; in North America destroying the beautiful white pine, and at the
antipodes, in New Zealand, sweeping away the noble kawrie pine; through India,
the Russian Empire, Sweden, and Norway it throws around the globe a girdle of lurid

flames, only broken by the great oceans.

It is estimated by those who are most competent to form an opinion on the subject,

that more pine timber has been destroyed hy fire than has been cut down and taken out by the

husbandman; not only is the large ripe pine timber destroyed by fire, but all the young
trees too, upon those growth we must depend for the restocking of our forests. It is

not practicable, in our Canadian woods, to plant trees to take the place of those that
are cut down.
The difficulty of guarding against fire in such mmense and distant forests as ours

is enormous, and as for extinguishing it when once fairly started, the power of man
cannot do that. It will sweep onward as long as it can find food, leaping at one bound
like a giant over such rivers as the great Ottawa and Miramichi, and will only stop
when brought to bay by large lakes, or when it reaches rocky or barren ground with
nothing to burn. It will riot for weeks, until starved for want of food, or drowned
under torrents of long-expected rain.

(c.) Reference to Methods employed in Europe.

In France and Germany, where the science of forestry is brought to a high state of
perfection, where the forests are much smaller than ours, divided and isolated one
from another, kept as much as possible free from rubbish and dead timber and all the
light stuff that carries on the flames so rapidly, protected by stringent laws, strictly

enforced for generations : watched over by large staffs of foresters ; even there disas-

trous fires are of frequent occurrence, and they call for such an efibrt to suppress them
as is totally beyond our power, as the following example will show:

Considerable j^ine forests have been created within the last two or three generations
in. the southwest of France, and now cover large regions that were once barren heaps
of sand rolled up far inland by the action of the sea. Those forests, created by man,
now yield a large and ever-increasing revenue, are highly valued, and must be pro-
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tectecl,' one would think, as well as any forest can ever hope to be protected. Never-
theless, fires are frequent among them.
The people do there what we cannot do here, and generally conquer the fires, with

more or less loss. But a short description of their mode of warfare will show how
utterly inapplicable it is to our circumstances, andmalieus feel, more than ever, that

our only hope is in prevention.
In France, as soon as it is discovered tbat the forest is on fire, (which cannot take

ong, where the forests are comparatively small, and the country tJiicJcIy settled all

around), the church bells ring in all the neighboring villages, the whole population,
trained by long practice, turns out, with axes, spades, shovels, rakes, &c., uuder the
guidance of acknowledged leaders. They combine their movements according to the
direction of the wind and other circumstances, and dispose their forces witli intel-

ligence and promptitude. A mode often resorted to, is the contrefeu, fighting the fire

with fire, something not unlike what the hunters practice when overtaken by fires in

our western prairies. Knowing the forest well, they direct their forces to one of the
coupe-feus or safety-strips (upon which no trees or shrubs are allowed to grow) or to the
most favorable spot on the path of the fire, at a suliicient distance ahead of it, form an
extended line of workers wider than the fire, and set to work to remove as much of

the inflammable materials as possible ; they cut down and burn, and train] )le, and
shovel earth, and carry away stuff, &c., and when the fire, in its course, reaches that
sjiiot, it finds little food, hesitates, lingers, and at last is generally conquered.
We cannot do that. Our forests are not surrounded by villages, the alarm beEs can-

not muster crowds of willing workers to our distant w ilderness, often hundreds of miles
away from man's dwellings.

But, if we cannot stop the fire, can we not do something to prevent it, and to limit

its ravages"? The best means adojited in Germany and France, and in Great Britain
too (where the science of forestry is becoming an object of serious study ) for preventing
the spreading of the fire over a large extent of the ground, is the laying out of their

forests, and d viding them into isolated independent blocks, hy means of the safety-

slrijis or coupe-feus. But even th re, whenever the wind is very strong, it has been
found tbat it would often carry inflammable matters, such as pine cones, clear over
everything, to a distance of one and even two miles and start fresh fires, where they
fall, which will be readily believed by those who remember how easily fires have swept
over the Ottawa River.
Though not always sufficient, those safety-strips are, nevertheless, of great service, but

their opening is scarcely practicable with us. It would entail incredible cost and expendi-
ture, on account of the great length we would have to prolong them, and the distance,

and because, furthermore, the brush and timber felled down to make them, would
have to be removed, otherwise it would soon dry up and increase the danger, instead
of decreasing it. Then, to maintain their efficiency, they would have to be kept clear
of a new growth. We cannot think of undertaking such a gigantic work, at least in
our large and remote forests. Neither can we undertake, as they do in Europe, to
clear the underbrush and to remove the dead wood and rubbish ; it is an excellent
j)recaution, and its adoption in Euroiie is not only free from cost, but even brings a
large profit. Our circumstances are totally different, as every man ol any experience
must know, and I will not enlarge upon that point.

If we cannot profit by those good examples, we are nevertheless not going to sit down
tamely and declare that nothing can be done. We can do a great deal to prevent our
forests being set on jire.

These fires are started by settlers clearing their lands; by lumbermen while driving
their timber down the stream ; by hunters and fishermen ; by sparks from locomotives
by lightning; sometimes, even, by the violent rubbing of dead branches one against
another in gales of wind.
We cannot very easily provide against the latter cause, as we cannot remove all our

dead wood, and we cannot i)rovide against lightning in the forests. But locomotives
can keep down their sparks, with screens over their smoke-stacks. The railway com-
panies are interested in every way in guarding against fires, and if they neglect to take
sufficient i3recaution, they can he reached and called to account.

{d.) Fires hy Settlers.

A frequent cause of disastrous fires in the woods is the mode of clearing land now
generally followed by settlers. Of course, they must have recourse to fires in order to
clear woodlands, but fire ought to be our servant, kept under continued control, not our
master.
Woodland can be cleared with comparatively little danger from fire, and be made

ready to sow earlier than by the mode now generally in use (as I know from practical
experience), if the settlers will only burn the shrubs, branches, leaves, and tops at once,
as they cut them down. Light a good bright fire to start with, after having made a

H. Mis. 38 14
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safe place for it, and then begin cutting away, and as you cut throw upon the fire at
once; children will help immensely with the light stuff, and willingly too. The fire

once well started, everything will burn up, the green wood with the sap running out,
and the green leaves too, not only those of fir trees, but of every hard-wood tree. As
you throw in the branches the whole of the green leaves upon them catch tire simulta-
neously, with a sudden flash, and burn uj) with a crackling sound as if they had been
steeped in grease.

I have often done it, frequently in wet weather. We get rid immediately of all the
]ight inflammable material, from which the greatest danger of bush-fires is to be ap-
prehended ; the larger branches and trunks of trees, if you must burn them (which
you ought not) present little danger of fire in dealing with them. When you get in-
conveniently distant from your first fire, you light a second one, and let your first one
burn out. It is remarkable that those fires generally burn down to the ground more
thoroughly than the carefully constructed piles that have been drying up for a whole
year.
Increased safety from fires is not the only advantage that would accrue to the set-

tlers from the adoption of this mode of clearing woodlands. Take them as a whole,
for the sake of comparing them, and this mode does not give more work than that now
in use. True, you have got to convey the stuff you intend burning a little further,
because one single tire, continued and replenished for some hours, will dispose of as
much stuff' as would have made one or two dozen average piles, but then, think of the
adv^antage of having got all that rubbish out of the way at once, instead of having it

to cumber the ground until next year, when perhaps the season will be too rainy for

burning, or so dry that you will run the risk of setting fire to your own farm and the
w^hole surrounding country. As the work is now done, even in a small clearing, no
settler can keep all his fires under absolute control; he is obliged to wait for dry
weather, and then he has got twenty, thirty, and more fires going on at once. A sud-
den gust of wind, which is often produced by the intensity of the fire itself in the
stillest weather, and off" the fire goes, reaches the woods close by, and meets there with
such encouragment as to get very soon beyond human control.

As a further precaution against the danger to the forest arising from the clearing of
lands by fire, I would recommend that the government should confine the settlements
as much as j)ossible to the hard-wood lands, of which there are large tracts still avail-

able. ''As a general rule" (to quote the words of Mr. Allan Gilmour in answer to ques-
tions of a committee of the House of Assembly of Quebec) "it is well known that they
are of much better quality for farming purposes than those covered to any great ex-
tent with pine, while they are at the same time much more easily cleared, and will

give, as a first crop, a good return, in the shape of pot or pearl ashes from the burnt
timber, should the parties clearing the laud choose to make them—a benefit which
cannot be had from pine burnt in the process of clearing.

{€,) Comparative Immunity of Hard-wood Timber Lands,

"In settling the hard-wood lands, there is also the important fact to be considered, that

fires do not sjjread through them to anything like the same extent as wherepine cMeJly prevails;

and, indeed, from a very extensive observation, I am of opinion that firm have little disposition

to spread in the former, while the reverse is the case with the latter."

To show how generally it is acknowledged, among practical men, that hard-wood
forests enjoy a greater immunity from fire than pine and other coniferous forests, I

will select one striking case out of many. In Hanover (where the science of for-

restry approaches nearer to i)erfection than in any other part of Germany), where
railways pass through fir forests, and it is feared that the sparks flying from the
locomotives may light the accumulated fir leaves, dry heather, and other smaller
plants, it is customary to guard against this danger by means of safety strips, formed
by other kinds of trees, not coniferous, that are planted along the line of railway, as
for instance birch, cox)i)ice woods of oak, &c.

(/.) Eecommendations for Prevention of Forest Fires.

Before concluding this part of the question, viz, bush-fires lighted by settlers, in
clearing the lands, I would recommend :

1st. Such a study of the soil of our unsettled lands as would enable them to be
classified under two distinct heads—lands fit for agriculture, to which the settlers

ought to be sent, and lands unfit for agriculture, from which the settlers ought to be
kept away, for their own sake, as well as for the public good.

2d. Legislation for the purpose of increasing the powers of municipal councils and
enabling them to compel the adoption of every precaution which they may deem neces-
sary, to reduce the danger of bush-fires in the clearing of land, and to impose severe pen-
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allies in case of neglect. To that increase of power onjiht to T)e added an increase of
responsibility for neglect of duty, which would make the municipal authorities more
watchful, and prepare the j)eop]e for a more strict enforcement of regulations.

3d. In new settlements not yet ripe for the municipal, the government's regulations
would have to be enforced by wood rangers; as the season for l)Hrning is not a long
one, and is often shortened by rains, the period during which the government ofd-

cials would have to exercise their vigilance in relation to this matter is not a long
one.
The Province of Quebec is in advance not only of all the other provinces of the

Dominion, but of the United States too (see last report of the Secretary of the Interior),

in passing a law for the protection of the public forests against hre.^

It contains some very good provisions which would be of great benefit were they
carried into effect, which would entail greater sacrilices than the province has been
hitherto willing to make, though not greater than the magnitude of the interests at
stake require.

(/.) Fires hy Lumbermen^ Hunters^ and Fisliermen.

The origin of many fires has been traced to them, but in no case have I heard of any
evil intent on their part, to do harm ; it is through thoughtlessness, and they must be
educated to prudence.
Nothing is so striking as the contrast between an European, the first time he sets

foot in our forests, and a Canadian, familiar with the woods ; the feeling, amounting
to actual veneration, with which the European will look at our boundless forest,

the melancholy glance at the fallen tree, the sigh over the dead timber rotting
where it fell, the fierce denunciation of the great waste, and es])ecia]ly the reluctance
at leaving behind him the smallest fire before it is thoroughly extinguished; on the
other side, the naturally complete indifference of the Canadian, not only to the scenes
with which he is familiar, but especially to the danger of tire.

However diljficult, or next to impossible, it would bo to prevent the work of the in-
cendiary, it is not impossible to force prudence upon the careless and to open the eyes
of the inexperienced. It will entail a much larger cxi;)enditure than is now incurred,

as the number of forest rangers must, of necessity be considerably increased ; but if

it is true that so much timber is destroyed by fire (and no one will deny that the losses

are enormous, however difficult it may be to compute the amount), is it not worth
while protecting our forests from that danger by devoting to such purpose a reason-
able share of the large sums they yield every year to the public exchetjuer?
Lumhermen.—They cannot set fire to the forests in winter, while carrying on all the

operations necessary for the cutting, squaring, and hauling of the timber; the danger
only exists when they drive it down the streams in the spring and often in the sum-
mer. They light little fires wherever they stop on the banks of the rivers to dry
their wet clothes and warm themselves, to enliven their few minutes of rest, or, when
the season gets more advanced, to smoke away the flies. Before the fire is fairly blaz-
ing, a shout is heard and as the canoe or the crib on the loose logs darts yiast, our
friends take a flying leaj) upon them, and down they go with the swift current, leav-
ing the fire to itself.

It ought to be impressed upon the foremen, as one of their most important duties,

that they must look after their men carefully in matter of fires. As the lumbermen
themselves have recommended, in their conventions, careful men ought to be selected
in each drive, to see that the fires are lighted and put out with every precaution ; or

a government woodranger might be detailed from each drive or group of drives, when
close enough for that purpose; or, should that entail too much expense, each wood-
ranger might watch over a certain length of the river. The fires are only lighted on*
the banks of the streams, during a drive, not inland; how easy it would be to throw
the burning sticks or roll the burning logs in the water, with so many men at hand
round a camp-tire.

A moment's reflection ought to convince all those who make their living hy the forest

that it is their interest to let the forest live. When the origin of a bush-lire can be
traced distincthj to the men employed on a certain drive of timber (which might often
be accomplished, with a good system of supervision), I cannot help thinking it is only
fair that their employer should be made to feel his responsibility, and be deprived of
his timber limits and license if he cannot make good the damage. A few exami^les of
jnst severity would produce the best results.

Hunters.—Men who live by hunting, Indians and white men, do not often set fire

to the forest; it is their home; neither is much to be feared from amateur hunters
ivho conform to the game laws. All over the Dominion the season for shooting such
game as is found in the forest opens generally about the beginning of September, when
the driest season is over and tiie autumn rains begin. This is a point upon which

134 Vict., 1870, cap. 19.
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laws much stress is laid in the forestry regulations of Europe, and perhaps our game
laws might be slightly modified to insure greater safety here.
But those who shoot in the woods out of season, ought to he doubly punished, as tliey ruin

the game and may he the cause of ruin to theforests.

Fishermen are more dangerous than hunters. It is not their fault, and I do not mean
to cast any aspersion on their character; for when we see them exercise, !n the pursuit
of their avocation, so much patience and coolness, we are hound to credit them with
the sister qualities of caution and prudence; it is the season during which fishing is

allowed (and during which only it can be allowed), the driest part of the summer, that
makes it so dangerous.

In granting leases for the right of fishing rivers, it would be advisable for the gov-
ernment to increase the stringency of their regulations, so as to cause the lessees to be
very careful how they themselves, their friends and those under them, light and put
out their fires.

The precautions indicated in the Quebec act already alluded to, 34 Vict., cap. 19,
especially those in section 4, for lighting and putting out of fires in the woods, are
very practical and efiective, and ought to be adopted and enforced everywhere. They
order a careful selection of the locality, where there is the smallest quantity of vege-
table matter, dead wood, branches, brush wood, dry leaves, or resinous trees ; the clear-

ing away of those inflammable materials, within a radius of four feet from the fire to
be made, and the total extinguishing of the fire before quitting the place. Any hon-
est, conscientious man, with a head on his shoulders, ought to take those precautions
and be as careful of the property of others as he would be of his own. There are times,
in the long droughts of summer, when a man is just as guilty who throws down a
lighted match in the woods as if he threw it in a ham full of hay.

The enforcement of regulations made for diminishing the danger of fire, during the
fishing season, would not entail such expenditure as might be expected. The wood-
rangers and fishery inspectors would not have to watch over every square acre of for-

est; an army could not do that. An officer, well up to his work, would soon become
acquainted with every good fishing pool where fisherman are likely to go, and would
keep an eye on those spots ; in his rounds, he might watch, warn, and arrest careless
people, if necessary.
The forest rangers, fishery inspectors, and all officers connected with the protection

of the forest and its contents, ought to be provided with a number of printed circu-

lars, posters, &c., warning the people in the strongest terms, and to distribute them
liberally, posting them up wherever there is a chance of their being seen; the sight
of them would act as a reminder with those who could not read them. '

I will not apologize for entering into all these details; we cannot achieve any great
results if we overlook them.
In conclusion, fire is the only real danger to W, dreaded for our forests; waste and

pillage can be put down, however far they may have gone, and there is a curefor them.

For fire there is no cure, nothing but prevention.

[h.) Measures recommended by the Commissioner of Croicn Lands for the

Frovince of Quebec,

In 1877 the following paper was prepared by the commissioner of crown
lands of the Province of Ontario, at the request of the then premier of
the Province of Quebec, who had asked for information concerning the
measures available for protection against forest fires and other subjects
relating to the timber interests.

The subject of protection of the public forests from fires has, at different periods,
occupied the attention of the Government, of Canada, prior to confederation, and by
this province and the Province of Quebec, since the federal union ; and in prosecuting
inquiries as to the best means of preventing the destruction of valuable timber by fire,

parties experienced in the matter, as well as holders of timber limits who have per-
sonal interest in the preservation of the forests, have been consulted, each presenting
their views from their several standpoints as to the means to be adopted, those en-

gaged in lumbering pursuits limiting their scheme to simply preventing the ingress

of settlement into lands specially valuable for pine, which as a general rule are not
considered the most suitable for cultivation, the soil in hard-wood lands being
looked upon as much preferable for farming purposes, but notwithstanding the sev-

eral attempts made to collect information, with a view to legislation on the subject,

up to confederation, no enactment was passed for tiie prevention of forest fires.

The projects suggested were found to be surrounded by so many obstacles to their
working, so difficult to apply to the various localities, and involving such outlay iu
their carrying out, that on each occasion of the matter being brought prominently for-

ward action was deferred.
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In 1870 it is observed that the Province of Qneltec passed ''An act respecting the
clearing of lands, and the protection of forests against fires." As to the working of
this act this department has no information, but it may be stated that as it applies
to the whole province without discriminating between old settlements and nnre-
claimed forest lands, any such law would be utterly inapplicable to Ontario, nor is it

possible to conceive how the first clause in the act referred to, which forbids "the
setting fire to, or causing to burn any tree, shrub, or other plant, growing or standing
in any forest or at a distance of less than one mile from any forest," could ever become
operative in a country having forest lands open for location or sale.

So far no law has been passed in this province with respect to prevention of forest

fires, ^the subject, however, has not been a dormant one ; during the past year infor-

mation has been sought in dili'erent quarters and opinions collected with a view to
legislative enactment to secure as far as possible the forests on the public domain from
destruction by fire; any law passed with this object would necessarily contan pen-
alties either of fine or imprisonment, or both, on conviction of infraction of its provis-
ions ; but it so difficult in many cases of setting out fires in lands being cleared for set-

tlement or in the depth of the forests, to trace their origin and bring the delinquents
to justice, that, after all, the chief reliance for the suppression of the practice of care-
lessly or wantonly causing fires during a prohibited period of time by settlers, or by
lumbermen, surveyors, trappers, and sportsmen in the dense woods, must be by per-
suasively impressing upon the settlerthe impropriety and culijability of non-compliance
with the law, and certainty of punishment if detected in acting in defiance of it,

bringing before licensed holders that their interest is at stake through the careless-

ness of their workmen, whom they should strictly instruct to take every precaution
against the spread of fires in the woo<ls at all times, but especially during river driv-
ing. As to the other parties mentioned, the severest penalties of the law should be
inflicted when the origin of fires can be traced to them. As an important step in

this connection, printed copies of the act should continually be distributed by wood-
rangers among settlers and lumberers, and also printed notices of the same put up in

conspicuous places throughout the interior for notification of other dangerous ))arties,

renewing such notices when necessary ; of course penalties would be invoked on all

refractoiy persons, whether settler, lumberer, or others.

{i) BemarlxS concerning Forest fires in New Brunswiclc.

[By Edward Jack, of the Crown Lands Office, Fredericion, N. i>.]

Those parts of the country which are most liable to the action of forest fires are
such as are covered by a growth of pine, sx)ruce, hemlock, or fir, the former tree being
the most readily destroyed by them.
The nature of the soil on which birch, maple, beech, and other hard woods grow,

prevents fires from doing that amount of damage which they would have done to the
same quantity of laud covered by soft woods. Through hard-wood land, fire gener-
ally will only run in spring, the dry fallen leaves offering the only ready fuel, since

at this time the ground holds much moisture, the result of the melting of the win-
ter's snow, which will not have entirely evaporated before the hot weather begins,
and the small streams yet carry much water, all of which tends to i)revent the exten-
sion of the destructive element.

After the small growth (such as the broad-leaved plants and shrubs) is fully de-
veloped, and the leaves cover the trees, fires will make but little headway in hard-
wood forests.

The thick shady woods, whose trees contain but little resinous matter, keeps the
soil constantly damp, and the larger plants which grow beneath them by the moist-
ure in and around them, afibrd an excellent preventive to the extension of fires.

The character of the soil as well as tha.t of the rock on which it rests has much to do
with the matter of forest fires.

Sandy soils are especially favorable to the support and extension of fire. Such being
largely the character of that in central New Brunswick, it has consequently been
more devastated than almost any other part, with perhaps the exception of some
of the shires of the county of Charlotte. As the streams which flow through this

central district are narrow, and generally wooded with evergreens, such as spruce,
pine, or fir, no impediment is ottered by them to a fire which has once got fairly

under Avay. The soil of soft-wood lands, befbre it has been subjected to fire, is often
covered by a coating of moss which frequently reaches around the roots of the trees.

This burns almost like tinder and will retain fire for days and continue smoldering
until it is extinguished by rain. Should this not make its appearance within a rea-

sonable time, the fire creeps slowly along until it meets dry spruce tops orsome other con-

^Since this was written an act has been passed, as will be found on a subsequent page.
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genial food, when it bursts ont into a blaze and the result is a destructive forest fire. Aa
respects the mineralogical character of the rocks over which the fire runs most read-
ily, two classes among several may be selected, namely : those consisting of trape and
the granitic. As these constitute extensive hill formations and mountain ranges, the
quantity of soil resting on them is generally but small, while from the compact na-
ture of their structure, as well as from their commonly steep inclination, they are the
first to feel the evil consequences of drought. The friable slates ofthe Upper Silurian
rocks, which have usually a nearly vertical dip, hold water well, and feel the effects
of dry weather less than the more crystalline and compact rocks above mentioned.
The truth of this statement is easily verified by comparing the fertile belt of the
Upper Saint John, which rests on the Upper Silurian rocks, with the older rock forma-
tions of Saint John and Charlotte. The fertile land on the Saint John is yet cov-
ered by a magnificent forest, while much of Saint John and Charlotte have been ren-
dered nearly worthless by fire.

(1.) The causes of forest fires.

These are various. Sometimes, but rarely, they arise from the effects of lightning;
but much oftener from the carelessness of man, and could have been prevented by
the exercise of a little care and attention.

The genuine hunter, as well as the Indian, most commonly extingnishes his fire be-
fore leaving the camping-ground; lumbermen and river drivers are more careless, and
if stringent laws could be enacted Avhereby more attention would be required to be
given fo this very necessary subject, a vast destruction of valuable woods might be
annually prevented.
There is a law on our statute-book with respect to the burning of choppings, but

there is no one to enforce its provisions, and few like to become public prosecutors.
The only instance in which I ever saw public attention called to this law was by

an extract from it posted last summer in the store of C. Miller, esq., at Carleton Sta-
tion, on the Intercolonial, and who informed me that he had had this printed at his

own expense. As regards accidents from fires started by river drivers, it might be
possible to frame a law whereby it might be enacted that on proof of a fire arising
from the carelessness of the men on a drive the lumber driven by them at the time
might be made liable for the payment of a certain sum by way of penalty.
Authority might be vested also in the judges of the county coiu-ts to investigate any

charges of willful carelessness, and they might be authorized to summon witnesses,

tax either party his costs, and impose penalties.

It is, however, from the carelessness of settlers that our most destructive fires have
been started, and the only preventive to this is the entire exclusion of lands timbered
wholly or for the greater part with spruce, pine, or hemlock from sale for settlement
purposes; and there should be the less hesitation in doing this, since these lands in gen-
eral are ill adapted to agriculture, and will produce more money to the laborer, as well
as to the province, by being left in a state of nature than by denuding them oftheir trees.

Where settlements are, however, unfortunately, actually existing on lands of this de-
scription, the present laws, and any additions which may hereafter be made to them,
with respect to the setting of fires to choppings by settlers when clearing land, should
be rigidly enforced, and a parish officer might be appointed in each new settlement,
wiiose duty it should be to see that these laws be carried out and report infractions

to the proper authority. There might also be furnished to each settler locating him-
self on a new farm a copy of any law existing or to be hereafter made with respect to

burning land; and it might be provided that if any settler started a fire, carelessly or
contrary to regulations, and any injury resulted therefrom to the forest on the Crown
land, his grant should be withheld until he had paid such penalties as might be by
law imposed, and he might also be disabled thereafter from becoming the purchaser
of any other Crown lands.

(2.) Eailroads.

Another fruitful source of fires are the railroads by which our country is intersected.

As this is a matter in regard to which the Dominion Government should be consulted,
it is needless to make many remarks on it.

The section-men on the roads should, however, be directed to watch narrowly any
fires arising from the sparks from the engines, and report the same to the proper au-
thority, and, since the telegraph is always near, a crew of men could be run down to the
threatened locality in order to aid in extinguishing the fire. The firemen should also

receive instructions aa to when and where they should refrain from drawing out the
ashes from their grates, and the subject of prevention of sparks escaping from the
smoke-stack should also receive full attention. This subject of forest fires is one
which should command much more attention than it does, since regulations respecting
them, properly enlbrced, would save to the Province a very large sum of money annu-
ally.
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(3.) Plan proposed for preventing and controlling.

The following plan may be further pursued for checking forest fires:

The greatest danger is from the wanton carelessness of settlers. A fire police might
1)0 appointed for all districts in the public domains, near settlements. They would
need to be employed for about six mouths in the year only. Where the state has
lumber lands in the vicinity they might at the same time be emi^loyed as preventive
officers as against trespassers, and where they discovered that trespasses on the public
lands were being committed by lumbermen, or had been committed during the pre-
vious winter, they should be required to give notice thereof to the proper authorities;

or where public lumber requires surveying anywhere in the vicinity they might bo
engaged to do it. They should be furnished with copies of any laws relative to the
setting of forest fires and these they should be required to distribute among the set-

tlers. They might also take statistics of settlement and report its progress, blanks for

that purpose being furnished. Without the appointment of officers for certain dis-

tricts, the occurrence of forest fires cannot be checked. These districts should be just
in advance of the old settlements. Where a county is well settled, and has no trees

growing to any great extent, their appointiuent would not be necessary. They would
only be needed in the vicinity of timber-lands. Each State should ascertain where
its timber-lands lie, and such information might be communicated to the agricultural
or forestry deparfmeut.
A due x>roportion of timber-lands should be entlrcli] excluded from settlement, which,

could be doue with great propriety, since such lands are often worth little or nothing
for farming purposes. The whole attention of the country seems directed to settlements,

and none is given to the valuable timber which is too often ruthlessly destroyed. The
local municipal governments in the timber districts might appoint this fire-police.

A general law might be applicable to all of the different States, requiring them to
protect their timber. This iire-i)olice would need to be paid, and all fines recovered
for timber illegally cut, fees for surveying, &c., might be appropriated to ])ay this
expense. The fire-police should be continued in oftice during good behavior, and
should not be liable to removal for political reasons.

As a preliminary measure every State should find out, and have mapped, even
though it might be in a rude way, their timber districts, and the tiie-police should have
power to summon any number of citizens residing nearest the lire to aid in its ex-
tinguishment.

5. Statutes of Canada relating to the Prevention and Con-
trol OF Forest Fires.

{a,) Former Regulations.

Under the former general goYernment of Canada, aiitliority was given
to the county councils to establish by-laws for determining the ]>eriods

of the year during which fires may be applied to logs, brush, and other
wood, for the purpose of clearing land, and for compelling persons to

adopt such measures as might be deemed requisite, to prevent such
fires from extending to adjoining forests, cro])s, and other property.^

It is understood that this provision is still in force.

(b.) Province of Quehec,

an act respecting the Clearing of Lands, and the Protection of Forests againat Firos.^ Assented
to December 24, 1870.)

Whereas it is deemed expedient to determine tjie periods of the year during
which fires may be lighted in forests for the purpose of clearing or improving lands;

^Statutes of Canada, 1855, chap. 100, sec. 12, part 5.

^This act superceded the "Act to protect forests against fires" (33 Vict., chap. 3G),

which differed from this chiefly in the following points: It did not include the pro-
hibition relating to "turf, peat, stumps, fallen trees, or other timber," mentioned
in the second section, nor the restrictions specified in the fifth section. The penalties
were from $2 to $10 for a first offense and from $10 to $80 for each repetition, or in
default of payment imprisonment not exceeding thirty days for the first effense or
sixty days for each repetition.
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and whereas it is further necessary to protect forests aj^^alnst fires : Her Majesty, by
and with the advice and consent of the Legislature of Quebec, enacts as follows:

1. No person shall at any time set lire to or cause to burn any tree, shrub, or other
plant growing or standing in any forest, or at a distance of less than one mile from
any forest.

2. No i)erson shall set fire to or cause to burn any pile of wood, branches, or brush-
wood, or any tree, shrub, or other plant, which shall be situate or felled in the for-

est, or at a distance of less than a mile, or any turf, peat, stumps, fallen trees, or other
timber, at any period of the year, for any cause or pretext whatsoever, except for the
purpose of clearing lands, and in such latter case only between the first day of Se^i-

tember and the first day of July.
3. Notwithstanding the preceding provisions it shall be lawful to make a fire in or

near the forest to obtain warmth, and for cooking or any other necessary objects, or
for all industrial purposes, such as the manufacture of tar, turpentine, charcoal, or
making of ashes, tor the manufacture of pot or ])earl ash, provided that the obliga-
tions and the i^recautions imposed by the following section are observed.

4. Every x)frson who shall, between the fifteenth of May and the fifteenth of Octo-
ber, make a fire in the forest, or at a distance of less than half a mile therefrom, for
the ]mrposes mentioned in the x^receding section, must

—

1. Select the locality in the neighborhood in which there is the smallest quantity
of vegetable matter, dead wood, branches, brush-wood, dry leaves, or resinous trees.

2. Clear the place in which is about to light his fire, by removing all vC'getable mat-
ter, dead trees, branches, brush-wood, and dry leaves from the soil, within a radius
of twenty-five feet as regards fires made for the necessities of any industry, as men-
tioned in section three, and within a radius of four feet as regards fires made for the
other necessary objects mentioned in said section.

3. Totally extinguish the fire before quitting the place.

5. Any person who shall throw or drop on the ground, in any place whatsoever,
whether in the forests, open fields, or other place, any burning match, ashes of a i^ipe,

cigars or part of a cigar, or any other burning substance, or wbo shall discharge any
fire-arm, shall be bound, under the pains and penalties imposed by this act for his

neglect so to do, completely to extinguish, before leaving the spot, the fire of such
match, ashes of a pipe, cigars or part of a cigar, or the wadding of such fire-arm.

6. Any person contrevening any of the provisions of this act shall be liable, upon
conviction before any justice of the x)eace, to a penalty not exceeding fifty dollars, and
in default of payment of the said penalty and costs of suit, with or without delay, to

be imprisoned in the common gaol of the district wherein he shall be convicted for a
period not exceeding three calendar months, unless tlie said penalty and costs of suit,

together with the costs of apprehension and conveyance of the said ofi"end<^r to the said
common gaol, be sooner paid, or to be imprisoned in the said conmion gaol for a period
not exceeding three calendar months; or to bo condemned for each such oifence to the
said penalty, and further to the imprisonment hereinbelore mentioned, with costs of
suit in all cases.

7. Any person of full age may prosecute for any contravention of this act, and one-
half of the penalty in case of conviction shall belong to 1he prosecutor, and the other
half to the government of this province, to foim part of the consolidated revenue fund
of the same.

8. Every suit for contravention of this act shall be commenced within the three
calendar months immediately following such contravention, and not afterwards.

9. Any justice of the peace who shall himself view any contravention of this act
may impose the penalty therefor without other proof, and for the purposes of this act
all agents for the sale of crown lands, all employees of departments of crown lands,

all sworn land surveyors, and all wood rangers employed by the department of crown
lands, all employees of the department of crown lands, all sworn land surveyors, and all

wood rangers employed by the dejiartment of crown lands, shall be ex officio justices

of the peace.
10. The act of the parliament of this i)rovince, thirty-third Victoria, chaj^ter thirty-

six, IS hereby repealed.

(c.) Province of Ontario.

AN ACT to preserve the Forests from Destruction by Fire. (Assented to Marcli 7, 1878.)

Whereas large quantities of valuable timber are annually destroyed by fires which
are, in many instances, the result of negligence and carelessness, it is therefore neces-
sary to provide stringent regulations for the prevention of such lires :

Therefore, Her Majesty, by and with the advice and consent of the Legislative As-
sembly of the Province of Ontario, enacts as follows:

1. The Lieutenant-Governor may, by i)roclamation to be made by him from time to
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time, issued by and with the advice and consent of the executive eouncil, declare any
j)ortioii or part of the Province of Ontario to be a fire district.

^

2. Every prochiniation under this act shall be jmblishcd in the Ontario Gazette, and
such portio]! or part of the province as is mentioned and declared to be a fire district

in and by the said proclamation shall, from and after the said publication, become
a tire district within the meaning' and for the purposes of this act.

3. Every such ])ortiou or part of the province mentioned iu such proclamation, shall
cease to be a tire district u])on the revocation, by the Lieutenant-Governor in council,

of the proclamation by v^'hich it was created.

4. It shall not be lawful for any person to set out, or cause to be set out or started,

any fire in or near the woods within any fire district between the first day of April
and the first day of November in any year, except for the purpose of clearinf; land,
cooking, obtaining warmth, or for some industrial purpose ; and in cases of starting
fires for any of the above purposes, the obligations and precautions imx^osed by the
following sections shall be observed.

5. Every person who shall, between the first day of April and the first day of Novem-
ber, make or start a fire within such fire district for the purpose of clearing laud, shall
exercise and observe every reasonable care and precaution in the making and starting
of such lire, and in the managing of and caring for the same after it has been made
and started, in order to prevent such fire from spreading and burning up the timber
and forests surrounding the place where it has been so made and started.

6. Every person who shall, between the first day of April and the first day of No-
vember, make or start within such fire district a fire in the forest or at a distance of
less than half a mile therefrom, or upon any island, for cooking, obtaining warmth,
or for any industrial purpose, shall

—

(1.) Select a locality in the neighborhood in which there is the smallest quantity of
vegetable matter, dead wood, branches, brush-wood, dry leaves, or resinous trees;

(2.) Clear the place in which he is about to light the tire by removing all vegetable
matter, dead trees, branches, brush-wood, and dry leaves from the soil within a radius
often feet from the fire;

(.3.) Exercise and observe every reasonable precaution to prevent such fire from
spreading, and carefully extinguish the same before quitting the place.

7. Any i)erson who shall throw or drop any burning match, ashes of a pipe, lighted
cigar, or any other burning substance, or who shall discharge any fire-arm within
such fire district, shall bo subject to the pains and iienalties imposed by this act if he
neglect completely to extinguish, before leaving the spot, the lire of such match,
ashes of a pipe, cigar, wadding of the fire-arm, or other burning substance.

8. Every person iu charge of any drive oftimber, surveyor exploring party, or ofany
other party requiring cam])-fires for cooking or other purposes within such fire district,

shall provide himself with a copy of this act, and shall call his men together and
cause said act to be read in their hcMring and explained to them at least once in each
week during the continuance of such work or service.

9. All locomotive engines used on any railway which passes through any such fire

district, or any part of it, shall, by the ompany using the same, be provided with
and have in use all the most approved and efficient means used to prevent the escape
of fire from the furnace or ash-pan of such engines, and that the smoke-stack of such
locomotive engine so used shall bo jirovided with a bonnet or screen of iron or steel

wire-netting, the size of the wire used in making the netting to be not less than num-
ber nineteen of the Birmingham wire-gauge, or three sixty-fourth parts of an inch in
diameter, and shall contain in each inch-square at least eleA^en wires each way at
right angles to each other, that is, in all twenty- two wires to the inch-square.

10. It shall be the duty of every engine driver in charge of a locomotive engine
passing over any such railway within "the limits of any such fire district, to see that
all such appliances as are above mentioned are properly used and applied so as to pre-
vent the unnecessary escape of fire from any such engine as far as it is reasonably ])0S-

eible to do so.

11. Whosoever unlawfully neglects or refuses to comply with the requirements of
this act in any manner whatsoever shall bo liable upon a conviction before any jus-

tice of the peace to a penalty not exceeding fifty dollars over and above the costs of
prosecution, and in default of })ayment of such fine and costs, the oftender shall be
imprisoned in the common gaol for a period not exceeding three calendar mouths ; and
any railway company permitting any locomotive engine to be run in violation of the
provisions of the ninth section of this act shall be liable to a penalty of one hundred

^The fire district established under this act embraces nearly all of the timber region
of the province. It is bounded east by the Province of Quebec, and a line of town-
ships running southward and westward, back of the settlements, to Lake Simcoe and
Georgian Bay, and on the west by a line known in the surveys as "P. L. S. Salter's

meridian line, ranges 21 and 22 west." It commences just west of the Bruce mines
and runs north to the northern boundary of the province.
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dollars for eacli offence, to be recovered witli costs in any court of competent jurisdic*

tion.

12. Every snit for anv contravention of this act shall he commenced within three
calendar months immediately following such contravention.

13. All lines and penalties imposed and collected under this act shall he paid one-
half to the complainant or prosecutor, and the other half to Her Majesty for the public
use of the Province.

14. It shall be the special duty of every Crown Land agent, woods, and forest agent,

Free Grant agent, and bush ranger, to enforce the provisions and requirements of this

act, and in ail cases coming within the knowledge of any such agent or bush ranger
to prosecute every person guilty of a breach of any of the provisions and requirements
of the same.

15. Nothing in this act contained shall be held to limit or interfere with the right
of any party to bring and maintain a civil action for damages occasioned by lire, and
such rights shall remain and exist as though this act had not been passed.

(d.) Province of N'ova Scotia.

[Revised Statutes of ISTova Scotia, Fourth Series, 1873, chap. 65. p. 332.]

OF BURNING WOODS AND MARSHES.

1. The sessions shall make regulations for preventing damage by setting fire to and
burning woods, unflerbrush, and marsh-lands, at unseasonable times, and shall affix

penalties for the breach thereof, not exceeding eighty dollars.

2. Prosecutions under this chapter must be commenced within three months after
the oiTence committed.

3. If any person convicted under this chapter shall not pay the penalty and costs,

and shall have no goods whereon a levy can bo made, he may be imprisoned for a term
not exceeding one day for every one dollar of the amount of the judgment, unless the
same be sooner paid.

4. Any person so violating the provisions of this chapter shall be liable to the i)er-

son so injured for all damage resulting from such violation.

{e.) Province of New Brunswick.

[Consolidatecl statutes, chap. 107, "Preventing and investigating Fires, " page 905.]

Sec. 16. Any person who shall kindle a tire in any woods or open place, and leave
the same burning without being properly secured, whereby damage may bo caused to
the property of any other jierson, shall forfeit a sum not exceeding eighty dollars, and
be liable to an action for the damages sustained in addition thereto.

(/.) Prince Edivard Island. 1825.

AIN" ACT to provide a Eemedy for Injuries arising from improper Burning of "Woods.

Whereas the practice of setting fire to woods at improper seasons and the careless-
ness and improvidence with which fires are often managed, has already destroyed
much valuable property, and unless restrained threaten ruin and destruction totho
woods of this Island.

1. Be it therefore enacted by the Lieutenant Governor, Council, and Assembly, That
any person who shall set fire to the woods at any time of the year, and tbereby injur©
the woods or property of another, the i)erson so causing such injury shall be liable in
damages to the person so injured, and shall also be liable to the payment of a fine of
five j)ounds for each and every such offence, to be recovered before any one of His
Majesty's Justices of the Peace—one-half thereof to be paid to the person who sues for
the same, and the other half to the overseer of highways within whose precinct the
fire shall have been raised.

[The above act was amended in 1831 (1 W., 4 0., G), by prescribing tbe
manner in wliicli the fine is to be levied, which is to be by warrant of
distress on the goods and chattels of the offender, or if not found the
offender is to be imprisoned for a period of not over two months. Prose-
cution must be commenced within six months after the commission of
the offence.!
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[g.) Colony of Newfoundland.

If any person shall wilfully or carelessly set on fire, or canse to l)e set on fire, any
of the woods, forests, trees, or underbrush in this colony or its dependencies, such
woods, forests, trees or underbrush being public or i)rivate property, such person shall,

on being- convicted thereof in a summary manner before any justice, be subject to a
fine not exceeding Eighty Dollars, or be imprisoned in gaol lor a period not exceeding
six months; or such person may be indicted for such offence, and tried and sentenced
to the like punishment by and before any court of record in this colony. Nothing
herein contained shall deprive any person who may be injured by such firing and
burning of his property of his right of action at law for such damages as he may sustain
by reason thereof.

—

{Consolidated Statutes of Ncivfoundlaud, 1872, chap. 40, x>.
'228.)

{li.) British Columbia.

A'E ACT to prevent the careless nse of Fire in Woods and Forests.—Approved Marcli 2, 1874.

Her Majesty, by and with the advice and consent of the Legislative Assembly of the
Province of British Columbia, enacts as follows

:

1. Ifany person, dining the months of June, July, August, or September, shall ignite
in the open air in any forest or woods, being the x>ropertv of auy other person or the
property of the Crown, any indammable material, and shall leave the same before it

be thoroughly extinguished, and auy damage ishall result therefrom, he shall for every
such offence forfeit and pay a sum of money not exceeding one hundred dollars, to bo
recovered in a summary way before auy justice of the j)eace, and in defaidt of payment
thereof shall be imprisoned for auy period not exceeding three months.

2. Ifauy jierson shall ignite, or knowingly permit to be ignited, in the open air,

upon his own land, any indammable material, and shall, by reason of gross careless-

ness and negligence, permit any lire originating therefrom to escape on any adjoining
or adjacent public or X)rivate property, whereby damage shall be done or timber
destroyed, he shall for every such ohence, forfeit and pay a sum of money not exceed-
ing one hundred dollars, to be recovered before a Justice of the Peace in a summary
way, or in default of payment thereof shall be imjjrisoned for any period not exceed-
ing three months.

3. This act shall not be enforced in auy district unless a petition be presented to the
lieutenant governor in council signed by at least two-thirds of the settlers of such
district.

4. This act may bo cited for all purposes as the ''Bush Fire Act."

G.

—

YAEIOUS suggestions, based upon AMERICAN EXPERIENCE,
WITH REFERENCE TO FOREST FIRES.

(a.) Plan for holding Counties responsiblefor Fires, as in the case of Prop-
erty destroyed by a Mob.

A correspondent in Shenandoah County, Virginia, writes as follows

:

I believe that forest fires could be prevented by taxing each county say $1 per acre
for each acre burnt over each year—not taxing according to damage, as that would bo
underrated. Fix it at $1 per acre, and let the amount collected be i)aid to the State
debts. Make every county surveyor measure the tracts burnt. Make it the duty of
every gheritf, or deputy, or constable, to raise a force and immediately proceed to the
burning woods, and press men to go along, uuder penalty for refusal, and let the pay
be not over 40 or 50 cents for such work j>er 24 honrs. Tlie fanner who sets these iires

to secure a little pasturage, and thereby killing all the thrifty young timber, and much
of the old, would soon begin to think that this did not pay, and the i)oor man, who ia

often hired to fire the mountains, would have no interest in doing it. In fact, the
eherilf would often press him into service without much paj^. The county being taxed
to pay ^1 per acre, the sheriff would try to extinguish the fire and lei as little as pos-

aible hum, or otherwise he would never be re-elected. At present, when a fire breaks
out, many will not help to extinguish it, as they ivish the whole mountains to be burnt.

Sometimes—yes, often, the fires are rekindled, and many laugh at those trying to ex-

tinguish the dames. I think it is time that some ettective mode be adopted. Penalties
and imprisonments do not amount to much. First, you can hardly find out with certainty

who does it; next, if you do and would try and i)unish the olfender, the chanc^^s are

—

moreburnt next year. A taxation of ^1 per acre would hit some innocent persons, but tliis

is the only way of making every man interested in keeping down the fires, and the
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sherijQFs and constables would have a motive for preventing tlie fires from spreading.
Had this been a law, this county would be worth millions more than as things are afc

present. The whole of the mountains must amdivill be burnt everyfew years, and what
escapes at one time will be burnt the next.

Where injury is done to private property by a mob, the law has made
the county responsible to the owner for the damage done, upon the theory
that an officer has been appointed or elected in each county, with am-
ple powers to call for assistance to any extent that may be necessary to
maintain the laws, and that protection is due from the government to
all of its citizens. The plan above suggested has evidently been care-

fully studied by its author, and deserves thoughtful attention. It is

evident that if it was made every man's interest to be careful and vigilant
as to the starting of fires, on his own premises or elsewhere, and to be
l^rompt and active in suppressing them Avhen kindled, the damages re-

sulting from this cause would be narrowed down to cases resulting from
unavoidable accident and the rare instances of ignition from natural
causes.

(&.) Special Fire Commissioners in Towns.

As to the best mode of controlling the spread of forest fires, a corre-

spondent suggests the appointment of a si)ecial fire commissioner in each
township, under authority of law. The person holding this appointment
should xu'ovide himself with maps of his district, which could be done
by the aid of county maps, and from these, which should show the loca-

tion of all roads, and the extent of the woodlands and marshes, he might
make himself familiar with the general character of the country, and
with the roads and streams along which a defense might be made. As
soon as a fire was started beyond control, he should be at once notified

of the fact and of its location. Then, by observing the direction of the
wind, he might arrange his plans without loss of time. He should have
authority to call out and direct all the force available for the execution
of his measures.
The great advantage of this would be in the saving of time in plan-

ning when every moment is precious and when prompt action is of the
most urgent importance. Where the responsibility is vested in several

men holding official stations in charge of other duties, there is always
a difficulty in getting a meeting in time of greatest danger—generally
there would be a neglect of all i)revious thought or plans of action,

should a danger arise—sometimes a want of harmony of opinion as to

the measures best to be adopted, and often a disposition to throw the
responsibility upon other parties than themselves.

(c) Charges to the Grand Jury.

A correspondent of the department who holds a judicial office in

Virginia, in charging the grand juries of his district, is accustomed to

call special attention to sections 7 and 8, chap. Ill, of the Criminal Code,
entitled '' ofl'enses against i^roperty," which are as follows

:

§ 7. If any person unlawfully or maliciously set fire to any woods, fence, grass,

straw, or other thing capable oi' spreading fire on lands, he shall be fined not exceed-
ing |100, and shall be punished with stripes.

$ 8. If any person carelessly, negligently, or intentionally set any woods or marshes
on fire, or set fire to any stubble, brush, straw, or inflammable substances capable of
spreading fire on lands, whereby damage is done to the property of another, he shall,

besides being liable to damages to the party so injured, be deemed guilty of a misde-
meanor, and be fined not less than $)10 nor more than $100.

This reference to the law to a grand jury is a practice within the dis-

cretion of judicial officers in every State and Territory in the Union



FOREST^FIRES. 221

where there are laws upon the subject of forest fires, and it wouhl bo
an exceedingly useful measure if these laws were modified so as to

render the practice obligatory, at least iu regions most liable to these
calamities.

(d.) Protection hy means of Walls and earthen Barriers^ Ditches, and
plowed Belts.

As a means of deliberate precaution and where materials are at hand,
close stone walls aftbrd an effectual barrier against running fires, and
for this reason they might be i)referred as division lines between farms
and in other places where a permanent fence is required. If from
their size and form the stone of which such walls are made cannot be
laid sufficiently close to intercept a surface fire, the interstices may be
filled with clay or adhesive soil. To render them still more effectually

a barrier against running fires, no dry materials should be allowed
to accumulate along their line, nor should dead and dry trees be al-

lowed to overhang them.
A bank of earth and a ditch afford an easy line of defense, and if

the latter be filled with water it will scarcely need further attention iu

a still time.

In noticing the blackened surface that has been burned over from
sparks of locomotives or other cause, it is sometimes seen to be bounded
by a single line of wagon track for a considerable distance. This sug-

gests the advantage of plowed furrows as a safeguard against running
fires, and this precaution is very genei^lly observed upon new prairie

farms in plowing several furrows around stacks and buildings. It may
be made very much more effectual by plowing two sets of furrows sev-

eral yards or rods a])art, and carefully burning off the grass between
them, selecting for this 0})eration a time when there is no wind, and
when the fire may be easilj^ kept under control. This will generally
be a few days after the first autumnal frosts.

(e.) Bxtingiiishment of Mountain Fires.

As a general thing, mountain fires could be arrested before doing so

much damage if all parties owning mountain lands would act promptly.
As long as a fire is half a mile from a farmer's field he will rest quietly

at home ; and when it approaches too closely, he may, perhaps, go with
a few hands and help to run it around upon the tract of another. It is

suggested that a law should be enacted making all persons liable to a
heavy fine who, being owners of mountain lands, should refuse to

turn out and help extinguish it, although three or four miles away, with
all the force he could gather. This might not be applicable every-
where, but we feel confident that it would stop all mountain fires, such
as occur in thinly-settled districts. The great trouble is that those
owning these lands, when they see a fire started at some distance from
their lands, exi)ect that some one else whose lands are nearer will go to

extinguish it. Thus the fire is let alone, excei)t by those whose property
is iu immediate danger, and their efforts are too often not equal to the
task. The owners of large tracts are more inclined to act in these
emergencies, and more frequently are willing to oppose the spread of
fires on the lands of others. There can probablj^ be no measure ad-
equate for this end short of a law compelling all men to protect lands
from fires where their efforts can do any good, with heavy penalties
for the setting of mountain fires.
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In a hilly region the spreading fires advance more slowly where there
is no wind, in going down a hill than in ascending. This suggests the
advantage of back-firing in the bottom of a valley, where there is often
a stream to assist in checking it on one side and the counter-fire may
be beyond the need of more attention before the main fire has come to

meet it.

(/.) Banger from the drifting of Light Burning Materials,

Prairie fires will sometimes be carried many yards across belts of
plowed ground or surfaces already burned over by the ^' tumble-weed'^
and the inflamable materials that it accumulates in rolling along.
This plant is the Amaranthus albus, or " pigweed" of the gardens of the
Northern and Eastern States, which grows luxuriantly upon the prairies,

and when killed by frost, the lower branches contract upwards, some-
what like a ball. The i>lant is easily broken off or pulled up, and when
thus detached it will roll great distances before a strong wind. The
danger from this cause may be diminished by ditches and wire fences,

but as these may become filled or encumbered, light and combustible
materials should not be allowed to accumulate upon them. Hedges thus
encumbered, are particularly liable to injury from fires, and we are not
secure fi-om danger from this cause until these loose materals are cleared
out and burned.
The rapidity with which a prairie fire will spread depends upon the

condition as to dryness and the force of the wind. In a calm they ad-
vance slowly in all directions, and men and animals may easily keep out
of their way; but before a strong gale, such as sometimes prevails, and
which may be increased by the fire itself,, their progress is very rapid
with the wind, and very slow against it.

(g.) Fires set by Parties engaged in Briving Lumber uj^on Elvers.

So far as forest fires are caused by the carelessness of men employed
in driving logs on a river, it has been suggested that the foremen of
parties should be held responsible for the good conduct and careful

habits of the men under their charge so far as relates to the fires they
may have occasion to kindle for cooking or other purposes. If impressed
with the assurance that his own employment was dependent upon his

fidelity in this respect, and that when discharged for negligence it

would be difficult to engage elsewhere in the region where the cause of

his discharge was known, it might lead to a vigilance that would tend
to secure a good result. The same idea of personal responsibility and
risk of losing employment might be extended to each member of the
party, and proprietors might well afford to offer in advance a premium
or a small increase of wages, to be paid at the end of the season, to the
foremen and the men who had gone through with their work without
giving occasion for complaint as to the care of fires. As a further
motive for vigilance, the terms of engagement might contain a clause

providing that a deduction should be made from the wages agreed upon
in case of damages arising through carelessness in respect to fires, and
the subject should be specially mentioned and its importance insisted upon
at the time wben the engagement is made.

It would also be well ibr operators in lumbering to cause notices to

be posted in their camps, giving rules for the clearing away of inflam-

mable rubbish before a fire is kindled in the woods, and for extinguish-

ing it when it is left. Such "notices are provided in Canada for posting
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np in the lumbermen's shanties, lumber-offices, and other conspicuous
places.

We have heard a measure suggested as likely to enforce caution in

the care of fires among- those engaged in driving logs in streams by
^taxing the logs of the drive to i)ay any damages that might result from
fires kindled by the parties engaged in the operation. The sense of re-

sponsibility which this would impress was thought to be likely to secure
proper vigilance as well among the owners of the timber as among those
whom they employ. In cases where all the driving is managed under
one direction it might be comparatively easy to establish rules and
insist upon their observance, but where there are many separate parties
concerned in tbe business the proofs in case of accident from fires might
often be difilicult to establish.

(h,) The agency of Trees in preventing the Spread of Fires in Cities,

The agency of shade trees in cities in preventing the easy and rapid
spreading of disastrous conflagrations is worthy of notice. They serve
to prevent the scattering of burning debris through the air, and they
moderate the intensity of the heat, at least for a time, and until the foli-

age and green twigs have been dried.

Other Flans and Siiggestions.

A correspondent in Maryland suggests the following management of

a forest fire

:

When a fire starts in a tract of woodland, have men to follow on each side of the
fire-track, and rake or whip in the tire, to keep it from spreading. Don't fire against
it, as that spreads it, and makes more fire. You cannot head a fire when driven by a
liigh wind, but you can follow on each side of the track, and whip it out after the head
tnas passed and finally thus run it to a i)oint by stationing a picket-line along the
Bides to keeji it from spreading laterally.

" Firing against the fire " is a mode of defense very generally practiced, and it is

best done along lines of roads, or ravines. It requires the greatest caution not to

start, by so doing, other fires that may prove exGH more destructive than the one that
is being opposed. The leaves and rubbish should, if possible, he carefully raked away
froni the line proposed for defense, and a sulficient force should beat hand to keep the
fire under control. Of course, this measure can be made available only in a still time
or when the wind favors by carrying the llames towards the princijial fire. In theory,

a large fire in a still time causes an inward current of air from every side to supply
the place of the air that is rarified and raised by the heat. This is doubtless at times
noticeable in these great forest fires, and should be made available whenever it is

possible. Fires are most successfully fought at night, partly because, the air being
then more cool and damp, they do not in a still time burn so fiercely, and partly be-

cause they can be seen on the ground and among the leaves and moss to better advan-
tage. The fires set by hunters may be spread from carelessly-left camp-fires, or they
may he kindled to smoke out their game from its retreat in caves and hollows or for

the purpose of securing a convenient view to a distance by destruction of the under-
ihrush, or to fit the ground for a better growth of herbage, thus afibrding attractive
[pasturage for the herbivorous kinds.

There ai)pears to be no mode of overcoming these vicious habits but a proper public
I opinion, and it is suggested as a matter of serious consideration that some instruction
be taught in our normal schools, and from those going out from these as teachers in

Ithe public schools of the country, in reference to the great importance of the careful

JTise of fire, and the great responsibility that may result from carelessness or accident
Itherein.

This mode of inculcating idea sof the duty of the citizen to society is well understood
Band often practiced in Europe, and in this wo may do well to follow their example.
lit is only a few years since the minister of i)ublic instruction in France issued a series

|of circulars tending to suppress the practice of wantonly destroying the birds, because
L-eat injuries were resulting to agriculture from the multiplication of noxious insects

fhat had followed from this destruction to excess. "We have in mind at least one in-

stance in which the responsibility with regard to fires has thus been made a subject
3f instruction in .the schoolS; under the orders of a high ofiicial, and with excellent

results.
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In summarizing the returns from the Southern States the heedless use
of fires by negroes is in some instances mentioned, in which the bkime
is generally attributed to their carelessness and ignorance rather than
design.

A correspondent in Virginia, in alluding to this subject, says

:

No article should be written on the subject of tires in the South without ackuowl-
edginj; the services of the colored people. They do not wait to be invited ; but wher-
ever there is a fire there they are, doing heroic service without expectation of reward,
and so far as my observation goes they can accomplish more of this kind of work than
the whites.

7. Fires in former times.

{a.) PreMstoric Fires : Indian Customs.

Forest fires within the present area of the United States are by no
means limited to the period of European colonization, for we find, besides
Indian traditions, abundant evidences of exceedingly widespread and
destructive fires of very ancient date. It may be generally stated that
wherever there is a uniform or nearly uniform growth of timber of any
species or of any size the trees that com]>ose it have sprung up upon
a burned district. On the other hand, a great diversity of si)ecies usu-
ally indicates a certain degree of antiquity, for within certain limitations

of temx^erature, humidity, and character of the soil each species appears
to be seeking to perpetuate itself wherever the opportunity offers.

It can no longer be doubted but that our ^'oak openings" and '^bar-

rens" of the Western States, and in many instances the prairies, are
the result of forest fires, which we may fairly presume have been annu-
ally set ever since the aboriginal races in possession at the time of
European settlement have dwelt in the country, and perhaps for a much
longer period. In fact, a i)ortion of the treeless soil in Wisconsin, Mich-
igan, and elsewhere was found filled here and there with roots that
scarcely showed their presence above the surfiice, but which o[)posed a
serious difficulty to the first cultivation. These " grub-lands," if let

alone, would in a very few years make their appearance as young wood-
lands without any new seeding, and wholly without any need of a the-

ory of spontaneous generation other than by the simplest law of budding
rom living roots and natural growth. The mesquite and other trees

of the West and Southwest afford evidence by the size and abundance
of their roots that their vegetation above ground has been time and
again repressed, and for a very long period, by fires, while the gain in

growth ill the roots has been constantly maintained under great diffi-

culties, but with marked result, under the protection of the covering
soil.

(b.) Custom of Burning as practiced hy the Neic England Indians,

The Indians of New England appear to have been accustomed to the
setting of fires, as appears in the following entry in the colonial records
in 1077:

Whereas this court is informed that great damage hath hapned to severall per-
sons in the outskirt plantations by Indians kindling fires in the woods in tbe latter

part of the yeare, whereby great quantiyes of hay stackt vp in the meadowes have been
consumed, for prevention whereof for time to come, and as an addition to the law,
title Firing and Burning, page 51, in the last booke of lawes, wherein the time of kind-*
ling fires in woods & grounds lying in comon, &c., is limited, this Court doth order
and declare, that all Indians are inchided in the sajd lawe, as well as the English ; and
it is further ordered by this court, that all those persons that, by this court of the
Council, are impowered to inspect and governe the Indians called Friend Indians, doe
forthwith publish and declare this order that to them, that they may vnderstand that
not observing sajd law are liable to the penalty auLext.^

Uiecords of Massachusetts, 1674-1686, p. 230.
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(c.) Eeproductio7i of Woodlands after Fires: Views of Professor Daicson.

Professor John W. Dawson, in describing the effect of forest fires

and the processes of reproduction as observed in Nova Scotia, and which
are quite applicable to our forests throughout the Eastern and Northern
States says :^

It frequently happens that the woods contain large quantities of dry branches and
tops of trees left by cutters of timber and fire-wood, who rarely consider any part of
the tree except the trunk worthy of their attention. Even without this preparation,
liowever, the woods may, in dry weather, be easily inflamed, for although the trunks
and foliage of growing trees are not very combustible, the mossy vegetable soil, much
resembling peat, burns easily and rapidly. Upon this mossy soil depends in a great
measure the propagation of fires, the only exception being when the burning groves
of the resinous coniferous trees is assisted by winds, causing the flame to stream
through their tops more rapidly than it can pass along the ground. In such cases some
of the grandest appearances ever shown by forest fires occur. The fire, spreading for a
time along the ground, suddenly rushes up the tall resinous trees with a loud, crash-

ing report, and streams far above their summits in columns and streamers of lurid flame.

It frequently happens, however, that in wet or swampy ground, where the fire cannot
spread around their roots, even the resinous trees refuse to burn, and thus swampy
tracts are comparatively secure from fire. In addition to the causes of the progress
of fires above referred to, it is probable that at a certain stage of the gro^vth of forests,

when the trees have attained to great ages and are beginning to decay, they are more
readily destroyed by accidental conflagrations. In this condition the trees are often
much moss-grown, and have much dead and dry wood, and it is possible that we should
regard fires arising from natural or accidental causes as the ordinary and natural
agents for the removal of such worn-out forests.

Where circumstances are favorable to their progress, forest fires may extend over
great areas. The great fire which occurred in 1825, in the neighborhood of the Mira-
michi River, in New Brunswick, devastated a region 100 miles in length and 50 miles
in breadth. One hundred and sixty persons and more than 800 cattle, besides in-

numerable wild animals, are said to have perished in this conflagration. In this

case a remarkably dry summer, a light soil easily affected by droughts, and a forest

comjiosed of full-grown pine trees concurred with other causes in producing a con-
flagration of unusual extent.

When the fire has passed through a portion of forest, if this consists principally of
hard-wood trees, they are usually merely scorched, to such a degree however, as in most
cases to cause their death ; some trees, such as the birches, probable from the more in-

flammable nature of their outer bark, being more easily killed than others. Where the
woods consist of soft-wood or coniferous trees, the fire often leaves nothing but bare
trunks and branches, or at most a little foliage, scorched to a rusty brown color. In
either case a vast quantity of wood remains unconsumed, and soon becomes suffi-

ciently dry to furnish food for a new conflagration, so that the same portion of the
forest is liable to be repeatedly burned, until it becomes a bare and desolate ''barren,"

with only a few and charred and wasted trunks towering above the blackened sur-

face. This has been the fate of large districts in Nova Scotia and the neighboring
colonies, and as these burned tracts could not be immediately occupied for agricul-
tural purposes, and are diminished in value by the loss of their timber, they have been
left to the unaided efforts of nature to restore their original verdure. Before proceed-
ing to consider more particularly the mode in which this restoration is effected, and
the appearances by which it is accompanied, I may quote from an article in a colonial
periodical the views of Mr. Titus Smith, secretary of the board of agriculture of Nova
Scotia, on this subject. These views, as the results of long and careful observation, are
entitled to much respect:

"If an acre or two be cut down in the midst of a forest, and then neglected, it will

soon be occupied by a growth similar to that which was cut down ; but when all the
timber, on tracts of great size, is killed by fires, except certain parts of swamps, a very
different growth springs up ; at first a great number of herbs and shrubs, which did
not grow on the land when covered by living wood. The turfy coast, filled with the
decaying fibers of the roots of the trees and plants of the forest, now all killed by the
fire, becomes a kind of hot-bed, and seeds which have lain dormant for centuries spring
up and flourish in the mellow soil. On the most barren portions the blueberry ap-
pears almost everywhere

;
great fields of red raspberries and fire-weed or French wil-

low spring up along the edges of the beech and hemlock land, and abundance of red-

'lu an article entitled ^'Reproduction of forests in British North Jrnerica," in Jame-
son's ''Edinburgh New Philosophical Journal," 1847, vol. xlii, p. 259. Mr. D. is now
principal of McGill College, Montreal.

H. Mis. 38 15
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berried elder and wild red cherry appear soon after ; but in a few years the raspber-
ries and most of the herbage disappear, and are followed by a growth of firs, white
and yellow birch, and poplar. When a succession of fires has occurred, small shrubs
occupy the barren, the kalmia or sheep poison being the most abundant, and in the
course of ten or twelve years form so much turf that a thicket of small elder^ begin
to grow, under the shelter of which fir, spruce, hackmatack (larch), and white birch
spring up. When the ground is thoroughly shaded by a thicket 20 feet high, the
species which originally occupied the ground begins to prevail and suffocate the wood
which sheltered it, and within sixty years the land will be generally covered with a
young growth of the same kind that it produced of old."
Assuming the above statements to be a correct summary of the principal modes in

which forests are reproduced, we may proceed to consider them more in detail.

1st. Where the wood is merely cut down and not burned, the same description of
wood is immediately reproduced, and this may be easily accounted for. The soil

contains an abundance of the seeds of these trees ; there are even numerous young
plants ready to take the place of those which have been destroyed, and if the trees
have been cut in winter their stumps produce young shoots. Even in cases of this
kind, however, a number of shrubs and herbaceous plants, not formerly growing in
the place, spring up ; the cause of this maybe more properly noticed when describing
cases of another kind. This simplest mode of the destruction of the forest may assame
another aspect. If the original wood have been of kinds requiring a fertile soil, such
as maple or beech, and if the wood be removed, for example, for fire-wood, it may
happen that the quantity of inorganic matter thus removed from the soil may inca-
pacitate it, at least for a long time, from producing the same description of timber. In
this case some species requiring a.less fertile soil may occupy the ground. For this

reason forests of beech growing on light soils, when removed for fire-wood, are some-
times succeeded by spruce and fir. I have observed instances of this kind both in

Nova Scotia and Prince Edward Island.

2d. When the trees are burned without the destruction of the whole of the vegetable
soil the woods are reproduced by a more complicated process, which may occupy a
number of years. In its first stage the burned ground bears a luxuriant crop of herbs
and shrubs, which, if it be fertile and not ofvery great extent, may nearly cover its sur-

face in the summer succeeding the fire. This first growth may comprise a consider-

able variety of species, which we may divide into three groups. The first of these con-
sists of herbaceous plants, which have their roots so deeply buried in the soil as to
escape the effects of the fire. Of this is a small species of Trillium, whose tubes are
deeply imbedded in the black mold of the woods, and whose flowers may sometimes
be seen thickly sprinkled over the black surface of woodlands very recently burned

;

some species of ferns, also, in this way, occasionally survive forest fires. A second
group is composed of plants whose seeds are readily transported by the wind. Of this

kind is the species of Epilobium, known in Nova Scotia as the fire-weed, or French wil-
low {E, angustifoUum), whose feathered seeds are admirably adapted for flying to great
distances, and which often covers large tracts of burned ground so completely that its

purple flowers communicate their own color to the whole surface when viewed from
a distance. This plant appears to prefer the less fertile soils, and the name of fire-

weed has been given to it in consequence of its occupying these when their wood has
been destroyed by fire. Various species of Senecio, Soldago, and Aster, and other com-
posite plants, and Ferns, Lycopodia, and Mosses are also among the first occupants of
burned ground, and their presence may be explained in the same way as that of the
Epilobium ; their seeds and spores being easily scattered over the surface of the barren
by wind. 3 A third group of species found abundantly on burned ground, consists of
plants bearing edible fruits. The seeds of these are scattered over the barren by the
birds which feed on the fruits, and, finding a rich and congenial soil, soon bear abun-
dantly and attract more birds, bringing with them the seeds of other species. In this

way it sometimes happens that a patch of burned ground, only a few acres in extent,

may in a few years contain specimens of nearly all the fruit-bearing shrubs and herbs
indigenous to the country. Among the most common plants which overspread the
ground in this manner are the raspberry, which, in good soil, is one of the first to

iThis is not in accordance with our own observations, except in very damp places
and along the margins of muddy streams, where alone the elder generally thrives.—H.
^The Canada thistle ( Cricusarvense) is, in some sections of the North, an extremely com-

mon weed upon half-burned and neglected fallows, its seed being carried great dis-

tances by the winds and taking root wherever they find convenient opportunity. A
rank growth of this troublesome plant is generally regarded as an evidence of a rich

soil, and it does not prove under proper cultivation so much of a nu'.sance as was for-

merly sux)posed. It will not long survive mowing when the stalk b are hollow, nor
will it remain long in grass meadows, although it may reappear when they are again
plowed.—H.
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make its appearance ; two species of vaccinium called iu Nova Scotia blueberries; the
tea-berry, or wintergrcen (Gaultneria 2)rocumhens) the inoeonherry (Camus canadensis),

and the wild strawberry. ^ It is not denied that some plants may be found in recently
districts whose presence may not be explicable in the above modes, but no person ac-

quainted with the facts can deny that all the plants which appear in any considerable
quantity within a few years after the occurrence of a fire may readily be included in

the groups which have' been mentioned. By the simple means which have been de-

scribed, a clothing of vegetation is speedily furnished to the burned district; the un-
sightliness of its appearance is thus removed, abundant supplies of food are furnished
to a great variety of animals, and the fertility of the soil is preserved until a new for-

est has time to overspread it.

With the smaller plants which first cover a burned district, great numbers of seed-

ling trees spring up, and these, though for a few years not very conspicuous, eventu-
ally overtop and if numerous sufibcate the humbler vegetation. Many of these young
trees are of the species which composed the original w^ood, but the majority are usu-
ally different from the former occupants of the soil. The original forest may have con-
sisted of white or red pine; black, white, or hemlock spruce; maple, beech, black or
yellow birch, or of other trees of large dimensions and capable of attaining to a great
age. The ''second growth" which succeeds these usually consists of poplar, white or

X^oplar birch, wild cherry, balsam fir, scrub pine, alder, and other trees of small stat-

ure and usually of rapid growth, which in good soils prepare the way for the larger

forest trees and occupy permanently only the less fertile soils. A few examples will

show the contrast which thus appears between the primeval forest and that which suc-

ceeds it after a fire. Near the town of Pictou, Avoods, chiefly of maple and beech, in

New Annan, which thirty years ago were under cultivation, are now thickly covered
with poplars 30 feet in height. In Prince Edward Island fine hardwood forests have
been succeeded by fir and spruce. The pine woods of Miramichi, destroyed by the
great fire above referred to, have been followed by a second growth principally com-
posed of white birch, larch, poplar, and wild cherry. When I visited this place a few
years since the second growth had attained to nearly half the height of the dead
trunks of the ancient pines, which were still standing in great numbers.^
As already stated, the second growth almost always includes many trees similar to

those that preceded it, and when the smaller trees have attained their full height,
these and other trees capable of attaining a greater magnitude overtop them and finally

cause their death. The forest has then attained its last stage—that of perfect renova-
tion. The cause of the last part of the process evidently is, that in an old forest, trees
of the largest size and longest life have a tendency to i^revail to the exclusion of
others. For reasons which will be afterwards stated this last stage is rarely attained
by the burned forests in countries beginning to be occupied by civilized man.
In accounting for thepresence ofthe seeds necessary for the production of the second

growth we way refer to the same causes which supply the seeds of the smaller plants
appearing imrnediately after the fire. The seeds of many forest trees, especially the
poplar, the birch, and the firs and spruces, are furnished with ample means for their
conveyance through the air. The cottony pappus of the poplar seems especially to
adapt it for this purpose. The seed of the wild cherry, another species of frequent
occurrence in woods of second growth, is dispersed by birds which are fond of the
fruit ; the same remark applies to some other fruit-bearing species of less frequent oc-
currence. When the seeds that are dispersed in these ways fall in the growing woods
they cannot vegetate, but when they are deposited on the comparatively bare surface
of a barren they readily grow^ ; and if the soil is suited to them the young plants
increase in size with great rapidity.

It is possible, however, that the seeds of the trees ofthe second growth may be orig-
inally in the soil. It has been already stated that deeply-buried tubers sometimes
escape the effects of fire, and in the»8ame manner seeds imbedded in the vegetable
mold, or buried in cradle-hills,"^ may retain their vitality, and, being supplied by the

HJpon light sandy soils, where pine has been cleared or burned oti', we would place
first on the list (as observed in Northern New York) the high blackberry (Buhus villosa),

which form immense fields within two or three years after a lire, and attract great
numbers of berry-pickers in the season, which with this fruit lasts much longer than
with the common red raspberry. (R. strUjosa).—H.

^In his Acadian Geologu, in Avhich this article with some changes is introduced, the
author here adds the following

:

" In 1866 1 found that the burnt woods were replaced by a dense and luxuriant forest
principally of white birch and larch, or hackmatack, and I was informed that some of
these trees were already suificiently large to be used in ship-building. This is an iu-

istructive illustration of the fact, that after a great forest fire an extensive region may
in less than half a century be reclothed with different species from those by' which it

was originally covered."
^Inequalities of surface caused by upturned roots or the decay of fallen trunks of

trees.—H.
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ashes which cover the ground with alkaline solutions well 6tted to promote their veg-
etation, may spring up before a supply of rjced could be furnished from any extraneous
source. It is even probable that many of the old forests may have already passed
through a rotation similar to that above detailed, and that the seeds deposited by
former preparatory growths may retain their vitality and be called into life by the
favorable conditions existing after a fire.

If, as already suggested, forest fires in the uncultivated state of the country be a
provision for removing old and decaying forests, then such changes as those above de-
tailed must have an important use in the economy of nature, since by their means
different portions of the country would succeed each other in assuming the state of
"barrens," producing abundance of herbs and wild fruits suitable for the sustenance
of animals which could not subsist in the old forests; and these, gradually becoming-
wooded, would keep uj) a succession of young and vigorous forests.

3d. The process of restoration may be interrupted by successive fires. These are
most likely to occur soon after the first burning, but may happen at any subsequent
stage. The resources of nature are not, however, easily exhausted. When fires pass
through young woods, some trees always escape ; and so long as any vegetable soil

remains, young plants continue to spring up, though not so plentifully as at first.

Repeated fires, however, greatly impoverish the soil, since the most valuable part of
the ashes is readily removed by rains, and the vegetable mold is entirely consumed.
In tills case, if the ground is not of great natural fertility, it becomes incapable of
supporting a vigorous crop of young trees. It is then permanently occupied by shrubs
and herbaceous plants ; at least these remain in exclusive possession of the soil for a
long period. In this state the burned ground is usually considered a permanent bar-
ren ; a name which does not, however, well express its character, for although it may
appear bleak and desolate when viewed from a distance, it is a perfect garden of flower-
ing and fruit-bearipg plants, and of beautiful mosses and lichens. There are few per-
sons born in the American colonies who cannot recall the memory of happy youthful
days spent in gathering flowers and berries in the burnt barrens. Most of the plants
already referred to as appearing soon after fires continue to grow in these more per-
manent barrens. In addition to these, however, a great variety of other plants grad-
ually appears, especially the Ealmia angustifolia, or sheep laurel, which often becomes
the predominent plant over large tracts. Cattle straying into the barrens deposit the
seeds of cultivated plants, as the grasses and clovers, as well as of many exotic weeds,
which often grow as luxuriantly as any of the native plants.

Lastly. When the ground is permanently occupied for agricultural purposes, the
reproduction of the forest is of course entrirely prevented. In this case the greater
number of the smaller plants found in the barrens disappear. Some species of the
Solidago and Aster, and the Canada Thistle, as well as a few smaller plants, remain
in the fields and sometime sbecome troublesome weeds. The most injurious weeds
found in the cultivated ground are not, however, native plants, but foreign species,

which have been introduced with the cultivated grains and grasses; the ox-eyed
daisy, or white weed, and the crows-foot, or butter-cuj), are two of the most abundan t

of these.

8. The geeat historical forest fires of INorth America.

We have seen from the foregoing- accounts that in very dry seasons,
and under exceptional circumstances, lires will si)read with a rapidity
and advance with an energy that render all human agencies vain, and
overwhelm everything before them in one firey wave of desolation.
The possibility of occurrence of these calamities must be borne in

mind, and although no suggestions can be offered for arresting them
they should at least lead to greater vigilance in the use of fires during
the seasons of extreme heat and drought, when they are most liable to
happen, as by this means alone there is a possibility of preventing
them.

{a.) The Great MiramicU Fire o/1825.

A fire which spread over a considerable part of Kew Brunswick and i

a part of Maine in the early part of October, 1825, may doubtless be re-

corded as the most disastrous casualty of the kind that had until then
been known in American history.
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(1.) Description by Dr. Gesner.

Dr. Gesner, who was tlioroiiglily acquainted witli New Brunswick,
of wliicli be bad made a geograpbical survey, tbus describes this con-

flagration :
^

The summer of 1825, in North America, had been uniLsnally hot and dry, and fires,

had raged with more than ordinary violence in Lower Canada, the State of Maine, and
Nova Scotia. In the northern part of New Brnnswick, also,.there had been but little

rain, and almost every vegetable substance lacked its usual degree of moisture. Fires

were raging in the woods at Oromocto, near Fredericton, and at other places; but from
them little danger was apprehended. On the 6th of October the heat had greatly in-

creased, and the atmosphere was clouded by smoke which rose in dense columns from
different parts of the horizon. On the 7th the heat was still unabated, the heavens
had a purple tint, and clouds of black smoke hovered over the devoted district.

There were during the day a perfect calm and a peculiar sultriness, which is said to

have thrown the inhabitants into a state of great lassitude. The cattle of the past-

ures became terrified and collected in groups, and the wild animals of the forest

rushed out and sought refuge among the tamer breeds. These fearful signs gave little

alarm to the X)eople, who, although warned by a few individuals, confided in their
distance from the forest and the tranquil state of the atmosphere. Little preparation
was therefore made for the approaching calamity. At 7 o'clock p. m. a brisk gale
sprang up, and the greatest darkness prevailed, except over the line of the fire, the
light of which could be seen at times flashing among the clouds of smoke. At 8 the
wind increased to a swift hurricane from the west, and soon afterwards a loud and
most appalling roar was heard, with explosions and a crackling like that of a dis-

charge of musketry. The air was filled with pieces of burning wood and cinders,

which were driven along by the gale, igniting everything upon which they fell. The
roaring grew louder, and sheets of flame seemed to pierce the sky. It was then the
agonies of the distracted inhabitants aprpeared, and horrors of the most awful descrip-

tion were seen in every direction—the screams of the burnt, burning and wounded

;

men and women carrying their children, the sick, aged, and infirm—through clouds of
smoke and showers of fires that threatened instant destruction. Many believed that the
day of final judgment had arrived, and gave themselves over to despair. The piercing
cry of ''To the river!" was not unheeded. Some plunged into the water, others col-

lected in boats and scows or rafts, or floated on logs, for protection. Domestic and
even wild animals, uttering mournful cries, mingled with the people, the former drag-
ging their half-burnt bodies through the cinders of their burning stalls. The whole
surface of the earth was on fire, and everything of a combustible nature united in send-
ing up the last broad flame that laid the country, with its towns, villages, and settle-

ments, in heai)8 of smoldering ashes. In the space of a single hour Newcastle, Doug-
lastown, and the villages along the northern side of the river were consumed. Of five

hiTudred buildings only twenty-five remained. The barracks, court-house, Presbyte-
rian church, hospital, and upwards of two hundred and forty houses and stores were
destroyed at the former place. Three ships with their cargoes were burnt in the har-
bor, and two more upon the stocks. But the great fire had not been confined to this
district. It had swept over the whole country from Bartibog to the Nashwaak, a dis-

tance of more than 100 miles. It had rushed across the mountains of the Upper To-
bique, upwrads of 100 miles distant, in another direction, and wrapped in flames an
area of more than 6,000 square miles, and it is still i^ainful to reflect upon the horrors
experienced by many new settlers and lumbermen, who with their families perished
in the burning wilderness, and whose remains were afterwards found in those atti-

tudes of filial and paternal affection that are so fully exhibited in the hour of afflic-

tion and danger. A number of lumbermen preserved their lives by wallowing in the
brooks until the fire had subsided, and a few families were preserved by similar ex-
pedients. So intense was the heat at places where the forest hung over the streams
that thousands of salmon and other kinds of fish were killed and cast upon the shores.
Great numbers of wild animals were also destroyed; and it is stated by an eye-witness
that birds were drawn into the flames by some singular fascination.
A more melancholy scene can scarcely be imagined than this part of New Bruns-

wick presented on the following day. The whole forest was a blackened mass of leaf-

less and still-burning timber. Every vegetable, including the crops of the husband-
man, was burnt up, and the entire surface of the land was shrouded in a black man-
tle. Along the northern borders of the Miramichi, groups of half-naked and houseless
inhabitants were to be seen bewailing the loss of husbands, wives, children, and friends.

With them were the burned and wounded, receiving the kind aid of those who had
escaped unscorched. The sufferings of these people were indeed of the most painful
character; but they were promptly relieved by the inhabitants of the opposite side of
the river and the province generally, whose charitable associations and benevolent

Wew BrunsicicJc : With Notes for Emigrants * * * By Abraham Gesner. London,
1847, p. 190.
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ladies supplied money, clothes, and provisions ; and, by generous contributions, the
losses sustained under a painful dispensation of Divine Providence were greatly re-

duced.
The amount of loss incurred by the great fire, according to an account laid before

Sir Howard Douglas, then lieutenant-governor of the province, and made up atMira-
michi, was £227,713 l^s.Qd. That sum only included personal property, goods, build-
ings, crops, 4fec., destroyed. £39,259 7s. lOd. was nobly contributed in New Bruns-
wick, Nova Scotia, Canada, the United States, and Great Britain and applied to the
immediate relief of the sufferers; but the calamity had extended almost beyond the
bounds of calcuhition, and the province sustained an irreparable loss in her forests

of timber, which has been estimated at £500,000. » * * The number of persons
burnt and drowned at Miramichi was 160 ; buildings destroyed, 595; cattle destroyed,
875.

(2.) Description by Mr. McGregor.

In McGregor's British America this fire is described as follows

:

In October, 1825, about 140 miles in extent, and a vast breadth of the country on the
north and from 60 to 70 miles on the south side of the Miramichi River, became a
scene of perhai)s the most dreadful conflagration that has occurred in the history of
the world.
In Europe a conception can scarcely be formed of the fury and rapidity with which

fires rage through the forests of America duriug a dry, hot season, at which period
the broken underwood, decayed vegetable substances, fallen branches, bark, and
withered trees are as inflammable as the absence of moisture can make them. To
such irresistible food for combustion we must add the auxiliary offered by the bound-
less fir forests, every tree of which in its trunk, bark, branches, and leaves contains
vast quantities of inflammable resin.

When one of these fires is once in motion, or at least when the flames extend over
a few miles of the forest, the surrounding air becomes highly rarefied and the wind
consequently increases till it blows a perfect hurricane. It appears that the woods
had been, on both sides of the northwest, partially on fire for some days, but not to an
alarming extent until the 7th October, when it came on to blow furiously from the
westward, and the inhabitants along the river were suddenly surprised by an extra-

ordinary roaring in the woods, resembling the crashing and detonation of loud and
incessant thunder, while at the same instant the atmosphere became thickly darkened
with the smoke.
They had scarcely time to ascertain the cause of this awful phenomenon before

all the surrounding woods appeared in one vast blaze, the flames ascending from one
to two hundred feet above the tops of the loftiest trees; and the fire rolling forward
with inconceivable celerity presented the terribly sublime appearance of an impet-
uous foaming ocean. In less than an hour Douglastown and Newcastle were in a
blaze ; many of the wretched inhabitants perished in the flames. More than 100 miles
of the Miramichi were laid waste, independent of the northwest branch, the Baltibog
and the Nappen settlements. From one to two hundred persons perished within im-
mediate observation, while thrice that number were miserably burned or wounded,
and at least two thousand were left destitute of the means of subsistence and were
thrown for a time on the humanity of the province of New Brunswick. The number
of lives that were lost in the woods could not at the time be ascertained, but it was
thought few were left to tell the tale.

Newcastle presented a fearful scene of ruin and devastation ; only fourteen out ot

two hundred and fifty houses and stores remained standing.
The court-house, jail, church, and barracks, Messrs. Gilmour, Rankin & Co.'s, and

Messrs. Abrams & Co.'s establishment, with two ships on the stocks, were reduced
to ashes.
The loss of property is incalcuable, for the fire, borne upon the wings of a hurricane,

rushed upon the wretched inhabitants with such inconceivable rapidity that the pres-
ervation of their lives could be their only care.

Several ships were burned on shore, while others were saved from the flames by the
exertions of their owners after being actually on fire.

At Douglastown scarcely any kind of property escaped the ravages of the fire, which
swept off" the surface everything coming in contact with it, leaving but time for the
unfortunate inhabitants to fly to the shore ; and there, by means of boats, canoes,
rafts of timber, logs, or any article however ill calculated for the purpose, they en-
deavored to escape from the dreadful scene and reach the town of Chatham, numbers,
of men, women and children perishing in the attempt.

In some parts of the country all the cattle were either destroyed or suffered greatly,

for the very soil was parched and burnt up, while scarcely any article of provision
was rescued from the flames.
The hurricane raged with such dreadful violence that large bodies of timber on fire

as well as trees from the forest, and parts of the flaming houses and stores, were car-
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ried to the rivers with amazing velocity, to such an extent and affecting the water in

such a manner as to occasion large quantities of salmon and other fish to resort to
land, hundreds of which were scattered on the shores of the south and west branches.
Chatham was filled with three hundred miserable sufferers ; every hour brought to

it the wounded and burned in the most abject state of distress. Great fires raged
about the same time in the forests of the River Saint John, which destroyed much
property and timber, with the governor's house and about eighty private houses of
Fredericton. Fires raged also at the same time in the northern j)art of the province
as far as the Bay de Chaleur.

It is impossible to tell how many lives were lost, as how many of those who were in

the woods among the lumbering parties had no friends nor connections in the country
to remark on their non-appearance ? Five hundred have been computed as the least
number that actually ijerished in the flames.

The destruction of bears, foxes, tiger-cats, martins, hares, squirrels, and other wild
animals was very great. These, when surprised by such fires, are said to lose their
usual sense of preservation, and becoming, as it were, either giddy or fascinated, often
rush into the face of inevitable destruction ; even the birds, except those of very strong
wing, seldom escape. Some, particularly the partridge, become stupefied ; and the
density of the smoke, the rapid velocity of the flames, and the violence of the winds
effectually prevent the flight of others.^

It is stated in Murray''s Account of British North America (ii, 85) that the benevolent
contributions received after this calamity were so ample that the surplus was em-
ployed in founding a school in the chief seat of the calamity.

After the destruction of the pine forests by this lire, the second growth
that sprang up consisted chiefly of white birch, poplar, and wikl cherry.

In portions of Maine that were overrun by fire during the same year,

and at or about the same time, pine and spruce timber were succeeded
by white pine, with some white birch and popuLar. The pine in this

interval of fifty-five years has grown up into a dense forest, now^ of

much greater value than the original forest growth.'^

(h.) The Great PesliUgo Fire 0/IS8I.

At the same time that the great fire at Chicago was raging (October
8, 1871), a fire was spreading through portions of the forest region and
the lumbering settlements of Wisconsin and Michigan that far ex-

ceeded in extent of damage and loss of life any that had previously
been known in the northw^est. An account, written by 0. D. Robinson,
and i)ublished in the Legislative Manual of Wisconsin for 1872, gives
the following account of this great calamity

:

(1.) Account as published by 0. D. Robinson.

The great drought of the summer and fall of 1871 will long be remembered by the
peoi^le of Northern Wisconsin. With the exception of slight showers of only an hour
or two in duration, in the month of September, no rain fell between the 8th of July
and the 9th of October—some three months. The streams and swamps and wells dried
up. The fallen leaves and underbrush, which covered the ground in the forests, became
so dry as to be ignitible almost as powder, and the ground itself, especially in the cases
of alluvial or bottom lands, was so utterly parched as to permit of being burned to the
depth of a foot or more. To use a poetical expression, which became almost a reality,

"The sky was as brass, and the earth ashes."
For weeks preceeding the culmination of this state of things in the terrible confla-

gration of the 8th and 9th of October, fires were sweeping through the timbered country,
and in some instances the prairies and openings of all that part of Wisconsin lying
northward of Lake Horicon, or Winnebago marsh, Avhich was itself on fire. Farmers,
saw-mill owners, railroad men, indeed all interested in exposed property, were called

^See also StricldancVs Twenty-seven Years in Canada West, p. 18, ct. seq.

2 The fires in Maine in 1825 chiefly extended from near Moosehead Lake, eastward
to the Penobscot River, in the soutiiern part of Piscata<iuis County. It has been es-

timated that this burnt district was some 40 miles long by 6 wide on the average, em-
bracing, perhaps, 150,000 acres of forest. It is the opinion of a correspondent that the
birch and popular will eventually be crowded out by the pine and spruce, leaving the
forest with the same kinds of timber as before the fire.
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upon for constant and exhausting labor, day and night, in contending against the ad-
vancing fires.

The saw-mills in the pine regions of Brown, Shawano, Oconto, Manitowoc, Kewau-
nee, and Door Counties, are, many of them, located in the very midst of the pine forests,

and surrounded ^^ith a debris of slabs, edgings, shingle-refuse, &c., forming a ready
conductor for the undermining fires in the adjacent forests to the mills and houses
around them. The work of protecting these mills was long, harrassing, and exhaust-
ing, the ground being so dry that water could not be obtained from wells, and the
means of defense were mainly by circumvallating the property with ditches. These
were, in the main, effectual, so long as the fire preserved the ordinary character of
previous forest fires, not fanned with gales nor supplemented by a long-heated and
ignitible condition of the atmosphere, which, as we shall see, followed later on. In
this labor offighting fire, the mill-men, farmers, and others were engaged through Octo-
ber, the exhausting work going on with good cheer, in the constanthope that either the
welcome rain would come, or that finally the ground would be wholly burned over and
leave nothing further for the flames to feed upon. Here and there mills and houses
were burned ; fences, haystacks, and outlying property were swept off, but no great
disaster had yet occurred. Still no rain came, and for many days previous to the
great disaster a general gloom and fear seemed to have come upon the threatened re-

gion.
The long-continued labor of fighting the fire exhausted all energies and an over-

hanging smoke permeated the atmonphere sometimes so dense as to prevent seeing
objects a few rods distant, seriously affecting the eyes and lungs. This was not alone
the case in the forests, but in towns and in largely cleared settlements. In Green Bay,
Depere, Appleton, Oconto, Menomonee, Kewaunee, and other places, the smoke was
frequently so dense that buildings at the distance of a square were invisible. And on
the lake and bay the smoke assumed the dimensions of an immense fog, obscuring the
shores and rendering navigation difficult. The fires also made travel on the roads
difficult and often dangerous. Trees, fallen and burning, obstructed the highways, and
bridges in every direction were burned. It was a compensation in these cases, how-
ever, if it could be called one, that where bridges were gone the streams were dried
up, thus allowing them to be passed without much difficulty. The Chicago and North-
western Railway ran for 50 miles through this burning region—between Oshkosh and
Green Bay—and it was only by the services of a large force of men stationed along the
line that it was kept in passable condition.
The fires approached the track so closely in many places that trains had to run at

increased speed to prevent their taking "fire. And as an illustration of the narrow
escapes on that fatal Sunday of the 8th of October we may mention that Older's circus,

a long and heavy caravan, composed of upward of eighty horses and some twenty
wagons, passed safely during that day over the bridges between Green Bay and
Manitowoc, some of which were burning at the time, and nearly all of which were
destroyed before night. If any one of the bridges which spanned the deep and impas-
sable ravines on that road had been burned in advance of the progress of the caravan,
it would have been hemmed in and destroyed. Many devices were resorted to for the
protection of life. Excavations were made in the earth, with earth-covered roofs, in

which persons sought refuge. Many resorted to wells which, from the long drought,
had become dry. And much property which had been taken from houses and placed
in the open fields for safety was destroyed, while the houses themselves frequently
escaped. But time drew on, the ground was burned over, and the long-harassed
people began to take breath, believing that the worst was passed.

This was the condition of things up to Sunday, the 8th of October. The air was
dense with smoke and fitful blasts of hot air, so stifling that at times it was difficult

to breathe. All these northern towns had kept ready, as well as they could, for the
emergency. In Green Bay the fire-engines hadbeen kept at work wetting the build-

ings, and an extra police force was detailed to keep watch. The buildings were so

dry that a spark would set them on fire; flakes of ashes from the smoldering timbers
fell in the streets like a snow-storm ; and the citizens were anxious as if in the face of
some impending calamity. A hot southerly gale was blowing, and in the midst of it,

Dn Sunday afternoon, a house took fire in the central part of the city. The interior

was only slightly burned, however, and the fire was extinguished before it reached
the outer air. Had it obtained headway, the imagination fails to comprehend the
result.

The country on three sides of the city was on fire, and on the fourth, where laid the
only apparent outlet, were the waters of the bay, into which must have swarmed the
population to a death only preferable to that which followed at their backs. It was
the same gale which swept over Chicago. That city was then burning, though we did
not know it; and that day and night the deadly blast was sweeping through the
country northward^ filling the land with death and destruction, unknown, as well,

to us.
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THE OCONTO COUNTY FIRES.

But northward from Green Bay, in Oconto County, and for some distance into

Menomonee County, on the west shore of the hay, and throughout the whole length
and hreadth of the whole peninsula, which includes the whole of Door County, and
parts of Brown, Kewaunee, and Manitowoc Counties, the fires reached their greatest

devastation. The space to which we are limited in these pages will not permit of a
detailed history of the whole burning, and we shall only undertake a brief description
of those instances where the greatest damage and loss of life occurred. We will begin
with the west shore of the bay, in Oconto County.
What is known as the Sugar Bush settlement lies between Oconto and Peshtigo, ex-

tending six or eight miles from north to south, and two or three miles in width. It

was one of those cases of hard wood-timber land, which are frequently among the
pine forests, and are superior fanning lands. It was settled by a thrifty, industrious,
and prosperous community of farmers, who owned their land and prided themselves on
the beauty of their farms.
A few miles northeasterly was the village of Peshtigo. It was a village of about

1,200 inhabitants, mainly engaged in the lumbering operations of the Peshtigo Com-
pany, which had its headquarters there. The village stood on the banks of the Pesh-
tigo River, about eight miles from its mouth, and was for that region a place of some
age, saw-mills having been operated there for upwards of twenty-five years. Within
the past ten years, under the energetic management of the Peshtigo Company, with
William B. Ogden as one of the principal capitalists and managers, it had become one
of the first manufacturing places in Northern Wisconsin. Among its features was a
wooden-ware factory, recently completed at a cost of $125,000, which was in full oper-
ation, manufacturing pails, tubs, chums, and other wooden hollow-ware. It was the
most extensive one of the kind in the United States. There was also a saw-mill, a
sash and door factory, a grist-mill, a machine shop, boarding-houses, an extensive
store, upwards of one hundred, dwelling-houses, several hotels, two churches, two
school-houses, &c. A railway connected it with the "Lower Village," at the mouth
of the river, some eight miles distant. It was a hive of industry, and had not prob-
ably an unemployed person within its precincts. It is estimated that on the night of
the fire it had a population of 1,500 or 1,600 souls within its borders, as some 300 labor-

ers were at work in the immediate vicinity on the new extension of the Chicago and
Northwestern Railway, and a company of 50 Scandinavian emigrants had arrived
there the day previous to the fire. Of these 1,500 or more people less than a thousand
are accounted for since the fire, while all over the desolate plain and in the forests,

and in the river-bed, human bones attest the fearful loss of life.

With the southerly gale the fire first struck the Sugar Bush. The test'mony is

singularly unanimous here, as well as in the cases of other i)laces burned, as to the
dreadful premonition and the final burst of flame. An unusual and strangely ominous
sound, a gradual roaring and rumbling approached. It has been likened to the ap-
proach of a railroad train—to the roar of a waterfall—to the sound of a battle, with
artillery, going on at a distance. The people, worn out with the long harrassing fir©

for weeks before, quailed at this new feature, and when the flames did make their ap-
pearance—not along the ground as they had been accustomed to meet them, but
consuming the tree-tops and filling the air with a whirlwind of flame—the stoutest

hearts quailed before it. There have been many opinions in explanation of this ap-
parent fire-storm in the sky. It has been attributed to electrical causes and to the
formation of gas from the long-heated j)ine forests of that region.

We venture our own opinion, which is this: The same wind-storm and condition of
the atmosphere, had they occurred on the ocean, would have produced water-spouts.
There the water is drawn up by a powerful attraction from above, and thft clouds de-
scend to meet it, accompanied by a violent whirlwind. Here there were doubtless
whirlwinds, having a tremendous circular velocity and moving from north to south
at a more moderate speed of from six to ten miles an hour. The pine-tree tops ^vere
twisted off and set on fire, and the burning deiris of the ground was caught up and
whirled through the air in a literal column of fire. To use an anomalous expression, it

was a water-spout of fire. No wonder that the stoutest hearts were appalled before
such an unheard of presence, which could not be attacked nor resisted with any ap-
pliance in human grasp ; and no wonder that the afflicted people abandoned every
thought but that of seeking safety.

At Peshtigo hundreds were saved by throwing themselves into the river. In Sugar
Bush there was no stream deep enough for such a refuge. Men, women, and children,
horses, oxen, cows, dogs, swine—everything that had life w^as seized with pain and
ran without method to escape the impending destruction. The smoke was suffocat-
ing and blinding, the roar of the tempest deafening, the atmosphere scorching, chil-

dren were separated from their parents and were trampled upon by the crazed beasts;
husbands and wives were calling wildly for each other and rushing in wild dismay,
they knew not where. While others, believing that the day of judgment was surely
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come, fell upon the ground and abandoned themselves to its terrors. Indeed this ap-
prehension, that the last day was at hand, pervaded even the strongest and most
mature minds. All the conditions of the prophecies seemed to be fulfilled. The hot
atmosphere, filled with smoke, supplied the signs in the sun, and in the moon, and in
the stars ; the sound of the whirlwind was as the sea and the waves roaring ; and every-
where there were men's hearts failing them for fear, and for looking after those things
which are coming on the earth ; for the powers of heaven shall be shaken. Near the
town of Robinsonville, on the opposite side of the bay, in a conventual school, around
which hangs a superstitious air from some circumstances connected with its establish-
ment. It is said that the affrighted people of that vicinity thronged to it in the be-
lief that the world was being consumed, and falling upon their faces crawled round
and round it with long-continued prayers. Multitudes of other instances are related,
for details of which we have no space.
The Sugar Bush was almost wholly burned away. Four dwelling houses and one

or two barns were saved. The people were all either killed or driven out. Some were
burned near the buildings ; some were caught in the fields and woods by the descend-
ing fires; others fled to the woods and were caught there; and some found their way
to Peshtigo, either to death or ultimate escape.
Of the village of Peshtigo there was not a vestige left standing except one unfinished

house, which stood apart from the others and escaped. The fire burnt with such fury
that but little effort was made to save any property. It had been before assailed by
fire during the drought, and had been saved by great efforts; and this time its cour-
ageous people sallied forth again to renew the fight; but a few minutes sufficed to
show that the enemy this time was irresistible. The men assayed a fight against it,

but sent the women and children to the rear and shortlj"^ followed themselves. Most
of them ran into the river, where they contested for room with the horses, cows, and
swme. Some of them drowned outright, some sank after long exhaustion, and others
lived the night through. Mr. W. A. Ellis, superintendent of the company's affairs

there, with his family and a number of others, most fortunate, found refuge in a low
or swampy place, out of the way of the worst fire. Many ran terror-stricken and
without thought into places where was the least chance of safety and there perished.
In the great boarding-house, inflammable in its every part, it is supposed that large
numbers were burned. In the mills and factories, in out-houses, in cellars, covered
by inflammable buildings; on the bridge and in the open streets they were caught
by the inexorable fate and consumed. The next morning the sad remnant of the
Peshtigo people, tired and maimed, found their way, on foot and in wagons, to
Marinette, and to the mills at the mouth of the river. Of the warm welcome that met
them, the great and generous opening of doors and hearts, and the ministering to their

needs we need not dwell upon here. If there never before was such a fire there was
also never before such a healing of its scars.

North\\ ard from Peshtigo the hurricane seems to have divided into two columns or
wings. The easterly one scorched the edge of the village of Marinette and swept over
the village of Menekaunee, lying on the south bank of the Menomonee River, at its

mouth. Here there were about fifty buildings burned, including an extensive new
saw-mill owned by Spaulding, Houghtaling &- Johnson, three stores, a flouring-mill,

two hotels, and thirty-five dwelling-houses. Several scows, nearly a million feet of
lumber, and a number of horses, cows, and other animals were burned. Clouds of

burning cinders were driven across the river, and it was a marvelous escape for the
village of Menomonee, immediately opposite. A mill was burned there, however—that
of Kirby, Carpenter & Co.
The violence of the gale may be judged from the fact that burning cinders were

showered upon the decks of vessels seven miles distant on the bay. A noble act was
here performed by Captain Hawley, of the steamer Union, who loaded his boat with
the fleeing people and held her ready, amid the showers of fire, to seek safety on the
bay.
The western column of fire also gave Marinette a narrow escape, burning some build-

ings on its western border. Crossing the Menomonee it swept through the forest to

the northward and struck the settlement of Birch Creek, north of Menomonee. It had
a population of about one hundred, who were mainly a farming people, and had some
fifteen farms. Here nineteen people were burned to death, and many were badly
injured. The loss of life in the township was twenty-seven. The Birch Creek settle-

ment extended from five to nine miles north of Menomonee.
The current of fire seemed to take a northwesterly course from here, and did not

extend to the bay shore.

A surveying party of men, eight or ten persons, who were running out a line for the
northern extension of the Chicago and Northwestern Railway, were in the woods near
the shore, northward from Birch Creek, on the night, and slept soundly through it, not
knowing the awful havoc which was going on not far from them.
We have only spoken of the towns and settlements. What occurred in the dense and

lonely forests, which extend north and west for long distances, no pen shall ever tell. As
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these are penetrated by loggers and hunters, charred corpses are found from time to
time, and scathed trees only tell the story of the dreadful fires through which they
passed.

ON THE PENINSULA.

The maj) will show the portion of the long peninsula which divides the waters of
Green Bay from those of Lake Michigan. The county of Door is wholly, and those
of Kewaunee and Brown partly, situated within its borders. The popuhition of the
interior townships is a farming one, composed mainly of Belgians aud Bohemians.
The country is heavily timbered with hard-wood and pine, and saw-mills are scattered
along the two shores. The Belgian population began coming here fifteen or twenty
years ago, and from almost utter destitution had become in comfortable circumstances,
with substantial dwellings and barns and a moderate outfit of teams and cattle. This
was the largest region swept by the fire ; and here was the greatest loss in Northern
Wisconsin. The fiery tempest may be said to have swept over its whole length and
breadth, though some portions of it escaped actual devastation. The villages of
Kewaunee, Ahnapee, and Sturgeon Bay were sorely pressed but were saved. So were
also the lower villages of Dykesville, Little Sturgeon, and Jacksonport. These are
all on the shores, and are more or less protected by open spaces around them. But
the farms and clearings, hewn out of the forests and strewn with fallen timber, were
illy fitted to resist the approach of the fire. The outstanding haystacks, the heavy
log fences, the piles of cord-wood, hemlock-bark, fence-posts, and other products of
the forests which the hard-working people get out ready to haul to the shore with
the first snows, were prompt conductors to carry the fire across these cleared plains.

The most intense havoc occurred in the towns of Humboldt and Green Bay, in the
county of Brown; Casco, Red River, Lincoln, and Ahnapee, in the county of Kewau-
nee, and Brussels, Forestville, NasewauxJee, Clay Banks, Union, and Sturgeon Bay,
in the county of Door—an area of 500 square miles. The population of these towns
in 1870 was 7,8i37. A large part of this population suffered by the fire. Many lost

everything—houses, barns, fences, wagons, hay, and grain, and in numerous instances
cattle. Others lost a part of their property; and there was scarcely a family which
wholly escaped that did not divide from its own scanty items with its destitute neigh-
bors. Here and there were country stores aud grist-mills. Their doors were opened,
and the hungry aud destitute sufferers were iuvited to come and take freely of what-
ever there was to eat and wear. It was fortunate that the weather was warm, so that
there was no immediate distress from exposure; and the houseless people either
huddled into the dwellings and barns, which were saved, or slept out ui^ou their
burned fields. Little enough was saved. There was no place of safety. Some at-

tempt was made to carry out bedding and such valuables as they most prized ; but
the terrible gale and rain of fire sought out every hiding place. Stoves, furniture,
and bedding were frequently taken to the open fields, and these were almost without
exception consumed—in some cases the houses from which they had been taken
escaping.
Houses were burned while adjoining barns were saved. Fences, pumps, and out-

houses were burned, while dwelling houses within a few yards escaped. By mere
instinct the cattle and horses mainly made their way to places of safety. Many were
burned, but it is remarkable that by far the largest number saved themselves. As to

the loss of human life on the peninsula there are yet no statistics. The estimates
made several hundred—as high as five or six ; and it will be a long time before those
woods, more relentless than the waters, give up their dead.
Anticipating a little in the order of our narration, let us reply briefly to the question

which the reader has doubtless already asked—how these people escaped starvation
afterward? The news of the great disaster came swiftly enough to the towns and
villages which had been saved along the borders of the great conflagration. It was
impossible to reach the inland burned region with wagons, for the bridges were gone
and the roads blockaded with fallen timber. But relief associations were promptly
formed at Green Bay, Milwaukee, Sturgeon Bay, Kewaunee, Ahnapee, &c.; boat-loads
of supplies were sent along the shores, discharging parts of their cargoes at every
place where a landing could be made, and messengers were dispatched overland to

announce to the sufferers where they could go for food. These messengers went on
foot, and in what are called in this country '' buck-boards," a light wagon w^hich could
be lifted over obstructions. Some of the messengers were physicians, who carried
stocks of medicines and liniments, and who did the double duty of ministering to the
sick and burned, and announcing to all where they could find supplies. Flour in bags
of a convenient size to be carried on men's backs, bacon aud salt meats, and cooked
provisions of all kinds constituted this relief in the first days after the fire. Aud in
proof of the energy with which the service was performed it should bo stated thnt,

before the week was past, there was i^robably not a hungry person in all that slriacke
and almost impenetrable region.

A.t Williamsonville, some tew miles from the Bay shore, in Door County, the brothers
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Williamson had lately started a saw-mill, mainly for the manufacture of shingles.
There were three brothers, who had taken with them to their new home their mother,
father, sisters, wives, and children. They had built their mill, dwelling-houses, bams,
and shops, and had been at work for some months, sending their shingles by teams to
the Bay shore for shipment. This little settlement, which contained on that fatal day
perhaps sixty or seventy persons, had been threatened by the nnderrunning fires on
the ground for weeks, and had made a long and exhausting defense against them. But
at last safety seemed assured. Everything combustible on the ground had burned out.
Though the country was still smouldering and the air dense with smoke, the little

colony believed the worst to be over, and that Sunday morning seemed so full of peace
and promise that most of the tired people gave themselves up to rest, while others
went off to spend the day with their friends in adjacent settlements. When these
got back to their work on Monday morning there was no vestige of the place. There
was no mill, nor building, nor living thing.
Mrs. Williamson, the mother and grandmother, a lady of upwards of sixty years of

age, and one of the only two of that family saved, tells the story most intelligently.

Towards evening a dull ominous roaring came from the northward. It was unlike
the wind, for there was a hot and sickening blast coming before it. A dismal glare
fell upon the gloom of smoke overhead. There was no fire visible when this ominous
warning called the people to their doors, and they stood for a time, a fear creeping
over them as of the coming of some unknown calamity. What wonder that they im-
agined themselves in the presence of the last dread day, when the flames came through
the air, above the tops of the trees, and descended upon them ?

There was no attempt at saving property. The fire-beleaguered people, who for
weeks past had in mind penciled plans of safety in case of defeat in their hazardous
fight, ran in terror to those i>laces. A shallow pit, in which potatoes had been buried,
seemed to be the favorite refuge. Into this hole, not six feet in diameter, a large
number threw themselves, overcrowding it, and trampling upon and probably suf-

focating each other. It is said that nearly fifty undertook to hide themselves there.

Others threw themselves into wells, and into the bed of a little rivulet which trickled
through the place, and perished there ; while some few fortunately sought the adja-
cent timber, where the ground had been previously burned over, and were saved.
Next morning the absent workmen arrived, and the work of burial began. Fifty-nine
bodies were found. Only a few escaped. Some one in the early part of the fire, had
led Mrs. Williamson, the grandmother, to a large stone, with its surface just above the
ground, and placed her on it, with a coverlet over her head to protect her from the fall-

ing cinders. Here she spent the night safe, as if by miracle. Her hands were badly
burned in scraping away the fire which fell around her and in extinguishing the sparks
which fell upon her dress, and she came near being set on fire by the burning corpse
of a woman who had fallen beside her. ''I cannot pretend to understand," she said
to us some days afterwards, ''the providence of God which preserved me, an old
woman, with my days fulfilled, and took my sons and daughters."
In Rosiere, in Door County, there were forty-four dead bodies found next day. Those

who lived to describe the conflagration there find no term but that of lightning with
which to compare the flames. The fire was transformed into an electric current of
fervid heat, and the heavens seemed to be rolled, as it were, in a scroll. Men, women,
and children were suffocated and found fallen on the ground with no marks of fire

upon their persons. In Forestville thirty-flve of the inhabitants were found and buried
the day after the fire, and others have been found since. Most of the bodies were found
lying with their faces to the ground, and generally not much burned. They died
from suffocation. In Brussels twenty-two were found dead. In Union, Nasewaupee,
and other towns considerable numbers have been found and buried, and others are still

missing.
A writer in the London Spectator, referring to the pecular character of these fires,

suggests that they may have been caused by a condition of the atmosphere similar to
the well-known Foen wind of Switzerland, and quotes the following passage from an
eminent naturalist respecting this wind: "It is the terror of the country. Fires are
immediately extinguished on every hearth and in every oven, and in many valleys
watchmen go about to make sure that this precaution is observed, as a single care-

less spark might cause a disastrous conflagration in the dried up state of the atmos-
phere."

(2.) Account as given by the abbe peenin.

The Abb6 Pernin, a Catholic missionary, then living at Marionette, had
also under his charge a newly-established church at Peshtigo, where he
happened to be at the time of the fire. He has published a small book
upon the subject, which affordsmuch information concerning the event,
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of which he was a spectator.^ The graphic description of the country
which he gives at the beginning of his little work will better enable

the reader to understand the situation

:

Picture to yourself a country covered by a dense forest growth, in the midst of

which, here and there along the roads, a clearing of greater or less extent—sometimes
half a leagtie wide, to make room for a young city, and at other times three or four
acres, the beginning of a farm. Except in these little spots where the trees had
been cut and burned, the whole country was a rude but majestic wilderness— woods,
everywhere woods, and nothing else as far as one might wish to go, from the bay
towards the north and west. The surface was generally uneven ; in the valleys grew
the cedar and the 8y)ruce, and on the sandy hills evergreens, and on the placesw here the
land was dry and rich were all kinds of hard wood, the oak, maple, beech, ash, elm,
and birch. The temperature of this region is generally quite regular, and propitious
for grains that have begun to be sown and that generally do well. The rains are
frequent and seldom fail in seasonable time. But the year 1871 had been excep-
tionally dry, and the farmers, availing themselves of this opportunity for enlarging
their tields, had made large cuttings for burning otF. Some hundreds of workmen
were also at that time employed in opening a railroad, and they used the ax and tivc

freely in advancing their work. Tlie hunters and the Indians roam contiuually
through these forests, especially in autumn, at which season they follow up the
streams to fish for trout, or scatter through the woods in hunting deer. When the
evening comes they kindle a great fire wherever they happen to be, cook their sup-
pers, spread down their blankets, and, rolling themselves up, they sleep in peace, well
knowing that the fire will keep ofi:" the wild animals that miglit be passing in the
night, "in the morning they depart, leaving behind them the embers that have pio-

tected and warmed them, without a thought about extinguishing them. The farniers

do the same thing themselves, so that in autumn these woods are everywhere fille I

with fires that have been kindled by the hand of man, and, finding an abundance (if

dead leaves and dry branches, the flames spread to greater or less extent. When the
wind rises these fires sometimes take fearful jiroportions and sweep everything before
them.

The village of Peshtigo, a place, he says, of some 2,000 inhabitants,
had on the l54th of September, about two weeks before the great lire,

been saved with difficulty from a great disaster, as thus described in a
Green Bay pajoer soon after :

It was a grand spectacle to observe this fire in the night. It shot up to the summit
of the largest trees, the flames coiling around them like immense serpents, and, leap-

ing from branch to branch, they illuminated the whole country. Darting tongues
of fire into the midst of the green foliage, they created a moaning and roaring through
the forests as in a fearful tempest.
Every few moments some ancient firs along their enormous trunks suddenly became

80 many columns of flames, crackling for a time and then falling with the noise of
thunder, raising great clouds of sparks and new and dense volumes of resinous smoke.
The somber contrast of these volumes of black smoke above seemed to announce the
speedy death and desolation of everything below.
Thousands of birds, aroused from their perches, flew about, not knowing what di-

rection to take, uttering cries that made tlie night still more hideous as they called to

their mates, turned a few times in the air, and then disap])eared in the furnace of
flames below them. Thus the night passed, all hearts i^raying for rain ; but it came
not.

On Sunday morning the wind fell into a calm, the fires seemed to be dying out,

and we began to hope that the danger was past. But about 11 o'clock, while many
people were in church, a gust of wind made the edifice creak, and the whole congre-
gation rushed out to see what was about to happen. The fire had got a new start in a
log-cutting in the woods, and the wind was blowing strong from the northwest. The
forest fires were raging worse than ever, and were approaching directly towards then).

The air was literally filled with cinders and sparks of fire ; the engine was brought
out, and hundreds of pails were got from the factory, and everything possible was done
to prevent the fire from getting into the village. But suddeiily there appeared a new
danger, for the wind changed to the west, where the fires were rapidly advancing, and
it seemed that nothing short of a miracle could save the whole from destruction, and
clouds of smoke filled the air so densely that no one could see what to do or where the

^Le doigt de Dieu est Id! ou Episode emourant d\<n erenement etrange raconte par un
temoin oculaire, 18mo. Montreal, 1874, pp. 101. An English edition was published at
Montreal the same year. It did not come to our notice until after our article had
been prepared.
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danger was greatest. The most energetic measures were, however, adopted for arresting
the progress of the fires, by hauling water upon wagons, and by an organized plan
of fighting the fires, all hands being employed that could be brought to the work.
Some packed up their valuables and hastened away, deeming a great conflagration as
inevitable.

I have seen the prairie fires run with the speed of a locomotive. They are grand
and terrible, but insignificant in comparison with a fire in the forest. In projiortion
as the woods are more dense and high and large than the prairie grass, by so much
the more are the forest fires more intense and grand. The fires on the prairies, when
driven by the winds, glide over the dry and dead herbage, but they soon leave no trace
of fire behind, except the blackened surface ; but in the woods they not only travel
quite as fast, but they hold longer, and produce a heat that is infinitely more intense.
It is no easy matter to withstand a sweeping forest fire, for if you try to stsiy its prog-
ress you run an imminent risk of being surrounded by the flames.

These premonitions had led many to take every precaution, such as
digging trenches, providing barrels of water, and removing combustible
materials, all of which were precautions very well at common times,

but in this case amounting to nothing whatever.
The Abbe Pernin, in describing the conditions of the atmosphere on

the fatal day (October 8), says

:

My afternoon passed, I scarcely know how, sometimes in complete inactivity. My
mind was a prey to some vague disquietude as to some dreadful event, which I cannot
describe, while, on the contrary, reason seemed to say to me that I had no more to fear
than for the last week or two past, nor so much, because many precautions had been
taken, and a great many persons were taking care of the public safety. Sometimes
one of these opposite sentiments would prevail, and then the other, but the one that
came against my will prevailed over the reasoning, and threw me into a kind of men-
tal torpor that paralyzed all my energies.
Out of doors everything seemed to favor these opposite impressions. The dense

smoke that obscured the sky, a stifling and heavy atmosphere, a mysterious silence

in the air—the common presage of a tempest—made me fear in case of a sudden spring-
ing up of the wind, while, on the contrary, the streets were full of people passing to

and fro, having no idea but to amuse themselves with songs and laughter, and their
total indifference as to the atmospheric conditions made me at times think I had
been deceived, and I was ashamed to evince any signs of the terror that pursued me.

* * * At about 7 o'clock in the evening, being still oppressed with this in-

definite foreboding, I went out to learn what were the impressions of neighbors.
* * * We went out together into the fields, and noticed that the wind would at

one moment try, as it were, its whole force, and then suddenly rest. Presently, as we
were together in the field, the wind arose more stronirly than before, and I saw some
old stumps of trees take fire here and there without a spark of fire touching them, as
if the wind itself had set them on fire by its mere contact. We extinguished these
fires, and the wind then subsiding, nature relapsed into a mournful and mysterious
silence, as before. We returned to the house and sat down, but I soon arose: I had no
energy, and yet I could not rest anywhere. Returning to my house, I raised my eyes
towards the west, from whence the wind came every time that it blowed, and I no-
ticed above the thick bed of smoke that covered the earth, as it were, by reflection

from the sky, an immense glowing red light, and then in the midst of the silence that
reigned around me there came a heavy sound, roaring in the distance, announcing
that the elements were at strife.

A sudden impulse then prompted him to provide for saving his most
valuable effects, which he did by burying them in the sand^ The air

was enervating and his strength almost failed him, and it becamemore and
more certain every moment that a great calamity was close upon them.
The glowing red of the western sky grew brighter as he viewed it, and
he heard the roaring of the flames coming nearer and nearer, and in the
midst of the otherwise calm moments a dull, rumbling, and terrible

sound was heard steadily api^roachiug, and seemed to gain strength
every instant as it came nearer, like the echoing roar of many thunders,
or the confused noise of many carriages, or the approach of a railroad

1 These, although covered a foot deep with sand, were mostly destroyed by the fire,

or by an electric current that had consumed the substance but left the form, which,
however, crumbled at the first touch.
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train, but with ihis difference, that it seemed to be in the space above,
and did not cease an instant as it increased and approached.

In minutely describing these incidents of this fire he mentions one cir-

cumstance that strongly indicates a remarkable electrical condition in

the atmosphere at that time. He had occasion to go into a room in the
dark, to remove some article

:

It was then that I observed a phenomenon that struck me as remarkable, in a flash-

ing that shone suddenly like grains of powder touched by fire, and that flew from
room to room. It seemed as if the atmosphere were saturated with some gas ; and if

this gas, thought T, takes fire when nothing comes in contact with it but a breath of
warm air, what will it do when the advancing flames shall strike these inflammable
objects? The phenomenon was indeed threatening, but I had nothing to fear ; I feU
that I was ready to depart, and it seemed to me that I would be saved.

In speaking of the scene and events at the river, he says

:

The vortices of wind, in their constant rise, had, so to speak, pumped up the smoke,
the dust, and the ashes, so that we could see clearly. The river bank, as far as the eye
could reach, was crowded with people, upright and motionless, along the edge of the
water. Some had their eyes open and raised to heaven, but the most of them had no
idea that they could do anything to save themselves, and some believed, as they after-

wards said, tliat the end of the world had come. * * * Being out of breath, I could
not speak, but pushed into the river those who were nearest, and plunged in myself.
An instant after, I heard a splashing all along in the water, and it was none too late,

for one could scarcely breathe ; the intensity of the heat increased, and in a few mo-
ments nothing could withstand it. * * * Once in the water up to the ears, I

thought myself safe from the fire, but this was not so. The flames ran upon the water
as upon the ground ; the air was filled with them, or rather the air was fire. It seized
our lieads, and we were obliged to throw water continually with our hands upon our
hair and the parts necessarily exposed for breathing. Many persons had thrown
clothing and bedding into the river to save it, and whenever any of this came within
reach, it was seized and used as a covering ; but it dried so quickly by the heat that
unless wet continually it would take fire.

The horrid whirlwind that had blown so fiercely as I left my yard had, as I have
remarked, clarified the atmosphere; the river was bright—brighter than day—and
looking up and down, I saw everywhere heads just above the level of the water, some
bare and others covered, but all continually throwing water with their hands or
striking their hands upon their heads. Turning my looks from the river, I saw on the
right hand and on the left that the firmament showed nothing but fire. Everything
was on fire—the houses, the trees, and the atmosphere itself. Above my head, as far

as my vision could penetrate space, alas ! too clearly, I could see nothing but flames,

immense billows of flame that covered the whole sky, and rolled one upon another, as

if violently agitated, as we see clouds driven in a storm—a sea of waves and a horrible
tempest of fire.

Such as survived this terrible scene were unable to come out of the
water until five hours and a half after they had entered, when such as
were able crawled out, chilled through and almost wholly exhausted by
the cold of the river, and very many of them cruelly burned and almost
dead from the fire.

In a subsequent page the writer, recurring to the atmospheric condi-

tions just i^receding the fire, says :

It is hard to doubt but that the atmosphere was at that time saturated with an in-

flammable gas destructive to human life. I have mentioned the flashes of light leaping
in my rooms just before I left the house. On going to the river, I met in some places
strata of air in which I could scarcely breathe, and where I had to stoop almost to

the ground to catch breath, although the violence of the wind would almost throw me
down in spite of my efibrts to prevent it. While I was in the river, and on looking
up, I could see, as already mentioned, as it were, a seaof fire violently agitated by the
wind, and immense waves of flame, rolling one upon another, mounting to a prodig-
ious height in the aii", and of course far above the reach of all inflammable materials.

How can this phenomenon be explained without admitting that there were great
bodies of some such gas collected in the air ?

It was passing strange, but some dead bodies showed no marks of burning, and al-

though their pockets were untouched, their watches and copper coins or other
metallic objects were melted. How, again, did it happen that here and there some
human lives were spared on farms and in the woods? This is a difficult question to
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answer, excepting that the tempest did not rage everywhere alike? To the survivors
it was mere chance, for no one could boast of more presence of mind than another.
Such persons generally happened to be in some hollow place, or some excavation, or
on freshly-plowed earth, with which they could cover themselves, and the tempest of
flame swept over at a little way above the surface, for no one could have stood up-
right without being struck instantly with death.
There was something stranger still. Some persons, at the moment when the whirl-

wind came, being suddenly surprised, ran out of doors, as if to take a view of the ele-

ments, and several of them agree in relating this marvelous thing : They say that a
great black object, like a balloon, whirling with intense rapidity in the air, along the
tops of the trees, approached with threatening aspect toward the house which it

seemed to select. It had scarcely touched it when it burst with a loud explosion, like
a bomb filled with powder, and at that instant streams of fire scattered oif in all

directions, and, as if in a flash of lightning, the house was wrapped in flames, and so
suddenly that those within had not a moment's time to escape.

(c.) Forest Fires in Michigan in the Autumn of ISll.

Having thus noticed the ravage of these fires in Wisconsin, we will

next give some account of what had happened at the same time in the
Lower Peninsula of Michigan. During the intensely dry season that had
preceded, forest fires had been working in the swamps and woodlands,
and isolated cases of the burning of buildings, fields, and crops, both
standing and harvested, had been common. These fires, fanned by a
strong wind, began to spread with fearful energy about the 8th and 9th
of October, both along the Lake Huron shore and along the eastern
border of Lake Michigan, and suddenly the country was startled with
the intelligence that the whole of Huron County and large parts of San-
ilac, Tucola, and Saginaw, on the eastern side, had been overrun by fire,

and that the villages of Sand Beach, Port Hope, Forestville, White Eock,
Elm Creek, Huron City, Forest Bay, Center Harbor, and Yerona Mills

were almost wholly destroyed. On the west side, Manistee, Holland,^
and the little port of Glen Haven were mostly burned, and as fuller ac-

counts were brought in it became known that these fires, spreading far

into the interior, not always continuously, but everywhere with most
destructive energy, had destroyed a multitude of hamlets, mills, dwell-
ings, buildings, and bridges, which were never counted up, and had
consumed farm-fences, fields, and forests to an extent that could never
be estimated.
Some idea of the extent of this disaster may be learned from the fol-

lowing proclamation of Governor Baldwin, of Michigan, a few days
afterwards

:

State of Michigan, Executive Office,
Detroit, October 1(5, 1871.

To the People of Micliigan :

While we have been occupied in the noble work of furnishing relief to the sorely
afflicted people of the neighboring city of Chicago large sections of our own State were
being devastated by the same terrible scourge of fixe.

Several counties have been almost entirely ruined, thriving cities, towns, and vil-

lages have been reduced to ashes, mills giving employment and support to hundreds of
families, whole townships of valuable timber, dwellings, barns, crops, and property
of every description have been totally destroyed. The destruction of both life and
property has been appalling ; thousands of our citizens have been rendered homeless,
and are destitute of the absolute necessaries of life.

The calamity which, has befallen our people, terrible as it would be at any other
time, is doubly so at the commencement of the approaching inclement season of the
year, and calls most earnestly upon every citizen of the State who has escaped this

sad disaster to contribute promptly and liberally towards the relief of these our suf-

fering fellow-citizens. While contributions for the afflicted people of Michigan have

1At Holland only sixty buildings were saved, including Hope College, two churches,
a school-house, and a mill. In less than two hours fifty-live stores, four churches,
three newspaper offices, and a great number of dwellings were destroyed.
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been, and probably will continue to be, made from other States, such cannot be de-
pended upon. Reliance must be placed mainly upon the people of our own common-
wealth. I therefore appeal to the people of Michigan to meet this emergency with a
degree of promptness and liberality measured only by the urgent necessity of the case.

In order that contributions may be distributed judiciously and wisely, it has been
deemed Itest to appoint two State relief committees; one of tbeso located in the city

of Detroit and composed of the following persons: M. Garrisofi, chairman; Charles
Kellogg, treasurer; Wtn. G. Thompson, and Geo. McMillan.
The other, in the city of Grand Rapids, composed of the following-named persons :

Hon. Thomas D. Gilberte, Hon. Wm, A. Howard, Hon. Henry Fralich, and Capt. Robert
Collins.

It is reques'ed that money, clothing, food, or bedding be forwarded to one or other of
these committees, as may be most convenient to the donors. The State committees
will appoint one or more persons in the several counties to whom contributions from
the towushii)s may be sent, and by whom they Avill be transmitted to one of the State
committees. Let us remember 'Hhat it is more blessed to give than to receive."

HENRY P. BALDWIN.

The State committee, in tlieir appeal, state that from 12,000 to 15,000
peojjle bad lost tlieir homes, food, clotbing, crops, horses, and cattle.

These calls for benevolence were so promptly responded to that on the
9tli of January, 1872, Governor Baldwin announced that no more money
was needed for Michigan sufierers ; and in concurrent resolutions of the
Michigan legislature, dated March 28, it was stated that three-fourths
of a milUon of dollars had been donated by the people of that and other
States, and applied with a fidelity that commanded admiration. Eelief
committees and railroads and express companies were thanked, as also

the donors, whose lavish contributions had alleviated the wants of
eighteen thousand homeless and destitute people.

In a message to the legislature, dated March 12, 1872, the governor
reported the receipt of $462,106.30 by various committees, besides large
quantities of clothiug and other supplies, valued at $250,000, and from
the Federal government, through Lieutenant-General Sheridan, large
quantities of blankets, clothing, and other supplies. A tender of cloth-

ing was made by the Hon. George M. Robeson, Secretary of the Navy,
which was declined as not needed. A large number of bridges having
been destroyed, the State board of control took prompt measures for

rebuilding them, and made appropriations of swamp lands for that pur-
pose.

As for the origin of these fires, they spring up at many points, and
doubtless from various causes, the principal one being the cleariug of
land. They acquired energy froui the extreme dryness of the soil and
of everything combustible, aided by hot and dry winds, and by an
exceptionally strong tendency for the spread of flames in the atmos-
phere itself, perhaps due to electrical conditions or other causes.

Fires had been burning in Huron County and elsewhere for three
months before the final conflagration, and these previous fires appear
to have contributed to bring about the conditions above described, and
which, from the accounts that apx^eared in the journals of the day, must
have been quite extraordinary. The Detroit Tribune of October 11,

1871, says:

From every direction come tidings that the surrounding fires for the past few weeks

I
have been laslied into fury by the recent prevailing high winds, and the marshes and

I woods are ablaze on every side, the dry and parched earth itself furnishing a free

I conductor for the harrowing and burning element that ran underneath, and thus

I

spread as well upon the surface far and wide. Farm buildings, fences, and stacks
of hay and grain have fallen a prey, and the damage that has been indicted upon
woodlands and productive fields is wellnigh incalculable.
Tuesday afternoon (October 10), our citizens were startled by the news that the

I

country all along the shore of Lake Huron, from Lexington northward, was on fire,

i the same extending miles back into the interior, and that Forestville, White Rock,
and other towns had all been destroyed. * *

H. Mis. 38 16



242 FOREST FIRES.

At Forestville the fire broke out about 1 a. m. on Monday morning (October 9),
and all the inhabitants were compelled to rise and flee for their lives. The whole vil-
lage was burned, not a house being saved. * * * The village of White Rock, about
six miles north, is almost entirely destroyed. * * * Not only has the fire bnrned
buildings, forests, &c., but the ground it^self is so dry that the soil has been destroyed,
the fire reaching frequently 12 or 14 inches below the surface.
For safety the inhabitants in some cases were driven into the lake, being obliged

to cover themselves with water, excepting their beads, to keep from the heat, while
others, young children, were held in the arms of strong men, at a sufficient distance
from the shore to keep themselves from the fire. Thus they were kept for hours,
watching while all was being consumed, and waiting for the fire to subside before
they could come ashore. The loss at White Rock is estimated at |250,000, and at
Forestville it will reach |400,000.

The same journal, the next day, in continuing tlie record of losses
says

:

The villages of Elm Creek, Centre Harbor, Sand Beach, Huron City, and New River,
all in Huron County, have been completely destroyed by fire. The docks are all
bnrned at Elm Creek and Huron City. The bridges are ail burned from Rock Falls
to Richmondville. •* * * Nothing is left of good farms but the bare laud, the in-
habitants in many cases scarcely escaping with their lives, and then they were com-
pelled to run to the lake and stand in water up to their necks, and in this position
to remain for hours. Even then their heads were in danger of burning while in this
terrible situation. Some escaped the fire by jumping into wells, and even then were
compelled to fight to keep from burning.
Other accounts record the wind blowing a fearful hurricane, the fire being heard

at a distance like the roar of the sea, and balls of fire falling like meteors from the
burning tree-tops and igniting all that they touched. The flame, as it arose, drew in
the surrounding atmosphere, already parched and heated in extreme degree, until it

became a tornado of fire, sweeping everything before it.^

At about the same time that these fires, so destructive to proj)erty
and to human life, were raging in Michigan and Wisconsin reports
were coming in of extensive ravages by fire in the Cumberland Moun-
tains and other distant parts of the country, showing that the great
drought of that year extended far and wide, and that like causes were
elsewhere producing like effects. Taken in connection with the great
calamity at Chicago, the autumn of 1871 may be regarded as alto-

gether the most extraordinary in the annals of disaster from fire that
has ever happened within the period of human history.

9.—LIABILITY OF SCORCHED PINE TIMBER TO THE ATTACK OF INSECTS.

Forest fires, especially in coniferous woods, cause another injury, much
beyond the actual destruction of timber by burning, in this, that the
trees that have been killed, or even scorched by the fire, become liable

to attack by wood-boring insects. The larv^ of these, by boring large

galleries in the substance of the wood, will in a single season render it

worthless for sawing or use in any form than as firewood, and quite
inferior for that. These insects belong to several families of the Coleojp-

tera.

(a.) Paper dy Prof. E. Billings on the Injuries of the Monohammus.

In a paper read before the Natural History Society of Montreal by
Mr. Elkanah Billings, then palsentologist to the Canadian geological

survey, an account is given of the habits of the pine-boring beetles of the

genus Monohammus, that have an interest in this connection i"^

It appears that in Canada we have four species of beetles belonging to the longi-

corn genus Monohammus. The largest and apparently the most abundant of these is

1 For Report of the Fire Relief Fund in Michigan see Governor's message. Ex. Docs.

1872, vol. I, p. 23.

^Canadian Naturalist and Geologist, 1862, VII, p. 431.

I
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the MonoJiammns confusor, a magnificent insect, and very destnictive to the severa
kinds of pine timber of this conntry. The length, exclusive of the antcnnse, varies
from three-fourths of an inch to one inch and a half, the majority of individuals being
about thirteen lines. The antennae of the males vary in length from one and a half
to three inches; the female is about the same length as the male, but her antennje are
always shorter and her body broader. When very perfect, these insects are of a light

ash-gray color, with a few dark-brown spots. The gray color is due to a coat of very
fine short light hairs. When these are rubbed off the head and thorax are seen to be
nearly black and smooth and shining, the thorax being scarcely at all punctured.
The elytra, when deprived ofthe hairs, becomes of a horn color, darkest near the thorax,
and covered with small punctures. Some specimens are almost entirely destitute of
the dark brown spots, and in general the number and size of the marks vary a good
deal. On each side of the thorcix there is a short broad-based spine. The antennse
consist of eleven joints, the second of which is very short, and the tirst much thicker
than any of the others. This species is found in all parts of Canada where there are
pine trees, and Dr. Leconte says it is abundant at Saratoga in New York.^ A speci-
men has been caught flying in the streets of Philadelphia.^ Next in order is Mono-
hammns scuteUaius (Say.), which is about one-fourth smaller than M. confusor, andean
always be readily recognized by its dark, neary black, shining bronze color, some of
the individuals having a few irregular spots of yellowish white scattered over the
surface The thorax and elytra are rugose, with large transverse punctures, or rather
short confluent wrinkles, distinctly visible to the naked eye. The scutellans is white,
the thorax armed with a short spine on each sid. Ihe length of this species is usually
eight or ten lines, but individuals of from fi ve to eight lines are occasionally met with.
The antennai are from three-fourths of an inch to two inches in length.
This species, although not so abundant as M. confusor, appears to have a more ex-

tensive geograi)hical range. It occurs in all parts of Canada, and it is found also in
Nova Scotia, and in the Hudson Bay territories northward to the Arctic regions. Mr.
Couper says it was taken by Sir John Richardson, at Fort Simpson, on the Mackenzie
River, in latitude 62° north. ^ Mr. D'Urban says it was procured by Mr. Barnston from
Great Slave Lake, in latitude 54° north.

^

The third species is Monohammus marmoratus (Randall). It is described by Le Conte
as being very much like M. confusor, the yjrincipal difference consisting in the mark-
ings of the thorax, which is closely covered with large rugose punctures, while in M.
confusor this part is not punctured. The antenuse are black, and in the female arnu-
lated with gray. The elytra are quite scabrous at the base from elevated points; Le
Conte now united with it M. maculosa (Haldimond) and his own two species, M. muta-
tor and M.fatuor the first of the latter two described in Agassiz's Lake Superior, and the
last in the Jour. Acad, Nat, Sci., Phil., [2. J, li,. 148. It is abundant at Lake Superior.
I have never seen it ; and if it occurs in the valley of the Ottawa it must be very rare.

The fourth species is Monahammus titiUator (Fabricus). Mr. Couper cites it as occurr-
ing at Toronto.^ It is also given in Mr. Ibbetson's list of Canadian Coleopterafi As
neither of these two entomologists mention M. confusor, and as the original specimen
on which the species M. tUUlator was founded is an insect from the Southern States, it

may be that they have applied the name to our most common and largest species. This
question, however, remains to be decided by further observations. * » * The first

two of these species, M. confusor and M. scuteUaius, attack and destroy great quantities
of pine timber. No doubt the other two species do also prey upon the pines, but I have
never jet observed them, and in fact they appear to be either rare or of a limited geo-
graphical distribution. The trees attacked by them are the white or Weymouth pine
(Pinus sirohus) and the red pine (P. resinosa), the two most valuable timbertrees of Can-
ada. The iemale Monohammus during the summer and autumn lays her eggs in crev-
ices in the bark, both of the standing trees and of those which are dead and lying on
the ground. The larva, after being hatched, soon acquires strength of mouth sufQ-
cient to enable it to work its way deeply into the wood. There it remains about a
year, boring a long winding gallery nearly half an inch in diameter, sometimes into
the very heart of the tree. As the time approaches for its final transformation it

turns and works outwards towards the surface, just before reaching which it enters
the chrysalis state. When the perfect beetle is developed, it soon, with its powerful
mandibles, gains a passage for itself to the open air. I am of opinion that the insect
does not come out as soon as the opening is made, for I have often seen them lying
quite motionless in their burrows, with the head just peeping through. In this posi-
tion the antenna? are not visible, as they are laid back on the sides of the body. On
the 20th of July, 1860, while crossing Mount Royal, I noticed in a fallen pine tree

^Jour. Acad. Nat. Sci., Phila., 2 sec, vol. 2, p, 148.

^Trans. Entom. Soo. Phila., i., p. 98.

^Canadian Journal, [1] iii, p. 212,
^Canadian Naturalist, V, p. 227.
^Canadian Journal [1], iii, 212. ^Jb., p. 326.
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on the top of the mountain several burrows in the bark which had been lately opened
and were empty. On further examination I found three others, with the head of a
M. confusor filling each. On being touched they withdrew a short distance, but not
out of sight. With the point of my geological hammer I soon stripped off the bark
and extracted all three. It seems improbable (although it is possible) that they all
arrived at the surface at the same time. It is more probable that after the opening is
made the insect remains for a while, perhaps for a couple of days, in its burrow, until
its elytra become consolidated. Although I have often found large white or yellowish
larv8B deep in the body of pine trees, I have never been able to ascertain to what
species they belonged. This and many other questions relating to the natural history
of these insects remain to be decided by the researches of our entomologists.
These insects attack dead timber, and also trees which have received some injury

and are in an unhealthy condition. I have never seen the female laying her eggs on a
perfectly healthy and sound pine tree. Timber newly fallen is always attacked by
them. The first dwellings constructed in the new settlements are generally made of
logs with either the whole or a portion of the bark remaining on them. The inside
is not plastered, except in the crevices between the logs ; if these latter happen to be
pine, the Monohamus lays her eggs in the bark on the outside of the house, and for
months afterwards the larva may be heard in the stillness of night, making a noise
like the boring of a small auger. The perfect insect sometimes comes out on the in-
side of the wall and suddenly drops down upon the floor, the table, or the bed, to the
great consternation of the inmates, who imagine that an insect with such great horns
must bite or sting with proportionate severity.
For the manufacture of boards or planks the pine trees are cut up into lengths of

from 12 to 18 feet, and are either drawn or floated to the mill. The logs are got out
during the winter, and if they remain in the mill-yard one season they are invariably
found to be bored through in all directions by larva of these beetles and the boards
greatly deteriorated in value. Where extensive operations are carried on a single lum-
berman will sometimes have a license giving him possession of over a hundred square
miles of pine forest. In the months of May and June it often happens that great
fires sweep through the woods, burning up all the fallen trees and dry branches strewn
over the ground, and so scorching the living pines that most of them wither at the
top and die during the season. Trees thus injured are soon after attacked by both
the M. confusor and M. scuteMatus, and within one year are so greatly bored that they are
unfit for the manufacture of timber. Those experienced in the business, however,
well understand the habits of the insect in this respect, and hasten to make the tim-
ber before it is destroyed. Pines scorched by the spring fires must be cut down and
made into timber the next autumn. After one of these fires it generally happens there
is a regular race between the lumberers and the beetles, the prize being a grove of
white or red pine. I was told that Messrs. Egan & Co. lost £40,000 worth of timber
by some unavoidable delay of a few months. Pine trees, when scorched, would be
sound enough for timber five years afterwards if it were not for the attacks of these
formidable destroyers.

Where there are only a few pines, as in the neighborhood of this city, it is rare to
meet with more than one or two of these beetles together, But in the great forests of
the Ottawa it is not unusual to find 15 or 20 on a single tree. On one occasion I saw
an extraordinary number, and entered an account of the circumstance in my note-
book on the spot. It was on the 11th day of September, 1857. I was at that time mak-
ing some geological observations in the neighborhood of Lake Clear, in county of Ren-
frew Following an old lumber-road through the woods, I came to a place which had
been burned over some time during the preceding spring. There was one large white
pine standing on the sunny side of a small, gently sloping hill. The height of this
tree was about 120 feet, and its diameter nearly 3 feet. About 30 feet at the base was
scorched. It was 60 feet to the lowest branch, and, as nearly as I could judge, the
foliage for 20 feet at the A^ery top had turned yellow. The remainder was green and
apparently healthy. This tree was swarming with 31. confusor, and many of the
females were occupied in laying their eggs. I think there were at least 300 of both
sexes, and I saw several flying from other trees 30 or 40 yards distant. In flying the
body is not horizontal, but inclined at an angle of only 15° or 20° from the perpendicu-
lar. These insects were on all parts of the tree, and they did not take a firm hold of
the bark, for a heavy blow with the hammer at the base would bring down a dozen
at a time, some of them falling from near the top. When falling they do not at-

tempt to fly. I had 50 or 60 crawling around me at once, and had a fine opportunity to
observe the very considerable variations in the size of the individuals and the length
of their antennae. When two of them, going in opposite directions, met face to face,

a clumsy kind of a fight took place, in which they reared and pushed against each
other until one or the other fell over backwards. They bit each other with their man-
dibles, but with no eftect that I could perceive. The females fought with each other
or with the males indifterently. There can be little doubt but that this tree was, dur-
ing tLe next twelve months, totally destroyed. If there were 150 females, and if each
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laid 200 eggs, and half of these produced a healthy larva, then in one year this tree

must have been perforated by 15,000 galleries. I examined other trees in the neigh-
borhood, and on a few only did I see any of the beetles, usually from one to four or
five on each. I can only account for the preference given to this particular tree by
supposing that it was in a better condition for the nourishment of the larva than
the others, and that the instinct of the females directed them to it. It is probable that
nearly all the females for a considerable distance around were thus brought together
on one tree, and were followed by the males.

I cannot say whether or not these insects ever attack a perfectly healthy and sound
tree. I think they do not; and yet their ravages are certainly highly injurious to the
commerce of this country, as they destroy a vast deal of fallen or scorched timber
which otherwise might be brought to market at any time during several years after
the trees have received their death-blow by fire or storm. I think also that thousands
of trees, only sufficiently injured by fire to throw them for a while into a weakly or
unhealthy condition, would recover were it not for the attacks of these formidable crea
tures.

The beetles of the genus Monohammus are, as is well known to entomologists, as-
sisted by many species of other genera in the work of destroying pine trees. Ca-
nadian naturalists who have selected the wonders of the insect world for their study
have before them a vast and little-wrought field. In an interesting paper on the trees
of Canada, by our colleague, Mr. Robb, it is said that Canada produces '' about seventy
kinds of timber trees, of which at present we make profitable use of not more thau
eight or ten, the rest being left to decay. Her forests extend over about 360,000 squara
miles, and are unrivaled throughout the world for the variety of species, and more
particularly for the size of the timber of full growth. Of sixty-four samples sent to
the Paris exhibition of 1855, by Mr. Andrew Dickson, of Kingston, one-half were col-

lected from an area of one hundred acres. The trees which we find most generally in
our woods are the oak, beech, maple, ironwood, elm, birch, ash. pine, hemlock, tama-
rack, cedar, poplar, and basswood. All these trees attain to a considerable size, and
grow to a greater or less extent in all parts of Canada, except on the coast of Labra-
dor, where the only trees that thrive are the white birch, the fir, spruce, beech, and
one of the varieties of pine. The trees of smaller growth common to all the country
are the hickory, willow, alder, wild cherry, dogwood, sassafras, and a few others. The
black walnut, tulip-tree, and chestnut are confined exclusively to the western penin-
sula. Oak and elm are more abundant and of better quality in Canada West than
in the eastern part of the province, but all the other woods attain great perfection
in Canada East."
Now, all these trees have their own species of insect persecutors. How many si)e-

cies prey upon each tree? When does each species deposit its eggs, and in what part
of the tree ? When is the larva produced, what is its form, and upon what part of
the tree does it feed ? How long does it remain in the larval state ? What is the form
of the chrysalis, and when does the imago appear? And, lastly, is there any method
of protecting the tree? When all these questions shall have been answered, our en-
tomologists, of which we have now a few good men and true, will have performed a
great work. It seems almost impossible to i)rotect a forest against an insect foe, but
who knows what can be achieved by patient study? By accumulating facts, sooner
or later a means of protection may be discovered. At all events, when our interests
are threatened by an enemy, it is well to know all about him, his numerical strength,
and the plan of his operations; without knowing these, we can never hope to discover
his weak i)oints.

10.

—

English common law in respect to fires.

The liabilities from the setting of fires under the English law are thus
defined by an approved author :

^

Every person who lights a fire is clothed by the common law with a heavy respon-
sibility to his neighbors as regards the safe-keeping of such fire. By the ancient cus-
toms of the realm, '^ qmlihet homo et foemina tgneni suum, die et twcte, salve et secure cus-

todier teneatur, ne loro defectu dehitce custodiw ignis hujus Dwdi damnum aliquod vicinis

suis eveniat.^^^ (Every person, whether man or woman, is under obligation to keep
their fire safe and secure, both by day and by night, lest from some defect, due to the
keeper, some injury may be done in its vicinity.) * * *

But although the master of a house or the raiser of a fire was clothed with this ex-
tensive responsibility as regards the lighting, safe-keeping, and spreading of such

1 Wrongs and their Remedies, 'being a treatise on the Laiv of Torts. By C. G. Addison. 5th
ed. (1879), p. 339.

^Eostr. Entr., p. 18. Parton v. Isham, 3 Lev., 356; 1 Salk., 19.
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fire, yet if the fire spread by reason of the act of God, or from some superior cause
whicli could not have been prevented, controlled, or resisted by human agency, the
master of the house or the lighter of the fire was held excused. Thus, where the
defendant's servant kindled a fire in the defendant's field in the way of husbandry,
and in the ordinary course of his employment as a farm servant, and the wind drove
the fire into an adjoining heath and coppice of the plaintiff and set it on fire, it was
held that if the defendant could have shown that the spreading of the fire had been
occasioned by a sudden storm, which could not have been foreseen, guarded against,
or controlled by human agency, that would be good evidence to excuse the defendant.

^

It was thought for a long time that the term " accidental," in connec-
tion with fires, was emi^loyed in the statutes in contradistinction with
" willful," and that the same fire might be said to begin accidentally,
and yet be the result of a certain amount of negligence; but it has since
been held that these statutes refer only to tires produced by mere chance
or which are incapable of being traced to any cause, and so stand op-
posed to the negligence of either servants or masters, and that they do
not, consequently, protect persons from the ordinary common-law
responsibility in respect to fires occasioned by negligence.^

Every person who puts a dangerous tiling in motion which causes injury to another
is, in general, responsible for the mischief it occasions.^

The English common-law decisions in reference to the responsibility
for injuries from fire spreading to adjoining property are summed up
as follows :

^

If railway companies allow quantities of long dead grass, or any other combustible
material dangerously to accumulate along their railway, and the combustible matter
is ignited from lighted coals or sparks escajjing from their locomotive engines, and
the fire spreads from the railway to the adjoining cojipices and fires them, the railway
company will be responsible for the damage done; for such a fire is not a fire which
accidentally begins on their estate, but is a fire caused by their negligence in not
keeping the railway free from combustible materials liable to be ignited by their fur-

naces, and to cause damage to their neighbors ; and they will be liable, although they
could not not reasonably anticipate that sucli consequences would ensue from their
negligence.5 They may be expressly authorized by statute to use locomotive furnaces
of a dangerous character ; but no statute can exempt them from the consequences of
negligence in the management of their railways, or the construction of their tire-boxes,

chimneys, or furnaces whereby coals of fire are thrown on the adjoining property. If
they neglect to avail themselves of all such contrivances as are in known practical
use to prevent the emission of sparks from their engines, they will be responsible for

such neglect ;6 and, if they run locomotives without statutable authority, in that case,

they are responsible for any damage caused by such engines in setting fire to adjoin-
ing property or otherwise, although they have not been guilty of negligence.

^

11.

—

French Ordinance and Code relating to Forest Fires.

{a.) Ordinance of 1669.

Title 27, Art. 32. We also forbid all persons from carrying or kindling fire at any sea-

son of the year in our forests lands and heaths, as well as those belonging to commun-
ities and to individuals, uhderpenalty of corporeal punishment and of an arbitrary fine,

besides the damages that such fires may occasion, of which the communities and others,

who have chosen the guards shall remain civilly responsible.^

^Tuhervil v. Stamp, 1. Salk., 13; 1 Ld. Eaym., 264.

^FiUiter v. PJiippard, 11 Q. B., 357. Canterbury ( Visct.) v. Att. Gen., 1 Phill., 328.

Waughan v. Menlove,^ Bing., N. C, 468; 4 sec. 251.

^Addison's Law of Torts, 5th ed., p. 341.

^Smith V. London ^ Southwestern Bail. Co., L. E., 5 C, p. 98; 6 ib., 14 ; 40 L. J., C.

P. 21.

'^Fremantle v. London ^ Northwestern Bail. Co., 10 C. B.,N. S., 89, 31 L. J., C. P., 12.

Vauqhan v. Toffhale Bail. Co., 3 H. & H.,743; 5 H. & N., 679 ; 28 L. J. Ex., 41 ; 29 L,

J. Ex., 247.

'Jones V. Festiniog Bail. Co., L. R., 3 Q. B., 733 ; 37 L. J., Q. B., 214.

8The law of September 28, 1791, reproduced this, with the substitution in place of

the punishment of an obligation to pay the damages that the fire might occasion, and,

according to circumstances, a further punishment of imprisonment. This became the

foundation of article 148 of the present forest code, and of the existing i^rovisions

against willful and accidental fires, in the penal code.
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(&.) Declaration of N'ovember, 1714.

[Regulating the penalties to be against those -who through designer inadvertance set tire to forests
lands, and heaths, whether belonging to the King or to individuals.]

Louis, by the Grace of God, King of France and Navarro : To all to whom these pres-
ents shall come, greeting

:

We have by Article XXXIl, of Title XXVII, of our ordinance of the month of Au-
gust, 1669, forbidden all persons from carrying fire, or from kindling fire in our forests,

lands, and heaths, and in those of communities and of individuals, under pain of cor-

poreal punishment, and as the quality of corporeal pains that should bo ordered in
these cases are not defined iu this article, wo have been informed that several judges
of woods and waters have found themselves often embarrased as to the degree of pen-
alties that should be pronounced against those who violate the prohibitions of this arti-

cle ; and it being irai^ortant that all doubt should bo removed on this point., we have
resolved to explain precisely the quality of tbe penalties to which the judges ought
to condemn, and we have at the same time deemed it proper to declare the penalties
that ought to be thus ordered against those who set fire in lands and heaths, and in
other places of the forests, because we have learned that although these penalties are
expressly declared in the ordinances of the Kings, our predecessors, some pretend that
they have been abrogated under pretext that we have not recalled the provisions of
the said ordinance of 1669, for which reasons we have deemed it all the more neces-
sary to explain our intentions, since the frequent fires that are happening in some one
of our forests and iu those of communities and individuals oblige us to redouble our
care for the preservation of the woods and forests of our kingdom, which have suf-

fered a great loss during the late war. For these and other causes to us knowing we
by our certain knowledge, fall power, and royal authority, have and do, by these
presents signed by our hand, say, declare, and ordain, that husbandmen and all others
who shall be convicted of having carried fire, or to have kindled fires in our forests,

lands, and heaths, as well as those owned by communities and individuals, or of hav-
ing made a fire within a quarter of a league of such woods, lands, or heaths, shall be
punished by whipping, or for a second offense shall be sent to the gallows. We fur-
ther will, that those who, with premeditated design, set fire to woods, lands, and
heaths, or to other places in said woods and forests, shall be punished by death. And
further, that all those who have been convicted shall, besides such penalties, be fined
arbitrarily by our judges to pay the damages and interests that have been injured to

proprietors oi' the said woods. And, we enjoin on the officers of waters and forests, to
make frequent tours both by day and by night, by the sergeants and forest guards,
to prevent the occurrence of these disorders, giving to our friends and faithful coun-
sellors, and to our court of parliment in Paris, to make the present declaration known,
read, published, registered, and executed, according to its'form and tenor, for this is

our pleasure.
In witness whereof, &c., &c.

LOUIS.
(c) Code Foresteire (1827).

Art. 148. It is forbidden to carry or kindle fire within the woods or forests or within
200 meters of the borders, under a penalty of 20 to 100 francs, besides the penalties
provided in the penal code, and all rights for damages to private interests, if any
occur.
Art. 149. All persons holding rights of usage who, in case of fire, refuse to bring

aid in the woods under their right of enjoyment, shall bo turned over to the correc-

tional police and be deprived of these rights for not less than one and not more than
five years, and shall be further subject to the penalties mentioned in Article 475 of the
Penal Code.^

^The provisions of the Penal Code above referred to is as follows :

Art. 475. There shall be punished by a tine not less than six nor more than ten
francs, the following persons. * * * 12th. Those who may refuse or neglect to
work, do service, or bring aid when requested so to do in times of accident, tumults,
shipwreck, inundation, iiro or other calamities, as well as in case of robbery, pillage
open crime, public outcry, or the execution of justice.
Art. 458, of the Penal Code provides as follows:
"The burning of property, whether real or personal, belonging to another, whether

from the decay or neglect to repair or to clean any ovens, chimneys, forges, houses,
or shops adjoining, or from fires kindled iu the fields, at less than a hundred meters
from houses, buildings, forests, heaths, woods, orchards, plantations, hedges, mills,

stocks of grain, straw or forage, or any other combustible materials, or by fires or
lights carried or left without adequate precaution or by fire-works kindled or set off

through negligence or carelessness, shall bo punished bj^ a fine of not less than fifty

nor more than one hundred francs.
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12.—Spanish Eegulations coNCERNma Forest Fires.

(Circular of May 5, 1881.)

His Excellency the Minister of Agriculture has communicated to me
under this date the following royal order :

Sir : One of the causes that has contributed most powerfully to the destruction of
our forests is that of fires. Although sometimes arising from accident, or as the un-
intentional result of irregular and often criminal carelessness in the burning off of
stubble, or the dry herbage on vacant pasture lands, or the bushes in the forests, they
are much oftener caused by perverse design, and with the view ofgetting a little ben-
efit from the growth of sprouts and fresh herbage on the burned surface, but in a lit-

tle while converting into great sterile deserts, lands that formerly fertile, and abound-
ing in animal and vegetable life.

These deplorable abuses urgently demand the most effectual and active remedies,
in order to put an end to these immense and overwhelming damages that are causing
the destruction of our forest riches, and this the more urgently, since sad experience
has made us feel the benefits that woodlands confer.

We therefore urge you to redouble your diligence, in acting promptly and in the
place where these catastrophes occur, by prosecuting and punishing with a strong
liand the persons who cause these damages. If nothing more was done than to estab-
lish convenient stations for observation upon the highest points of land, from which
the whole or a greater x^art of the forests might be overlooked, and to place persons
there in readiness to hasten promptly to the extinction of fires, this would be of itself

in most cases, sufficient to prevent the damages from these fires, by bringing aid in
time to check or restrain them in the beginning.
But it is certain that the most active vigilance is not enough many times to prevent

an evil that is so easy to produce. Excepting when the conditions of the locality and
the time favor, these fires cannot be seen by those watching for them, beyond a short
distance, and the force at hand may often be quite inadequate for their control. In
such cases there is no other remedy than to call promptly to the service a strong force,

and for this jiurpose it is necessary that the mayors should act promptly in calling
aid immediately into action.

Various means may be employed to attain this end, and it is impossible to decide
beforehand, where so much depends upon circumstances.
The principal bodies of our forests are almost always remote from considerable cen-

ters of population, and placed under orographic conditions that would, as a general
rule, hinder the employment of such a network of telegraphs as would be necessary
for the occasion, even although the older and ruder apparatus were employed. This
would not, however, prevent their use in certain localities that present appropriate
conditions, such as are found in the Sierra Bermeja and La Torrecilla, in the province
of Malaga, the center of great masses of forest, or in the forests of Zuerra de Zaragoza,
or at various points in Castellon, Soria, Cuenca, Cadiz, Granada, Navarra, Valencia,
and Segovia, where it would be convenient to adopt either the optical or the electrical

systems, or both combined, but always joined with a personal vigilance that shall

bring aid on the first instant to the extinguishment of fires. Fortunately the govern-
ment has under existing provisions, the means necessary for satisfying so important
a measure.
To the end that measures may be adopted for securing this end, it has pleased His

Majesty, the King, to decree as follows:
Article 1. The general direction of agriculture, industry, and commerce, upon pre-

vious examination of the forest districts shall fix the number of temporary fire-

watchmen that shoud be employed, and shall api)oint them for the months of July,
August, and September.
Art. 2. The nomination of these guards shall be made by the chief engineers of the

districts, preference being always given, where possible, to persons ofapproved capacity
and intelligence.

Art. 3. Stations shall be formed upon the most elevated points, from which a wide
area of the surrounding country may be observed.
Art. 4. In woodlands, where the danger from fires is the greatest, a larger number

of watchmen shall be employed.
Art. 5. The governors shall especially charge the local authorities, civil guards,

rural guards, and agents of the pulic safety, to indicate the places that they regard

as the most exposed.
Art. 6. The civil guards in their districts shall, in spring and autumn, watch with

greater care and frequency the places of stopping and passing, of shepherds, wood-
cutters, sawyers and others who pass through the forests or work permanently in

them.
Art. 7. Overseers of cultivation who are so situated that they can readily observe
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tlie forests, shall have constant watch over their charge, and watch with more care
the places where fires are most liable to break out. Upon the adoption of any new
changes, they shall immediately take measures for preventing dangers, as soon aa

they come to' their knowledge.
Art. 8. The engineers and their assistants shall visit all the localities, that they

are required to examine, and inspect thoroughly the service.

Art. 9. All assistants, as wellies civil guards, and all persons employed in the forest

service, shall, with the greatest attention, and under the strictest responsibility,

watch over the exact observance of the existing regulations, in regard to the police of
the forests, with the view of preventing forest fires, and especially article 149 of the
ordinances, that prohibits the carrying or kindling of fires in a woodland, or within
180 metres of its borders, under the penalties therein mentioned.
Art. 10. Whenever there is an absolute necessity of kindling a fire in the forests,

the place shall be designated by the overseers, and a trench not less than a meter in
depth shall be dug around the same.
Art. 11. The engineers and assistants shall designate the places that they may

deem most convenient, for depositing the axes, mattocks, panniers, and other articles

most useful in controlling fires.

Art. 1'2. Vacant belts and fire-guards shall be made of proper width, and in places
most convenient for preventing the sx^read of fires.

Art. 13. In every place where a fire has been declared, the engineer shall direct

the measures that he may deem necessary for extinguishing it ; or if he be not present,

then the assistants, the overseers, and the civil guards. All the employees of the serv-

ice, public servants, and whoever is concerned in the said ox)erations, shall be sub-
ject to the command, and shall comply strictly with the orders of the person who may
be in charge.
Art. 14. Whenever any person shall observe a fire, ho shall give immediate notice

to the employees of the service, civil guards, and local authorities, and those who
should act shall immediately announce the same by means of the usual signals pre-
viously agreed upon ; when all those who are required shall at once assist in extin-
guishing it.

Art. 15. An effort shall be especially made to limit the fire, by isolating it within
a definite space, by means of the vacant lands or fire-gnards, and by adopting the
most speedy and effectual methods for completely extinguishing it, notice being taken
of the direction and force of the wind at the time.
Art. 16. After a fire has been extinguished, the woods must be watched with great

care, to prevent its renewal, or breaking out at any place.
Art. 17. The employess of the service upon the outbreak of any fire within their

district shall notice the point where it began, and the manner in which it escaped, as
also the day and hours when it was discovered, and the progress that it had made
when first seen.

Art. 18. Upon the occurrence of every fire in the forest, the greatest diligence shall
always be shown, to clearly ascertain the causes that started it, as also to arrest the
guilty parties if known, bringing them before a competent tribunal with as little delay
as may be in order that they may be punished for the results of their delinquency.
Art. 19. Those who hold any rights of usage, or any privileges in a burning forest,

who do not hasten to assist in extinguishing the fire when called upon, shall be de-
prived of their rights for a time determined in article 150 of the ordinances.
Art. 20. The forests overrun by fire shall be rigorously inspected in conformity

with the provisions in the royal circular order of January 20, 1847, in order that its

condition may be exactly known in every part.
Art. 21. After the extinguishment of a forest fire, prompt measures shall be taken

for verifying the trees that are injured by the fire, and for their removal and use for
the best purposes to which they may be applied.
Art. 22. In the same manner measures shall bo taken as found exp<3c)ient for the

replanting of forests that have been destroyed by fire.

Art. 23. Within as brief a time as possible, and not to exceed eight days, the gov-
ernors shall inform the ministry of agriculture, as provided by royal circular order of
June 24, 1848, of every fire that may have occurred in the foresfs. Tbe said report
shall show from the data furnished for the purpose, a circumstantial account of the
occurrence, omitting nothing upon the following points:

(1.) The area of woodlands burned.
(2.) The cause of the fire.

(3.) The hour and the point where it began, and where it was extinguished.
(4.) A description of the i^ractical operations and means employed for extinguish-

ing it.

(5.) An approximate calculation of the number, quantity, and value of products
consumed, and of the destruction and injuries done.

(6.) The number, quantity, and value of products touched by the fire that may be
saved.
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(7. ) The behavior of those who hastened to extinguish the fire, specifying all those
who distinguished themselves therein, as also those who did not attend when called
upon, and who were under obligations to do so, in order that the former may receive
the reward, and the latter the correction that they deserve.

(8.) The tribunal that gave a hearing to the case.

(9.) The measures adopted under the instructions of the officer reporting, relating
to—

(1.) The investigation of delinquencies

;

(2.) The sale of damaged products ; and,

(3.) The replanting of the woodland.
Art. 24. The engineers shall prej)aro and transmit in the month of May the data

prescribed in Article 1.

Art. 25. The chiefs of the forest districts of Malaga, Zaragoza, Castellon, Soria,
Cuenca, Cadiz, Granada, Navarra, Valencia, and Segovia shall accompany the above
report, a project for protection and detailed estimates concerning the kind of tele-

graphic signals that might be established most conveniently within their several
jurisdictions, particular reference being had therein to the extent and importance of
their forests. Upon the approval of these projects, the engineers shall adopt the
necessary measures for their establishment, so that they may be in readiness to oper-
ate by the 1st day of July following.
Art. 2Q. The day-wages of the temporary watchmen, and other charges that may

arise from this service, may be paid out of the credit granted for the improvement
and extension of telegraphs by Chapter 19, Art. 2, of the appropriation for the service
of the ministry.

The regulations concerning forest fires in force before the preceding
were issued date from July 12, 1858, i:)rovided for the appointment of
forest guards, the establishment of stations, the summoning of aid in

case of fires, the inspection of damages, and an early report of details,

very much the same as in those of 1881. It did not, however, include
the systems of telegraphic signals in certain regions, as are now pro-

vided.
Latv of Baden for guarding against Fires.

When charcoal is made in the woods, the place shall be designated
by the forester in charge. The surface around the coaling i^lace uiust

be at least fifteen paces distant from the branches of the nearest tree,

and at a distance of four paces from the ground all combustible mate-
rials shall be removed. The x>ace, as used in this connection, shall be
taken as equal to two feet and a half.

The coal-burner is bound to notify the forester or forest agent of the
time when he intends to set his meiler on fire. After the fire has been
applied he must never at any time allow it to be left alone by day or
night, and he must at all times have a supply of water near for imme-
diate use.

In stormy weather he must put up some wind-screen in such a way
that the meiler shall not be exposed, and that no coals be blown away.
No coal shall be removed at any time, until after a lapse of twenty-four
hours after the burning is finished.

The above rules likewise apply to the burning for ashes.

Within the woods, or within fifty paces thereof, and on the surround-
ing moorlands, it is also strictly forbidden to use any fires without noti-

fyiug the forester in charge and taking proper precautions against their

spreading.
The following are included in the above prohibition:

{a.) The fires which the forest guards in their several districts, the
wood-cutters in their allotments, or workmen in stone-quaries may have
occasion to kiudle for cooking or warming, which fires may only be
made in places previously designated and prepared.

[h.) The fires which are set for burning roots and in clearing of the
ground in preparing it for field culture. In these it is to be seen to
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that the fires in the woods are not less than ten paces from the stand-
ing trees and the ripened timber, and this interval must be cleared
away.
The kindling of a running fire in a clearing is forbidden; neverthe-

less at a proper time the forest officer in charge, and the burgomaster
may, at their discretion, authorize the same.
The forest guards, wood-cutters, quarrymen, and others above men-

tioned, when they have occasion to make a fire in the woods or near
it, are bound to extiuguish the same before leaving it.

The burning of tar or limekilns may not be allowed in any place
nearer than fifty paces from the borders of a woodland.
Upon the proceedings to be had in case of forest fires, the regula-

tions are elsewhere stated.

14.

—

Forest Fires in Finland.

Of all people in Europe the Finns are perhaps most addicted to the
setting of forest fires. It is a custom that they brought with them
from Asia, some centuries ago, and it forms a part of a system of cul-

tivation that is practiced to a large extent in jS'orthern Europe.
The woods are cut down, and allowed to get dry. They are then

burned ofi', and rye or barley is sown the first year, and oats the next.

The ground is then left to grow up to a second growth of wood, gen-
erally the white birch and the alder, until thirty years old ; by which
time the fertility of the soil has been renewed sufficiently for another
cropping as before.

In the southern i)art of the country, where the land is of better qual-

ity, this custom has been abandoned ; but in stony regions in the in-

terior at least 50,000 hectares (about 124,000 acres) are thus annually
burned. The Government has tried to stop the practice, and a recent
restriction has been promulgated upon the subject. It is found diffi-

cult, however, to enforce the regulation, more especially upon private
lands, where it is deemed the only means of rendering cultivation

available.

Fire is also used as an agency in agriculture by burning off moorlands
for cultivation, and for imi)roving the pasturage. The carelessness of

herdsmen, hunters, fishermen, and travelers often causes great injuries,

and more rarely thej' are set through malevolence.
In 1880 considerable fires prevailed in the Crown forests, having es-

caped from private lands, but the means employed for controlling these
fires generally limit their extent. The means of control are better or-

ganized in the southern part of the country, where the average district

under one guard is not over 3,000 hectares ; but in the northern part,

where they sometimes embrace 50,000 hectares, a fire may get beyond
control, especially in a dry season, when the flames run u\) into the
tree tops, and are carried along before a strong gale of wind. In such
a case they must run till they spend themselves, and there is nothing
left to burn. In systematically defending a forest against an advanc-
ing fire, two lines of men are placed in the woods ; one of which looks
after the falling cinders, and beats out the fires they kindle with pine
bushes or other means at hand, while another line with axes hastily

clears a space for back-firing. During the past summer (1880) a fire

that had got fully under way in the Crown forests was thus sul3dued.

In five hours it traveled four versts ( ) and overran some 2,000
acres. On the first day 80 men were employed, and for a week after-

wards half a dozen more to watch the woods and prevent any revival
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of the fires. The laws in Finland in regard to forest fires are the same
as in Sweden, and in case of an alarm each family is obliged to furnish
one man for the work.

15.

—

Forest Fires in Styria.

In a paper entitled ^^J^otes on Styrian Forests," by Samuel IS'oble

of Alabama,^ the following notice is made of forest fires:

The trees (spruce-pine) are planted so thick that when they grow up they effectually
shade the ground; the branches underlock each other; the light of the sun cannot
penetrate. Left for one hundred years without cutting, they grow from 14 to 18
inches in diameter ; a tree to every three or four square yards of land. The soil beneath
is a mass of decayed vegetation, the accumulation of leaves, cones, and rank vegeta-
tion of grasses and ferns that spring up from the wet and densely-shaded ground

;

hence forest fires are very destructive, and are regarded as a puljlic calamity. It

destroys all the young trees, baking and burning up the soil, destroying all vegetable
matter, and making it almost impossible to re-establish the growth.
The laws against firing forests are very stringent—ten years' penal servitude. It is

regarded as a greater crime than burning buildings. Every precaution is taken to
keep fires from breaking out, so that they very rarely occur.

16.

—

Forest Fires in Algeria.

The forests of Algeria have been repeatedly ravaged by fires, which,
in the draught and heat of that country, will rage with great energy
when once started. These fires were very destructive in 1860, 1863,

1864, 1865, and 1873. From their simultaneous appearance in 1865 at
many remote points, the belief became general that they were set by
incendiaries having a concerted plan previously arranged, and as was
supposed by the Arabs, through jealousy of the Europeans, who had
undertaken contracts for working the cork-oak of the country. These
contractors had invested a hundred millions of francs in this business.

As an illustration of the fanaticism of the natives in reference to this

subject, it is shown by official records, that on the morning of the 25th
of August, 1865, a fire broke out in the bushes by the side of a public
highway, when a number of the natives hastened to tlie place, and soon
succeeded in getting it under control.

One of them, Mohamad Ben Arba, then proposed to set fire to the dwarf palms on
the estate of the family Ben Hessah, and in spite of the earnest remonstrances of his
co-religionists as to the dangerous consequences that might follow, he seized a rod,

kindled it in the embers of the fire already subdued, and set fire to the palms above
mentioned. The fire, fanned by the south wind, quickly spread with fearful energy
upon the zaonia, or undivided property of the family, devouring, besides palms and
bushes, a large quantity of great trees (lentiscus, evergreen oaks, and olives), a small
grove of Aleppo pines, a dwelling occupied by a Spaniard, and a dozen other dwellings
inhabited by members of the family Ben Hessah, and finally the catafalque and the
internal ornaments of the marabout attached to the family.

The accused was condemned to hard labor for life, and another fanatic

who had been concerned in firing the woods was condemned to death.

A commission was appointed to examine the question of forest fires

and study the means by which their danger could be lessened, or their

occurrence prevented, as also to advise as to the claims for damages to

the contractors that should be allowed by the government. Their re-

port passed in review the various causes to which these fires might be
attributed, and proved that no theory of spontaneous combustion or of,

carlessness was sufficient to exi)lain them. In short, it was necessary
to ascribe it to the malevolence of the natives, and the result of politi-

cal and religious fanaticism, the seat of which was in Mecca, and which,

^Journal of the United States Association of Charcoal Iron Workers, vol. ii, p. 33.
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at various times since 185G, had tooofteu been felt where Christians had
been brought in contact with a Mussuhnan population. The report ex-

pressed the opinion that the state should assure the contractors against

these fires and the damages that they had occasioned, and which could
not be valued at less than $18,000,000 in the years 1860 to 18G5.

Finally they appealed to the government in the future to jjrovide ab-

solute security so far as its power would enable it to do, and declared
that without this no grant of privilege could thereafter be enjoyed.

This security appeared to be easy of attainment by the enforcement of

rigorous laws, and especially those already in force in Algeria, among
which may be cited the law holding the native tribes collectively ac-

countable for the fires that might happen, besides holding the guilty
persons personally punishable when found.
In 1873 these periodical fires in Algeria had become so intensely de-

structive that the government again appointed a commission to devise
the means for preventing the return of these disasters. This commission
recognized the necessity of a law authorizing the government to impose
upon the population, in the rigion where these fires occurred, such meas-
ures of repression and accountability as might be deemed efl'ectual.

17.

—

Forest Fires in India.

Dr. Schlich, in reporting the forest work in Sinde, for 1871-72, says:

Fires are very rare in Lower and Middle Sinde, but very frequent in Upper Sinde. A
careful examination of all the forests in Roliri, Gulala, and Sakkhar Rangers, shows
that for many years past about one-fourth of the whole area has been overrun by fires

annually, whereby large tracts of forest have been destroyed, which contain now noth-
ing but grass and small shoots of lai. There is no doubt that the greater portion of
these lands will be covered with forest again, if the fires are kept out, and this is of
the greatest importance, as the forests will otherwise fail in furnishing the fuel required
by the steam flotillas, and the proposed Indus Valley Railway.
Almost all these fires are ignited by cattle owners, with the view of obtaining a new

croj) of grass. In order to prevent or reduce the occurrence of conflagrations,- all cat-
tle owners have been compelled to live outside, or just on the boundary of the forests.

In addition, the laying out of a system of fire-paths has been commenced, and during
the last two years a total of 38^ miles of roads, 20 feet broad, has been constructed in

the Sakkhar Range, whereby the Abad and Aliwahan subranges, comprising an area,

of 39,999 acres, have been divided into compartments of about one square mile each.
During the next few years this net of roads will be extended over the whole of the
forests in Upper Sinde.

All forest officials have received strict orders to report every fire that takes place
a that they are obliged to give the subject their constant attention. This measure,
as been very beneficial, as it has resulted in a very extensive reduction of fires; more-
over almost all the fires in the Sakkhar Range have been arrested by the new fire-

paths.

Daring the year reported 36 fires had been reported, and the area
burned was 1,590 acres. In eight prosecutions two convictions were
obtained, one resulting in fine and the other in imprisonment. One
fire was started by a hunting excursion, and one by an overseer of pub-
lic works. Several blocks had been closed against cattle for a year,
so that the owners would get no benefit from the new grass.^

The experience of the next year tended to show that these openings
of 20 feet were not wide enough to check a fire when a strong wind was
blowing, but that they were nevertheless useful, inasmuch as they open
out the forests and make them easier of inspection. Objections were
raised against the plan of closing the forests against cattle, from the
loss of revenue that resulted, but these were not sustained by superior

^Administration Beports of the Forest Administration in the Bombay Presidency, for 1871-72,
p. 58.
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authority as these fires Avere often started by herdsmen, and the ex-

clusion of cattle would be a removal of natives.

As a further means for checking fires a trial was recommended for
eradicating certain grasses by burning at a proper time, and cultivating
a year.i

Fire-paths, cleared 20 feet wide, however convenient as lines for ac-

cess and inspection, have been found too narrow to X)revent the fire

from crossing in a windy time. Their widening has been recommended
to 50 feet, and in one instance a single fire path around one reserve in
India measures 174 miles long and 300 yards wide.^ This requires the
constant clearing of 19,000 acres of land. It is suggested that strong,

deep, evergreen hedges of prickly pear, intermixed with bamboos,
American aloe, and trees, would serve the purpose better at less ex-

pense. This idea was condemned as dangerous and impracticable by
superior authority.

Great advantage has been realized by enlisting the services of the
villagers to guard against the occurrence of fires and to extinguish them
when begun. The conservator of the northern division of the Bombay
Presidency, in speaking of the causes and prevention of fires, says:

The great keystone towards securing the prevention of fire, as well as the mainte-
nance of conservancy, is the good-will of the villagers living on the borders of the
forests, and every reasonable endeavor should be directed towards enlisting their co-

operation in the interests of forests.

The Fanicum specahile is found in that region to be a grass that will

grow in the dryest and hottest places ; it grows to a height of 3 or 4 feet,

has deep, strong roots, is very sweet and succulent, and is always green
j

the fire will not travel across it.

Among the pests of the forests of India are creepers that choke and
strangle the young trees, and encumber the larger timber, and the
pricldy pears, which so i)ersistently spreads through the forest as to seri-

ously hinder its working and obstruct its growth. The eradication of
these, the former by cutting and releasing and the latter by uprooting
and burning when dry, form a constant and ever recurring cause of ex-

pense. If part of the roots are left the plant reappears and spreads
again until it becomes as thrifty as before.

The prickly pear of India is a native of Brazil, and was introduced a
century and a half ago. Its rapid si)read is due to the birds being fond
of the seed. It was formerly thought to be of no use whatever, but it

is now found that certain tree seeds germinate very quickly in its ashes
and that the i)lant itself is very valuable as a manure. For this use it

is thrown into a tank (pond) through which water for irrigation passes,
and, as it decomposes, the gases absorbed by the water and the half-

decayed tissues afford the best fertilizing qualities to the water that is

being conveyed to the plants under cultivation. It is also found ser-

viceable in preventing the entrance of fires where allowed to grow as a
hedge in dense masses on the borders of a forest.^

The reckless improvidence from burning off forest lands for tempo-
rary cultivation is shown in a report of the forest service in India, in

which it is remarked:
It must be the endeavor of the department to cover the hills with any kind of shrub

"which will do for fire-wood. I am afraid the hills will never produce any trees of a
superior description. The want of any kind of vegetation results in scanty rainfall

and periodical famines. * * *

'lb., 1872-73, p. 83.

^Forest Report : Bombay, 1874-'75, p. 51.

^Administration Eej^orts of the Forest Department in the Bombay Presidency, for 1874- '75,

p. 49, 50.
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No system of cultivation is more destructive to forests, detrimental to the prosperity

of the country, and demoralizing in its effects on the people who subsist under it, than
koorarie. The trees growing on the steep slopes of hills are cut clean off, not a stem
being spared ; the whole is then burnt lying on the ground, and two, or at most three

scanty crops of very inferior grain are produced by sowing seeds in the ashes. After
this the ground is abandoned, the cultivator refusing to pay assessment for the land that
he has converted into a barren waste, and new forest land is taken up elsewhere to

be similarly treated.

The cultivation of the very inferior grains raised on the smoldering ashes of rich

forests deserves no encouragement.^

Ill semi-tropical countries a luxuriant undergrowth is among the
most prominent agency for carrying fires through a forest. This is

shown in the Upper Siude, in the Presidency of Bombay, in India, where
the flood waters lie deep and long, and the vegetation is very rank.

The Administration Report of the Forest Department for 1873-'74 (p.

134), in describing this condition, says

:

A very large proportion of the Upper Sinde is covered with a dense mass of grass and
reeds, 10 to 12 feet high, through which tamarisk and poplar strive to fight their way
up to the light and air. If tires were kept out for a series of years the trees would in

all probability overlap the grass, exclude the air from it, and so cause its destruction.

But as long as fires occur annually this will be impossilde. When the grass is ignited
it burns very fiercely, and trees and grass are burnt together. Within a year the grass
has grown up to its former height; on the other hand, most of the trees have been
killed, and those whose roots or stumps have survived have only been able to throw
out small shoots. Then the struggle between grass and trees begins again, with the
odds much in favor of the grass.

The only remedy appeared to consist of thorough cleaning out and
vStocking it with ''tali" {Balbergia sissu)^ a costly process, but one that
was thought to be remunerative. This tree grows rapidly, is never in-

jured by the frost, and is valuable both as timber and as fire-wood.

18.

—

Law for prevention op forest fires in the colony of Vic-
toria.

AN ACT to consolidate the Law relating to the Management of Towns and other Populous Places, and
for the suppression of various Offences. (Assented to June G, 1865.)

Sec. 21.2 jf ^uy person shall (except as hereinafter mentioned) ignite or use or carry
wheii ignited any inflammable material within twenty yards of any growing crops or
stack of corn pulse or hay, or within three yards of any stubble field or grass land, and
thereby the property of any other x>erson shall be injured or destroyed, or if any per-
son shall leave any tire which he may have lighted or used in the open air before the
same be thoroughly extinguished, he shall forfeit and pay for every such offence any
sum not exceeding one hundred pounds, or be imprisoned with or without hard labor
foi* any period not exceeding six months: Provided, That it shall be lawful for the
occupier of any land to burn any straw stubble, grass, or herbage, or to ignite any
wood or other inflammable material on such land, after he shall have cleared of inflam-
mable substance, a space of land around the straw, stubble, grass, or herbage intended to
be burnt, or wood or other inflammable material intended t"o be ignited, ofnot less than
fifteen feet in breadth, and after he shall have given to the occupiers of all land con-
tiguous to the land from or on which the straw, stubble, grass, or herbage is intended
to be burnt, or inflammable material to be ignited, notice in writing at least twenty-
four hours before burning or ignited as aforesaid of the time at which it is his inten-
tion to burn or ignite : Provided further, Thsi,t it shall be lawful for the occui)ier of
any grass lands, between the hours of two of the clock in the afternoon and nine of
the clock in the afternoon to burn off any grass or herbage from any such land in his
occupation, after giving the like notice in writing as hereinbefore directed, of bis in-

tention so to do, to the occupiers of all land contiguous to the land from which the
grass or herbage is intended to be burned, and after having drawn plough furrows for
a width of not less than three feet on either side of such grass or herbage : Provided,
also, That nothing in this section contained shall be taken to apply toany'place within
the operation of any act now or hereafter in force for regnlating'buildi'ngs and party
walls in the city of Melbourne.

^Administratio7i Reports of the Forest Department in the Bombay Presidency, for the year
872-73, p. 5.

^Statutes of Victoria, 1874, page 2079, sec. 21.
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19.

—

Insurance against forest fires.

Some years since several of the fire insurance companies in France
were accustomed to issue policies of insurance against the injury or de-
struction of forests by fire, more particularly in the newly seeded pine
forests of the "Landes" of Gascogne. The frequent and disastrous
fires that occurred in that region in 1869 and 1870 led them generally
to withdraw from this line of business, as the risks were found to be
greater than could be afforded at the rates that were charged, and in

fact more than could be calculated beforehand.
The i)rivate woodlands in that region mostly belonged to large estates,

and the idea occurred to these proprietors that a mutual fire insurance
company might be organized among themselves, against losses from fire.

The project was favorably received by many, and articles of association
were drawn up for the incorporation, which was to take the name of
the " Union Forestiere^^^ whose operations should be limited to insurance
on the mutual plan, of resinous and non-resinous forests within the de-
X)artmentsof Gironde, Landes, Lot-et-Garonne and Oharentes, and whose
principal seat of business should be at Bordeaux.

In a letter addressed to the prefects of the departments, with the view
of obtaining their official ^approval by way of encouragement, they say :

This company, gentlemen, of wMch the statutes have been distributed, is no specu-
lation of any men who have taken up the project with no idea beyond some limited
and personal interest, as an affair that may survive or peiish, as may happen ; it is an
association of proprietors adopted upon the broad basis of mutuality, for protecting
one another as much as possible against the unequal chances of a calamity that may
befall them, and which in their present isolated condition may at anytime ruin some,
while others are spared. Sixty-three of the principal proprietors of woodlands, rep-
resenting more thau five millions of the property to be insured, have given in their
acceptance of our statutes, and others in the depsy;tment must inevitably follow them.
They are at this moment obtaining the assent of others in the department of Landes,
and it is in the highest degree probable that the amount subscribed there, added to
that in Gironde, will be sufficient to reach, if it does not exceed, the ten millions of
francs, fixed as the minimum for the beginning of the mutual insurance company.
Upon attentively reading these statutes it will be seen that the combination pro-

posed bear evidence of great prudence in their character, and that they have for tlieir

object to prevent, in case of immense disaster far exceeding any expectations, the
operation beyond a certain limit, which the associated proprietors might not be called
upon to meet by assessment, and which they might not wish to exceed. It is in fact

a mutual fire-insurance company, with a limited responsibility upon each one of its

members.
The authors of this useful foundation have a desire to raise and strengthen the

courage of proprietors, and at the same time to increase the money value of property
of this kind, and the measure would doubtless lead to the favoring of general provis-
ions for preventing and controlling fires. They therefore respectfully request that
the project be considered by the General Council, and that the Council will, b}^ a fav-
oring vote, express its sympathies in the proposed enterprise thus presented. This
action would be regarded as a precious evidence of your favor, and it would tend to
strengthen our efforts and perhaps prove an element of success.

The vote ofapprobation was adopted unanimously, as desired, but the
events which followed put a stop for the time to all further efforts to-

wards the completion of the plan. It was taken up again in 1872, and
on the 8th of April of that year definitely organized upon a broader
basis than had been proposed in 1869.

The first article of these statutes declares that the Uiiion Forestiere is

formed as a mutual fire-insurance company, for protection against the
risk of fires in resinous and non-resinous forests in France and Algeria.

The proprietors thus associated for mutual insurance agree to pay
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for losses resulting from fires in resinous woods a rate that shall not

exceed the following

:

Per coat.

For woods under fifteen years of age 12

For woods from fifteen to twenty-five years of age 6
For woods from twenty-five to thirty-five years of age 3

For woods of thirty-five years of ago and upwards li

These rates are the maxima, which may be lowered either on account
of given circumstances or after a certain experimental period.

According to estimates made at the time a general plan of Forest in-

surance was under discussion, there were in France more than a million

of hectares of resinous forests (nearly two and a half million acres), hav-
ing an average value of 500 francs per hectare. It was assumed that
half of this quantity could be insured at a premium of 2 or 2^ francs per
1,000, or 1 to Ih francs to the acre. The average loss per annum for th&
last twenty years was stated as having been 100,000 francs.

In 1868 the loss was much greater, and in Russia it was very serious..

It was admitted that in very dry seasons, the risks might greatly exceed
the estimates, and that opportunities for fraudulent fires would be-

greater than in ijommon insurance.

We learn from M. Armand Fleury, General Manager of Insurance,
Paris, that at the time of writing (May, 1881) insurances are currently
accepted by nearly all fire-insurance companies in France against losses-

by forest fires. The rates are based upon the ages and the more or less

resinous quality of the wood, and if the forests are traversed by railroads,

they are considerably increased.

There are no Special Companies for Forest-Insurance in Europe. There-
have beeii some mutual companies, but it is understood that none now
exist.

From a circular giving the rates of Agricultural Insurance, and of in-

surance against fire, issued by the general office (Nos. 28 and 30 Rue de-

Grammont, Paris), we find standing timber classified at the following-

rates of insurance per annum for 1,000 francs

:

Non-resinous standing woods

:

Francs.

Over twenty-five years old , 0. 40'

Under twenty-five years old 0.75-

Besinoua standing woods:

Pines, fifty years old and upwards , 1. OO
Pines, fifty years or over, mixed with younger trees 1. 50'

Pines, thirty to fifty years old 2. 50^

Pines, fifteen to thirty years old 3. re-

pines, ten to fifteeu years old 5. 00"

Pines, under ten years old 10. 00

In all cases the agents are to consult the company before concluding
the insurance. Wood, if non-resinous, may be insured while in course
of cutting, if not in a saw-mill or connected with an industry that in-

creases the risk by fire, at 2 francs per 1,000. Wood -yards, ship yards,
saw-mill stock, charcoal, «&c., are also subjects for insurance at rates

depending upon the risk, and varying from GO centimes to 2 francs for

one year for 1,000 francs in value.

The instructions issued to agents for insurance of woods and forests

are as follows

:

The premiums for standing non-resinous woods are fixed at 75 centimes for trees over
twenty-five years old, and at 75 centimes for trees of younger age, but these rates do
not apply to Algeria. You may allow the presence of 10 per cent, of resinous trees

without increasing these rates, if uniformily distributed through the forest. The fol-

lowing clauses should be inserted in liolicies for insurance of woods and forests:

H. Mis. 38 17
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The company insures M. for the sum of upon woods standing and not
felled, not inchiding the stumps and brush, otherwise called underwood, composing
the woods known as ,

containing about hectares, sloping towards the east
, to the west , to the south —, and to the north , and situated

in the commune of .

M. declares: (1). That the said woods are being amenaged on a period of
years; and that the principal kinds arc , ,

'—. (2). That they
contain no resinous species, or, at most, that there are not more than one-tenth of res-
inous species, and this part uniforndy distributed throughout the woodland. (3). That
there are within the said Avoodsno millsnor manufacfcories of charcoal, wooden shoes, or
boards, nor buildings for holding merchandise specified as hazardous on the company's
list of charges.

It is furthermore understood

:

1. That the iierson insured is required to report immediately any changes that
may affect the Yfeviod of amennfjemtni declared, in which case the company reserves
the right of canceling the policy. In default of this notice the insured will, in case
of a tire, have no right to claim damages.

2. In case of a fire the adjusters will take as the basis of their estimate of coppices,
the prices of sales, or of regular cuttings, as they were quoted on the day of the accident

;

or in the absence of such sales or regular cuttings, the estimate shall bo upon the usual
price at that age. In either case the amount shall be divided by the number of years
of the period to obtain the value per hectare of each year for the area burned.

3. The company guarantees nothing on account of the trouble that may be occasioned
by tiro in the conrse of amenagcmetit.

4. In estimating the damage to reserved trees (baliveaux) the experts shall take into
account

:

a. The average age at which the trees are cut

;

6. The age and total value at each age of all the trees damaged, as they would have
been (had the fire not struck them) at the time appointed for their cutting;

c. The depreciated value, as above, that these trees will have at the said period.
The damage will bo the ditference between these two estimates.
5. In case of disagreement between the parties as to the amount of damages, a

definite decision shall not be made until the mouth of September of the year next fol-

lowing that of the fire.

6. Following the methods of valuation above described for the coppice woods and
haliveaux, the damage is to be calculated as it Avould bo found when the wood had
grown to the full period of working, at which time only in the ordinary course the
insured could claim his loss. The indemnity that may be paid on account of the dam-
age, if the woods burned have not come to their full growth, will be charged at the
rate of 4 per cent, by the company, for so long as the object injured may remain until
the regular time of working.

In determining the damages done to a forest by fire, it is to be re-

membered that the loss of wood actually burned may form but a small
part of the injury sustained. It might justly include the expenses in-

curred iu extinguishing it, the depreciation in value of what remained
when cut for market, the damage to young timber not yet grown to a
size fit for important uses, and, finally, the permanent injury to the soil

itself from the burning out of organic material, upon which its fertility

might in a great degree depend.
It is understood that insurance against forest fires has been under-

taken in the United States to a very limited extent by individual under-
writers, and upon their personal responsibility. The manner in Avhich

the transaction was done, in the one or two (;ases that have come to

our notice, was not calculated to gain, and did not deserve, confidence.

In one instance, where an insurance was made upon the timber of a tract

of wild land, there was little or no knowledge of the risk incurred or

the market value of the property insured. It was little beyond a ran-

dom bet, but under the formalities of a contract and in apparent good
faith.

Whether we regard the value of timber standing in forests as insura-

ble or not, it is evident that this value, whether as a market price for

present sale or as property held for future profit, is materially affected

by the risk that is run of its being in any dry season either wholly de-
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stroyed or greatlj' injured by fire. The uncertainty should at least lead

the owner to incur any reasonable expense in the adoption of measures
tendinijj to avert the danger, or at least diminish the risk, either by
aflbrding facilities for checking the progress of the fires when started

or by providing safeguards against their occurrence and the means for

promptly suppressing them as soon as they are discovered.

VIII. INSECT RAVAGES.

1.

—

The Injuries done to Spruce and other Coniferous Tim-
ber BY INSECTS.

There is no kinds of trees without their insect enemies, that live upon
them, or that pass some part of their lives in feeding upon them. The
conifers are particularly liable to these injuries, and they are exposed
to these damages at every stage of their growth, from the seed even
before it has fallen or while in store, or from the moment of its plant-

ing, to the final decay of the timber^ which is often caused and always
hastened by their agency.

In the early part of this century extensive damages occurred to the
pine timber of the Southern States from this cause, and at various times
in regions where the pine and spruce timber is common these damages
have been caused, and often to a great extent; but after a few years,

through some condition of the weather unfavorable to the insects or from
the increase of the animal life that feeds upon them, the balance ofnature
would gradually become restored, but generall}^ accompanied by a suc-

cession oi' timber growth that was different from that wbicli had been
destroyed.
About the year 1875 the spruce timber in jSTew Brunswick, along the

Mivamichi Eiver, began to die off in great abundance, the hills suffering

more than the valleys, and the dense woods more than those where
partial clearings had been made. The largest and best of the timber
suffered most, and the younger growth appeared somewhat favored,
but was not whoUj^ exempt.

In the following year it appeared on the Allegash. and other tribu-

taries of the Saint John River in northern Maine. But few trees were
affected the first year, but it increased very much for about three years,

at the end of which time it was estimated that at least one-half of the
marketable si)ruce was dead and unfit for manufacturing purposes.^
These injuries extended through the spruce forests of the whole of

Aroostook County and the most northern range of towns in Somerset
and Piscataquis Counties adjoining. Further south the timber was
less affected. The timber, if worked the next year, could be saved, but

1 This estimate and opinion is given by Mr. Robert Connors, of Upper Saint Francis,
•who has been more largely concerned in lumbering operations in that region than any
other person. In writing, in April, 1881, he expresses the belief that the injury had
almost ceased, and says

:

'* I have been making diligent inqniries from parties that I hnve had out exploring
fn different localities (and have often been in the woods myself) and they all ajjpear
to think that the dying has almost if not altogether ceased."
Mr. Connors estimates the total loss of spruce in Northern Maine at not less than

1,000, 000,000 feet, board measure, Avhich, valued at the customary rate of $1.50 per 1,000
feet for stumx^age, would amount to $1,500,000. Ho states that the whole of the black
spruce region in New Brnnswick is affected in a similar manner, excepting a narrow
strip of about 20 miles wide along the shores of the Bay of Fundy.

It is stated by the National Economist, of Ottawa, Canada, that one operator in
New Brunswick will cut 50,000,000 feet of spruce on the Nashwaak River the coming
season (1881) because of the damage done by insects, and to save it from a total loss,

which would be unavoidable if the timber were left standing another year.
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somewhat impaired in value. It deteriorates, however, quite rapidly,
and in the third year it is good for nothing.
On examining these trees the bark is found perforated with small

holes, and in and under the bark (but not in the substance of the wood)
there are found great numbers of the larvae of a small beetle. The
foliage of the trees attacked does not turn red, as when killed by a fire,

but it falls oft", a few stunted leaves near the tips of the branches being
the last to remain. Tlie bark of such trees has an unusually reddish
appearance, but this is found to be due to the scaling off of the outer
portion from the attack of woodpeckers, that come in flocks of unusual
numbers to feed upon the larvae.^

Various theories have been suggested to account for this casualty.
Some believe that the death of the timber results from its coming to
full maturity, and that it is only a natural death from old age. Others,
with more probability, regard it as primarily caused by a storm that
occured in November, 1871. There fell at that time an unusually great
depth of snow, which being damp lodged upon the tree-tops, bending
down the smaller trees almost to the ground, and breaking off others
by their weight, which was increased by a rain. This was directly
followed by a severe gale of wind, which began in the morning and
continued with great violence through the day and night. It threw
down much timber, and on some exposed ridges there was scarcely any
left standing. These injuries extended hundreds of miles in Maine and
New Brunswick. It is not improbable that this snow and the gale that
followed it may have loosened the roots and in some degree may have
impaired their vitality and thus may have rendered them more suscepti-
ble to the attacks of insects.

There are two species of the spruce in Northern Maine ; the black
spruce {Plcea nigra) and the white spruce (P. alba), but these damages
occurred chiefly along the former, perhaps partly because it grows in

the lowlands and along the valleys of streams, where the trees gener-
ally appear to have more generally escaped.^

^A lumberman who had worked in these forests where much of the sprnce had died
describes these birds as remarkably abundant. Their pecking upon the trees made a
noise through the woods that was quite unusual, and in fact much beyond anything
he had ever before heard, especially in the evening and with the first light of morn-
ing. There were two or three species, a few of the red-headed kind, but most of
them of smaller size. They would even follow the trees to the grounds where they
were yarded for survey and rafting, and pursue* their occupation when not disturbed
as the timber lay on the ground.

2The white spruce occurs on the upper waters of the Saint John, beginning at about
the mouth of the Aroostook, and it extends further northward and into Canada, where
it becomes an important timber tree. The black spruce, which is much more abun-
dant, extends further south, where it forms dense forests, sometinjes as many as a
hundred largo trees being found on an acre. It is from this latter species that by far
the largest i)ortion of the deals shipped from the province of New Brunswick (and
partly grown upon the upper waters of the Saint John) is sawn.
The late Abb6 Bruuet, of Quebec, made a special study of the spruce in reference

to its botanical characteristics and the geographical range of species within the limits

of Canada, where both species occur in the greatest perfection. He employs the
Generic name '^Picea," as adoi>ted by Carriere and some other systematic writers
upon the conifers, and says

:

"The Picea alba is one of the most widely distributed trees in Canada, extending
from east to west and from north to south, and following the course of the Saguenay
it is found along the river Mistassini to its source. At that latitude, however, its

size diminishes, and it finally disappears entirely above the Cascades. It appears in
the Hudson Bay territories, where, according to Richardson, it attains a large size

and forms the most important forest tree in these northern regions. It is a tree of
first dimensions, usually attaining in the most favored localities a height of 70 to bO
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It is well known that there are several species of the scolytidae, the
most destructive family of the coleoptera, that infest the spruce, espe-

cially when this timber has been felled from any cause; and where there

is a great abundance of this fallen timber they multiply in prodigious
numbers.
Upon a subsequent page we give the results that followed the pros-

tration of manj' spruce trees by a storm in the region of the Jura, a few
years since, and a statement of the energetic measures that were suc-

cessfully employed ui)on that occasion to arrest the injuries that threat-

ened to destroy w^hat was left of the remaining timber still living.

In the case of the spruce found dead or dying in our northern forests,

there cannot be the least doubt but that at the proper season an
abundance of these insects in a perfect form may be found upon these
trees, and their larvse, in the form of small whitish grubs, in abundance
in the bark, and between the bark and the wood, of every one of such
trees, although there is a difference among naturalists of distinction as
to whether they appear as the cause or the effect of these injuries with
which they are so uniformly associated.

In such vast areas of woodland as we find in Xorthern Maine it is

entirely hopeless to attempt the energetic measures that are employed
in older countries lor arresting these damages. We cannot expect
that the owners of these lands can cause a careful inspection of each
tree, and that they can cut down and peel for burning the bark of every
tree found infected. The calamity appears beyond human control in a
tountry where a well-organized forest service does not exist, and where
chere is such a wide disproportion between the value of lumber and
the cost of labor as we find in our country.

feet, with a diameter of 25 inclies at tlio base. It has beeu fonnd along the Sagnenay
fiom 130 to 140 feet in height. The large trunks taper to the summit in the most
regular manner; they are straight, and the branches extend outhorizonrally, and are
arranged in true conical form, tlie top being slender and very symmetrical, giving the
tree a very characteristic form. Where exposed to the winds the tree becomes scrubby
and stunted, as on the island of Anticosti, where, in exposed situations, it scarcely
grows 5 feet high, forming a kind of hedge from 10 to 20 feet thick and entirely im-
passable ; but in the interior of the island it grows to its usual size. It bark is whitish
on the branches, but upon old trunks it presents a corky tissue of reddish brown and
a scaly rhytidome cracked in all directions and x>eeling oif in grayish white flakes,

from which some authors think the specitic name is derived. * •» * This tree
blossoms towards the end of May, in the latitude of Quebec, and ripens its fruit the
same year, but does not shed its seeds till the next spring. The cones will then open
with moderate heat." » * *

The Ficea nigra is also abundantly disseminated in North America, and it may be
said to be more extensively distributed in Canada than the preceding species, for we
meet with it further north and upon the highest lands. The elder Michaux, in his
manuscript journal, reports it as found upon the hills that border Swan Lake, but
only of dwarfish size, and on the higher land it disappeared altogether, giving place
to the Finus rupestris, which reigns supreme in those boreal regions. The black spruce
is a tree which, in certain localities, may reach a height of 70 feet and a diameter of
15 to 18 inches, but it is generally less and seems to dwindle in size towards the north.
Around Quebec it does not grow more than 60 feet high, and on the Saguenay not over
40 to 50 feet, with a diameter of 8 to 10 inches. It delights in a humid soil that is

black, deep, and thickly covered with moss. In soil that is constantly wet or much
covered with water it scarcely grows, and never to much size. The bark of the black
spruce is yellowish on the young branches, and the trunks of old trees have the bark
corky and reddish, cracked more in the vertical direction, linallj' flaking off in scales
that are somewhat square. * * * This tree blossoms in June, about eight days
later than the white spruce, and ripens its seed the same year. * * * The
two species of spruce show no difference in the structure, color, weight, and other
qualities of their wood, which bears the same prices in the Quebec market. {Uisfoire
des Ficeas qui se rencontrent dans les Limiies du Canada, ])ar L'Abb<5 Ovide Brunet, Prof.
Ordinaire a I'Universitd Laval, etc., Quebec, 186G, p. 16.)
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With respect to iDJuries to spruce in MaiDC, it is tliougbt to be pro-
gressively passing westward, and that it would graduall^^ disappear.^
A correspondent in Newport, N. H., reports that some forty years

ago the mortality of the spruce timber was very great on the hills and
mountains iu that part of the State (Sullivan County), where the soil

was shallow, and ou the tops of ledges. It was theu attributed to
drought, but uo exact observations were made.

In Sagadahoc County and elswhere in Maine the spruce timber has
within the last five years suffered greatly Irom the larvae of quite
another class of insects that feed upon the leaves of the season's growth
upon every branch and twig. In the first year the injury was not great,
but in the second and third years it destroyed the trees entirely. It is

estimated that at least two-thirds of the growth of spruce is killed,

especially near the sea-shore, where the timber is nearly all spruce. In
districts where the growth is a mixture of different species the injury
Ls less.^

While visiting the timber region of New Brunswick, in 1880, we made
inquiries of the lumbermen concerning the time that the spruce required
for restoration by natural growth, when the trees too small for lumber
were allowed to grow. It was the opinion of some who had had the
longest experience that where no trees are cut less than 11 inches at
the stumi) a new growth would be made in five years sufficient to yield

2,000 feet, board measure, to the acre ; but in this much dei)ends upon
the soil, and everything upon the |>rotection that is given against fires.

The correspondent at Sherburne, Eutland County, Vermont (Hon.
Daniel W. Taylor), reports the spruce as a valuable timber ou the Green
Mountains, and estimates from accounts received from lumbermen that
fully one tree in eight in that town is either dead or dying, some be-

ginning to perish from the top, and others from below upwards, and
there being no noticeable difference between those that grow scattering
and those in thick clumps on the ridges. He has not remarked any
nnusual dying off* of the spruce iu recent years, but says

:

When a boy (I think 48 or 49 years ago next month ^) the snow fell in the mud.
The ground was not frozen, and the moist heavy suow lay 3 feet deep, hinderinj^, as
"was supposed, the ground from freezing around the trees. The sap api)eared to start,

and when it came on cold, it froze, and started the hark from the wood, causing the
trees to die. There was a V(frij great number of spruce trees that died the next summer
and the mountain tops looked red, so that the dead spruce could be easily distinguished
from the live timber to a great distance. A great number of apple trees perished in

orchards the same year, and apparently trom the same cause. The bark would peel
otf part of the way around, sometimes six or eight inches in width, and generally on
the south side.

A correspondent in Irasburgh, Yt.,'^ writes:

The white spruce is abundant, fully equaling in quantity all other evergreens

—

"hemlock, JSr, and cedar. These evergreens are mingled with the deciduous trees, being

^In the summer of 1880, in a journey through the extreme northern part of Maine,
and in Canada further north, we visited a portion of the spruce forests and made a
collection of the insects principally found in the bark. But the season of the year
-was not favorable for observing these insects, and but few could be found in a perfect
form, alt^hough their larvte were extremely abundant. Among the species idontitied

l)y Dr. Geo. H. Honi, of Philadelphia, were the Dendroctomvs rujipennis (Kirby);
Tomicns hudsomcus (Le Conte) ; Poli/{)ra/)hus rufipenU (Kirby) ; Xyloteres vitfatns (Kirby)

;

an undetermined species of the Ai/lfhorns Hjipophloms paralhins (Welsh); H. tennis

(Lee); Cerylon casfanemn (Say) ; Paromalus hisirltus (Er.), and a species of the llalco-

cerus{'^)\ of these the last live were neutral or not injurious.

•^Letter of J. E. MaUcH, Topsham, Mb.
^Probably in 1831-';}2, which was distinguished in Northern New York on account

of its deep snow falling upou unfrozen ground. A very general destruction of api)le

orchards occurred ui)on that occasion.

^t/. JS. Jamison.
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more abundant in valleys and less upon the nplnnds. About thirty years ago a
mountain side in Irasburgh was well set wdth ^spruce, and the foliage of standing trees

turned red, the trees died, and gradually decayed and fell. The common report said

that worms were the cause. This example was upon a tract of about 500 acres. The
same land became occupied by maples, which have continued to flourish.

As lueutioned in a former report,^ the spruce timber in Northern New
York has suffered greatly from these causes. A correspondent in Colton,

Saint ]jawience County, in writing, April 2, 1881, says of a journey-

made in August previous

;

After getting about forty miles up the river we began to come into a region where
a large part of the spruce was dead, and at least half of it had lost its value. From
such inquiries as could be made we learned that large portions of this timber were
destroyed, including the best qualities aud trees of the largest size. These injuries

had been going on about ten years, and were still in progress. The yield of these
timber lands was about 6,000 standard of 19-inch logs to the square mile.

Another correspondent in Saint Lawrence County, New York, reports

that this dying of spruce timber had not been noticed until recent years,

and that it was limited to the trees growing in wet ground.
In the Adirondack wilderness of jSTorthern New York it is noticed

that extensive tracts of dead spruce line the borders of lakes and rivers,

where the casualty can be ascribed to a change of level in the waters
from some obstruction in their outlet. In some cases these barriers

are dams made for the purpose of floating logs in the spring, and it is

well known that thousands of acres of timber have been killed in this

region from this cause. It is not improbable that a tree accidentally
falling across a stream, in a flat region, may thus cause an injury to

standing timber without the agency of man.
A correspondent in Patrick County, Virginia, writes

:

There is but a small amount of spruce in this county. In Pittsylvania and Henry
Counties there was formerly a great abundance of the black spruce, but it is now
mostly killed out by worms deposited in the bark l)y a large black bug. This dying
olf commenced about the year 1835. I noticed it in the chestnut lirst, then in the spruce,
and then in the oak, all in the course of ten years, I had never heard of it until I

observed it myself. I noticed that the chestnut tind>cr was dying in certain sections
first, and then it became general. In a short time it was so with the black spruce,
aud then more so with the oak. Upon examining a pine forest, I noticed a large black
bug making holes in the bark and depositing its eggs. This was preceded by a gale,

in August, breaking down some of the timber, and Iby chopping in the forest in that
month. This dying off of timber has been growing less for the last five years, but it

is still jirogressing rapidly in some sections yet. In Pittsylvania and Henry, and a
portion of Franklin Counties, half or more of the valuable chestnut and spruce timber
has been destroyed. It is not so much noticed in Patrick County, but Ls quite bad.^

2.

—

EAVAGES of the BoSTRICniUS, IN THE FOUESTS OF THE JURA,
AND THE METHODS SUCCESSFULLY EMPLOYED IN AKRESTING THEM.

As an instance of the injuries from insect ravages and an illustration

of the methods by which they have been arrested, we will cite from a
special publication of the French Forest Administration in connection
with the Universal Exposition at Paris, in 1878, upon the Bostrichius and
its invasion in the Jura -?

The timber tree x>articularly suffering from this cause was the Ahies excelsa (D. C),
or common Europeau Spruce-fir and the species of insects that did the injury were
the Bostrichius Ujpographicns and the 7>. dialcographicus, of which the first attacked the

1 Forestry Report, 1877, pp. 162-16.3.

2/5. W. Tivsley (AT. /).), Meadows of Dan, Va.
^Les Bostrichfs Lenr Invasion dans le Jura. Notice par M. Grandjean Couservateur

des For6ts, 4°, p. 24, ltt78.
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trunk and large branches, and the latter, which was seldom absent, found a lodg-
ment in the smaller branches. Their habits were described as follows :

When the female of the typographic species is read}' to deposit her eggs, which oc-
curs about the middle or latter part of spring, sooner or later according to the temper-
ature, she penetrates the bark, and bores almost invariable from below upwards, a
gallery that is cut along the outer layer of the sap-wood, depositing her eggs as she
advances, on the right side and the left. These are so quickly developed that the
lirst larvaj will have themselves made considerable galleries before the parent has fin-

ished. Each of these larvie digs a separate path of its own, more or less inclined to
that made by the mother, and at the end of two or two and a half months they are
transformed to a perfect insect, which in turn proceed to lay a new lot of eggs, and if

favored by the heat of August these are sometimes found more destructive than the
first. This second growth is matured towards the end of September, or beginning of
October, and will be ready to resume operations in the following spring. In the mean
time they pass the winter under the mosses and in the crevices of the bark, where they
endure the severest frosts of winter, for the perfect insect is as hardy as its larv£e are
tender.
The number of eggs deposited by one insect varies from 20 to 120 or 130, and from

this bark we may make some very instructive estimates. Supposing that, each lay-
ing of GO eggs produces specimens in which the sexes are equal, one female will have
produced 80 others, which would each before the end of the year be represented by
1,800 of their kind. Half of these, before the end of the second year, have produced
810,000 females, and by the end of the third year 729,000,000 of the producing sex, and
the forest will have fed 1,506,600,000 of the progeny of this one parent.
The birds are not able to oppose more than a feeble resistance to the invasion, as

the larvae, protected by the live bark of the tree, and the insects hidden beneath the
mosses or in the deepest crevices of the bark, defy the search of their enemies. They
have, however, a foe that pursues them without mercy in the Tillns formicarius, a little

colopterous insect, about a centimeter in length, which runs with wonderful agility
all over the wood, and wherever it finds the wood-boring destroyers it deposits its

eggs. Its larvjB being longer, more slender, and reddish, are provided wi.th six feet,

and penetrating the galleries of the Typographic Bosirichius, they make eftectual their
work of destruction. Unfortunately these useful insects are not numerous enough to
arrest an invasion of the Bosirichius, protected as it is by circumstances favorable to
its increase. These circumstances are various. In the first place, mountain forests
suffer from the attack more than those on the plains. A dry arid soil, a slow vegeta-
tion, and a forest with open spaces, are so many active causes in favoring the propa-
gation of this insect. Nothing, however, is so entirely conducive to their increase as a
great area of prostrate timber, whether from winds, or from cutting, especially when
this felling occurs to vigorous trees in full sap, and when it is left on the ground with
the bark still on. So decided a preference have these insects to these conditions that
the idea has been suggested of employing them as a trap, and we may readily see how
this might sometimes be done to advantage. Wherever in a spruce forest, we find a
prostrate tree in the hot season with its bark still on, we may say with certainty that
it is infested with the Bosirichius typographicus. We need not be frightened at its pres-
ence, for there are no spruce forests without it, but we should watch and check it if it

threatens to become too numerous. To do this, it is sufficient to peel off the bark from
the fallen timber, selecting for this operation as nearly as may be the time when it is

most infested by the insect, and if we are careful to burn all the bark we destroy as
well the larvai, as the insects not yet quite completely formed and the females thathave
not yet laid their eggs.
But when this watchfulness is neglected their increase takes the form of an inva-

sion, and they attack all the other trees favorable to their increase, but always show-
ing a marked preference for vigorous newly fallen trees. From these they go to the
standing spruces step by step, advancing steadily forward, and leaving a desert be-
hind them, until at length everything is destroyed.
As already remarked, the tree is first attacked at the point where the great branches

divide, or at least the first comers select that place, and after this, some settle above
and some below, so that when we observe marks of the insect at the height of a man
we may be certain that all the rest of the tree is perfectly full of them, and its death
is not slow to follow.

In 1872 a cutting was visited on the 18th of June, and no indications of the Bostri-

chius was visible. On the 2d of July two spruce trees were dry, and their leaves red
and falling at the least shock; the bark was loosening of its own accord <n the upjjer

part, but to a man's height there was still sonie life, but it could be easily peeled off,

and showed within a surface burrowed in all directions and filled with larvae.

Besides the rapid death of the spruces attacked, their wood loses much of its valu-

able qualities, being generally permeated with a bluish gray color j it is difficult to

work, and soon rots.

The Bosirichius typographicus attacks only the spruce, but there is no insect that
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makes sncli rapid progress in dense woods, dostroyinpj in a little time immense tracts

of this timber. They have olten had occasion to oppose its ravages in Germany, and
an account of one of its invasions in the French Jura, will give an idea of its desolat-

ing power, the rapidity of its proi)agatiou, an:l the difdculties that attend our etiorts

at its extermination.
The Bostrichius cItalcograpMcua seems to be in some way as it were under the proteo-

tiou of the B. tijpographicus. As soon as the first has manifested its presence the latter

puts in its appearance. Living among the branches, it attracts less notice, and it

may even exist in limited numbers without being noticed; but it is always found in

company with the B. typographicua. In the Jura one is never found without the
other. Its females, assembling to the number of from four to six, dig a common
chamber into the bark, and being fecundated they dig from this point their galleries

for layiug their eggs, like those of the topographic species, in the living part of the
bark and the outer layer of wood in lines radiating in all directions and forming star-

shaped branches more or less regular in shape. As ah-eady observed, they locate them-
selves principally upon the branches, not sparing those of the smallest size; but they
are also often found on the upper part of the trunk, in the intervening spaces left by
the galleries of the typographic species. In the Jura, whether because they do not have
time to descend, or in obedience to instinct, they are never found in the lower jjarts

of the trees.

The rate of multiplication in animal life, says Bulfon, is in the inverse ratio to
their size, and the rapid increase of the Bostrichius, seems in general to confirm this
law; but comparing one with another, the two species of this genus under notice
seem to offer an exc(^ption to the rule announced by this eminent naturalist. The B.
typographicus is two or three times larger than the B. chalcographicus, yet it appears
to propagate with much greater rapidity. This circumstance, in connection with its

diminutive size, ai)pears to render its injuries much less to be feared; but we should
remember that it appears only as the ally of its terrible relative. Together their rav-
ages become a true calamity, that has devastated the forests of the uplands of the
Jura for several years. We now jJurpose to give an account of the origin of these
ravages.
The massive forest of Risoux occupies npon the third plateau of the Jura an area of

2,256 hectares 23 ares (about 5,575 acres) belonging to six different communes, and
stocked with the S{)ruce, silver fir, and beech, the first of these constituting about
nine-tenths of the whole forest. The silver fir, although scattered through the other
kinds, is chiefly met with in the southwest part, and the beech is found here and there
in clumps that occupy certain places exclusively. The elevation scarcely descends
below 1,200 meters, and rises to 1,386 meters above sea-level. The soil, moderately
uneven in the southern part, is found much broken in the northeast and the gen-
eral direction of the ridges is from northeast to southwest, following the general course
of the Jura chain. The soil ofi'ered to vegetation is composed of a friable bed of cal-

careous material, drying very readily, and resting u])on a rock that appears here and
there as naked ridges several meters long atid wide, and the depth of this soil is

scarcely more than enough to receive the tracing roots of the spruce. In many jilaces,,

they scarcely find a lodgment, except in deep crevices of the rock, known as lesbiea,

which break up the rock formation of most of the Jurassic series. Upon the slopes
that surround and limit this plateau are forests, owned by private parties, in which
the beech predominates.
Looking from the Risoux towards the west, wc observe two parallel chains, the sum-

mits and slopes of which are covered with forests owned by various communes, and
mostly stocked with spruce, with some silver fir, and beech. These forests, known as
the Forests ofGrand Vaux, are in similar circumstances as those ofRisoux. The slopes
of the surface are much steeper in the eastern chain, called Joux-Devant, and Mout-
Noir, and the altitude varies from 1,888 to 900 meters. The second chain, called Joux-
Derri^re and Combe-Noire, does not exceed 1,102 meters, its highest point. These
forests have an area of 3,209 hectares 11 ares (about 8,078 acres), and comprise the
forests of Bataillard, on the east flank of Joux-Devant, owned by the commune of Mor-
bier, that does not form a part of Grand-Vaux, the nanie given to the undulating pla-

teau between the two chains of Joux Devaut and Joux-Derri^re.
On the 6th of November, 1864, a terrible storm struck these forests, passing from

northeast to southwest. Its effects were terrible, according to the accounts given by
the woodmen who were involuntary witnesses of the disaster. They hurried from the
forests, where their lives were in peiil, and the trees were bending almost to the ground,
so terrible was the force of the wind; th'U recovering a little, they poised for a mo-
ment, and then under a new impulse, fell prostrate to the ground, tearing up v^ith

their roots the thin layer of vegetable soil that had supported them. On the next
day the appearance of the forest was truly desolate. A loug tract, with scarcely an
interruption, and of variable widths, was entirely covered with overturned trees
lying in inextricable confusion, and marking along the whole length of the Risoux the
track of the gale. The number of trees thrown down was 88,718, of all sizes, with-
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out counting tlie innumerable young trees broken and crushed by the fall of the
larger ones. In short, nothing was left standing. lu 1871, seven years afterwards,
this tract presented the ai)pearance of an immense waste, covered with the mingled
debris of fragments and stumps.
[Here follows a table showing the details of disaster in six forests named, having an

area of 2,"256 h. 23, in which 88,718 trees, of 53,010 cubic metres contents, had been
overthrown.]

In the Grand-Vaux the tempest raged with equal force, but less regularity, and
chietiy on the chain of Mount-Noir and Soux-Devauts. The injury extended to still

orher points of the Jura, but with less severity, and spent its force as it receded from
the center of greatest violence.

This disaster was only the forerunner of another, of which we will particularly speak.
Most of the overthrown trees brought up the soil that covered the roots, and it was
evident that these trees would still continue to have some life, and that the next
spring they would olfer to the Bostrichius a marvelous opportunity for increase, and
thus form, as it were, a focus of infection that would endanger permanently all the
trees around them that remained standing. Many of the latter had been loosened, had
lost some of their roots, and were in part torn down. It was evident that many would
not long survive, and that shortly they would be in condition to favor the multiplicatioii
of insects. It becauie a matter of urgent necessity to take away the prostrate timber
as soon as it could be done; but it is no easy matter to remove so vast a quantity of
trees in a short s]>ace of time, and everything tended to render the operation long and
tedious. Notwithstanding the immensity of the task, had the forests belonged to the
state it would have been an eassy matter to have obtained an order for i)utting the
task in hand for immediate execution ; but it became necessary to sell some in lots,

taking the whole clean oif ; in others to sell by cubic contents, a lot at a time as it

could be worked and got out of the confused mass, and in such a way as to avoid dan-
gers. Here, again, the timber belonged to six different communes, wuohad to consult
and deliberate, and before doing anything they must know the value of the products.
They decided that a part should be sold for the benefit of the communal treasury, and
the remainder divided among the inhabitants.
The forest administration sent agents to allot and appraise the wood, a task by no

means easy to accomplish, and besides all of this, winter came on with all its rigors^

and the deep snows that always abound in these elevated regions considerably de-
layed these labors. Everything was finally ready for sale on the last day of July,
18b5, but it was already too late. It was found that the Bostrichius had completed
their first brood without hindrance, and that those of the second had mostly escaped
destruction. As for the wood given to the inhabitants, the afiair was even worse, and
in 1868 they were still discussing questions relating to delivery. They would not be-
lieve the danger that the forest agents pointed out, and insisted upon the value of the
bark. Some of the communes, after having voted for the delivery of the wood, re-

coiled before the difficulties of working, and some of the timber thrown down in 1864
was still lying on the ground in 1871.

During all this time the Bostrichius had a marvelously favorable opportunity to
increase. In 1867 and 1868 the agents of the forest service observed numerous trees

dead, either from the efiects of the storm or the attack of insects.

In 18i)9 it was no longer possible to mistake the dangers of the situation; the Typo-
graphic bostrivhius was master of the forests of Risoux and of Grand-Vaux, and the for-

esters raised a cr^^ of alarm, which the communes either did not Tinderstand or did not
wish to believe. The knowing ones, as they esteemt^d themselves, men of genius in

their way, and the strong-headed, each argued in their own style on the causes that
led to the dying off of the woods. Opinions the most absurd were expressed, and
each suppoited by some theory

;
yet every one appeared unwilling to accept the truth.

About this time the Phylloxera began to create a great alarm in Southern France, and
there were some who insisted that a spruce Phylloxera was devouring the roots, and
advised that the cattle should be made to urinate arounfl the trees to exterminate this

destroying insect. All of these theories found their partisans, to which they adhered
instead of accepting the plain and simple one assigned by the forest agents. Nobody
would admit the presence of the Bostrichius typot/raphicns, and they denied this still in

1870, whfn already more than a hundred thousand trees had perished from its ravages
The woodlands owned by private persons and those i)arts of the communal forests

where the beech ])rcdominated almost completely escaped this invasion.

But the situation became urgent for a remedy, for not only were the trees dying,

but their wood had no longer the qualities that render the spruce so valuable when
grown on elevated plateaux. The timber of Risoux, so valued for its elasticity, its

etrengh, its durability, its fine and brilliant grain, and the facility with which it could
be worked, could now scarcely find sale in tlie market of Lons-le-Saunier. It was re-

jected on account of its dead bluish-gray color and the easy and premature decay that

were now observed in it. It choked in the plane, at)d the cabinet-makers would
have nothing more to do with thisj^/a^fMe of a wood from Risoux.
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The prefect administration joined its efforts with those of the forest agents, and,
thanks to to its exertions, the communes at length granted the credits necessary for

opposing the invasion. Tlie general forest administration delegated to a conservator
the power to authorize the working of the woods attainted by the Bostrichiua, and
sent its auxilary agents to the aid of the local agents, who alone would be quite un-
equal to the undertaking, however well disposed. They were even able to authorize,

in a general way, the cutting down of infected trees, save that they were required to

render an account as the work progressed from time to time ; as, for example, at the end
of every week. There was, in fact, no danger of abuse, for every tree attacked showed
upon its inner bark theperfectly apparent galleries, and the simplest supervision might
distinguish a healthy from a diseased tree.

They put themselves immediately at work, but on the first step a new difficulty was
encountered. The work of examination consisted in the inspection of every tree, so

as to determine whether it was or was not attacked by the insects. To this end the
guards formed with the wood-cutters into little parties of five or six men, went
tlirough the forest from tree to tree in narrow tracts, under the direction of an agent,
who examined the trees pointed out, one after another, and struck with the marking-
hammer the trees that were to be cut. This was a duty that required intelligence,

good intention, and assiduity on the part of the workmen. The rapidity with which the
insect laid its eggs and went through its different phases of life would admit of no
delays in this operation. But the workingmen of the country manifested little ze;)l

in responding to the appeals of the ibrest agents, and the greater X)art of those who
consented to hire their services took everything easy, so that it was impossible to ob-
tain of them a faithful and regular service. The sad events of 1870 brought grief to

the inhabitants of the district and increased the difficulties against which the agents
were struggling. This led them to seek assistance from abroad, and to organize some
parties of Piedmontese workmen, well-esteemed among the wood-merchants and em-
ployed by them in preference to those of their own localities. From this time the
pursuit became regular and efficient.

This examination of the wood attacked forms the most delicate, the most difficult,

and the most thankless part of the operation. But if the men are intelligent and at-

tentive they may be trained by a few lessons from the forest agent to a very good
idea of the course and habits of the Bostrichius. The directing agent should especially
guard against allowing himself to appear wearied or indifferent. The necessity of the
occasion is not less urgent than it is monotonous to fatigue. He must, nevertheless, keep
a keen watch of the men, and excite and sustain their attention by every device he can
think of; but if he allows himself to appear indifferent, half the infected spruce trees

will escape his search.

As the tree is first attacked in the place where the first large branches come out,

and descends little by little, it is at first very difficult to recognize the ])resence of the
insect. Their entrance holes are not visible at this height, and when seen by the eye
at some distance it often happens that the larva3 have already passed into the perfect

insect in the upper part. Their presence is disclosed by the thin foliage of a dull tint, a
dark-gray bark, the fall of leaves upon the least shook, the exudation of gum from the
worm-holes, but principally, and with most certainty, by the worm-dust of reddish
brown that has been stopped in its fall by the roughness of the bark, and by the
mosses, more or livss abundantly, below the point of attack. In a dry lime we may
often see around the foot of the tree and between the roots some spider's webs that
have caught this dust, and passing the hand under, it becomes perfectly visible.

When a tree was suspected to be tainted, but the fact could not be shown without
the most minute examination, the Jura guards used a strong hook, fixed to a handle 3,

4, and even 6 meters long, by means of which they could take off a jiiece of bark at

a considerable height, and expose the galleries that would escape the common means
of observation. But thisiuethod should boused with caution, as it has the inconvenience
of wounding the trees that might not prove to be affected and that should be allowed
to r»-maiu.

The examination of a tree should be commenced on the south side, because the in-

Bect almost always begins its injury upon that side. Besides this, the solar heat is more
favorable for their development, and it is quite natural that it should work more on
that side than on the north, where the sun's rays never strike.

The wood-cutters, as soon as the fact is determined, proceeded to cut down the trees

marked for cutting, trimming off the branches and, immediately after, the bark, all of
which, with the branches, are given to the flames. Thelatter, under the circumstances,
having no value, their peeling and reservation would have entailed a complete loss

and a great expense of money and of time.
The object of the burning of the bark vas to destroy the female insects that had

not yet finished laying their eggs, and which had settled upon the tree for this pur-
pose. Usually, when disturbed in their operation by the shocks given by the ax and
lu the peeling of the park, they would crouch into the end of their galleries, hiding
their heads as much as i)os8ible in the inner layer of the bark, and being found in this
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position, they perislied in flie flames. A few would fall into the mosses and escape,
but there were not many thus lost, the greater portion being burned. The same fate
happened to the young that, having come to a perfect form, would remain some days
in their galleries. It is important that the fire be brisk, so as to catch the insects,

which as soon as they felt the heat would endeavor to escape by flight. They there-
fore first made the fire of brush, and got the flame very active before throwing on the
bark, so that in this manner the B. chalcogra^hicus that inhabit the top branches per-
ished with the B. typographicus.

It has been recommended to spread cloths under the trees after felling them, so as
to catch the females that might fall to the ground during the peeling of the bark.
This would be all very well if we had but a few trees to peel ; but when we find our-
selves in the presence of a veritable invasion it becomes quite out of tbe question. To
convince ourselves of this it will suffice to consider the condition of the woods worked
in the forests of the Upper Jura, given further on in this article.

As for the larvae, it is not necessary that they should be destroyed by fire. As they
can live only in the bark, they soon perish when the bark is taken oft". They cannoc
endure exposure to the sun, but they do not always die so soon as is generally believed,
for some exposed at four o'clock in the afternoon were still alive at night, and some
the next morning ; but it is not the less certain that barking of a tree insures their
death.

It is not absolutely necessary to proceed at once to the peeling of a tree as soon as
it is cut down. We have already noticed that such trees are great favorites with the
Bostrichius, and their presence for a while may be the saving of a goodly number
that remain standing and that have hitherto escaped their attacks. In 1872 we were
obliged to cut a certain number of spruces in order to make way for the removal of a
cutting located in the forests of Grand-Vaux. They were immediately attacked by
these Bostrichius, and orders were given not to peel the bark, but to closely watch
the development of the insects. These followed the same law of attack upon the
prostrate timber as upon the standing trees, settling themselves first in the region of
the large branches, but extending very rapidly over the whole trunk. Towards the
end of July these spruces were saiurated with larvce in every part, and the perfect in-

sects began to make their appearance. The branches were then cut off and the bark
was peeled, and the whole burnt. The canton in which these spruce trees grew had
been severely attacked the year before, but was by tbis means almost entirely pre-
served. These fallen trees, placed at the disposal of the insects, are therefore an ex-
cellent trap, and when the invasion is not very severe, and when Ave are able with cer-

tainty to watch their development, this means of destruction may bo employed with
advantage. But when we find ourselves in the midst of an invasion as formidable as
that which appeared in the Jura it would be rash to leave these refinements of
method upon so great a scale, for the incessant search for trees attacked will abun-
dantly employ the whole force and the attention of those directing it. They would
run the risk of coming short of their duty while perfecting their methods, and it

would be much better in such a case to cut down, to peel, and to burn while the pres-
ence of the insects was evident.
The burning of bark is always a delicate operation, on account of the danger of fire

escaping beyond control, and in the Jura it required particular watchfulness. The
crevices, or lysines, were filled to a great depth with vegetable detritus, the whole often
hidden under a covering of moss. It often happened that the fires concealed in these
crevices would brighten up some days afterwards and spread into adjoining ytortions

of the remaining woods. In 1872 the forest agents visited at 10 o'clock in the morn-
ing a working that had been left eight days before, and there was no smoke indicat-
ing the presence of fire. At 1 o'clock in the afternoon it started op with such vigor
that it attacked and partially burned several sticks of the peeled timber still left upon
the ground. It is therefore indispensable that in similar cases we should visit the
places where fires have been made for a long time after they have been abandoned.
A single search through the forest will not suffice ; and as soon as it has been gone

over we should immediately begin again, taking by preference the points most ex-
posed. As a general rule wo should make at least two of these thorough examina-
tions; one designed to seek the brood of the spring season, and the other about the
last of August or first of September, when the larvte of the second brood are in full

activity. As it is unavoidable that, from one cause or another, we must pass by some
of the trees that are attacked, we should for this reason repeat each of these searches,
so that the forest shall be examined four times, and, if possible, still more times, during
the season.
The employment of these means in the forests of the Jura resulted in success at

nearly every jioint, notwithstanding the obstacles encountered by events and the in-

ditference of the local workmen, and of this fact the campaign of 1871 gave proof.

The woods infected had diminished 65 per cent, in number and 46 per cent, in cubic
contents of the timber cut. Notwithstanding this, at certain points the damage was
more considerable than in 1870, and the invasion appeared in districts of the forest
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wliere it liad not l>een before observed. The labors of the previous year were reueTved,

and tlio same difficulties were encountered on the part of the men emjiloyed, and from
some communes. The latter failed to provide the funds until some time had passed,

and the former were delayed until a part of the insects had done their damage and
issued from their galleries in a perfect form ; but in face of all these difficulties there
was still a slight diminution in the general result, as was proved in the camiiaigu of
1872.

But it was necessary to cut short these ravages, which, although diminishing every
year, threatened to hang over us forever. In 1872 tlio work was organized upon a
different plan. As regards the search, it was made from day to day as formerly, but
the wood-cutters not otherwise engaged were occupied in cutting down the trees as
the search progressed, and each chief of a party, at the end of the week, sent in a
statement of the trees he had given up for working. The same difficulties appeared
again, and the same comnmno which the year before had shown an aversion to the
business refused the necessary credit, so that it became necessary to have recourse to

a decree from the President of the Republic, which was obtained just as the municipal
council, yielding to the pressing solicitations of the prefecture, had decided to accede
to the propositions of the forest service. From this moment the agents, freed from
every hindrance, went boldly forward with a vigor that promised to make them soon
masters of the invasion.
During this same year, 1872, the Bostrichius appeared in some forests where it had

not previously been seen, and quite distant from the focus of the first invasion. The
alarm was taken, and they hastened to work all the trees that bore signs of perish-
ing; but when the subject was verified it became known that besides the fallen tim-
ber, which was quite considerable, but a single standing tree was infected, and even
this was half dead before the insects had attacked it. Yet this feeling of alarm that
the forest agents felt was entirely natural, as the examples of Risoux and Grand-Vaux
had inspired every one with ideas of danger.
This campaign of 1872 was decisive. If the invasion^ had been diminished before, it

was now arrested completely. In 187.3 the credits placed at the disposal of the forest

service were scarcely used, and in several forest they i)roved completely needless.
Most of the trees worked in this year were fallen, to which were added by way of pre-
caution, some others that were dying. From this period wo have met, as wo always
do, some of the Bostrichius in the fallen timber; but it is seldom met with in stand-
ing trees, even when perishing.

In 1872 the Risoux, which had suffered severely from the invasion, yielded but 32
fallen trees that were found infected, and, as a remarkable thing, some others that were
iiot, while not a standing tree ofany description showed any signs of the insect. In the
Grand-Vaux and at Bataillard the presence of the insect was found in eleven fallen trees
only, and in two decaying trees still standing. Every year the communes, now en-
lightened as to their true interests, have placed a moderate credit at the service of the
forest agents, to be ready in case of first need, should the insect appear in threatening
numbers, and this fund is either spent in peeling the few trees that fall or is often left

nuexpended.
The foregoing account presents the material measures to bo employed in opposing

an invasion of theBrostrichius typographicus There are other measures of a purely
administrative nature that it is important to examine.

It is useless to leave the task of strugglin,^ against this evil to the chief of a can-
tonment, who, with the responsibilities of his ordinary duties, would not bo able to
take on the additional labors that it involves, and one of these objects must suffer,

to the detriment of the forests and of the interests depending upon them. The fore-
going statements sufficiently point out the fact that the agent charged with the duties
of opposing these insect ravages must give the subject his whole attention and every
moment of nis time. It is therefore essential that there should be provided an auxil-
iary personnel^ composed of foresters of the most observant class, the most devoted,
the most persistent, and well enough acquainted with experimental investigations to
solve the many secondary questions that will arise in the forests submitted to his
care, especially those that pertain to the administration of the communes, and which
are so liable to complicate an operation, however simple it may be in itself.

Persons employed for a whole season in passing through a forest from dawn till

sunset, counting, measuring, and examining trees, will find themselves engaged in a
fatiguing and monotonous but delicate business, and it will need a great force of will
in preventing it from aiipearing in. the eyes of subordinates that they are weary with
the ennui that attends such employment. Persistence is a quality of the first imjiort-
ance, and should be the first thing required of them.
The chiefs, who direct the operation from a distance, ought to examine with care

the reports furnished statedly at short intervals. If in respect to a great number of
trees examined the accounts are too brief and insignificant, he ought not to hesitate
to go himself upon the ground, to reanimate their courage by his presence, suppress
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any hesitation that may ajipear, and inspire that confidence that secures the greater
effect than the best devised and most detailed of instructions, or the most urgent of
exhortations sent by mail. He will have still greater influence over the subaltern
personnel, of whom there are few that do not feel the influence of a chief officer high
in the ranks of the administration who leaves his station and comes from afar to
share the labors of the humblest subordinate.
The manner of selling the products of these cuttings is very important. If sold

standing, the cost of cutting to be borne by the jjurchaser, in addition to all the formal-
ities which the forest regulations })rescribe in such cases, there may arise considerable
delays, often sufficient for the Bostrichius to take their flight, and the operations pre-
scribed will not be done with the rapidity that circumstances require. Whatever be
the vigilance of the forest agents and their assistants, they will always fall short of
the end proposed; and our experience in the Jura leaves no room for doubt upon this
point. The funds granted by the tribunals will always be small as compared with
the damages occasioned by a tardy working, and this fact is sufficiently proved in the
preceding statements.
We have thus far supposed that the direction of a working should be left to the

care of the owners ofthe forest, and we may obtain this result in two ways : The first, and
apparently the simpler method, consists in the sale of the wood after it is cut and
X>eeled; but as several considerations arise upon this point, we may be obliged to
wait till the end of the year before completing the arrangements or run the risk of
falling into new difficulties as to the wood lying upon the ground, side by side, and
often interlocked with other trees of other cuttings, and sometimes belonging to dif-

ferent purchasers. There is another mode that appears to succeed best, although it

would at first appear to be attended with inconveniences, especially in actual prac-
tice. This is the sale of the timber standing, with all the products, leaving the work-
ing to the care of the proprietors. This sale may take place before the search for

insects, and the contractor takes the delivery as the examination progresses. By
this means the lands are cleared off of the wood condemned for cutting as last as the
work goes on, and the wood when taken oif still has its full value.
The first step to be taken is to make sure of the money for paying the workmen

punctually. A private persons may always make sure upon this point at once ; and
as for the state forests there is but little difficulty, and for the credits that an agent
may need the means can always be provided in seasonable time. But in the com-
munal forests the case is altogether different ; for, besides consulting the municipal
authorities, who are seldom in haste, we are more frequently met by unforeseen diffi-

culties from the perverseness of those wrongly disposed, as we have seen happen in
the Jura, notwithstanding the urgent intercession of the prefectory. In these cases
the sums asked were only granted with reluctance, and when obtained they came too
late to be useful in the operations. The forest agent who suspects the presence of the
Bostrichius in the forests under his charge, in such abundance as to require measures
for its suppression, ought to begin the winter beforehand to secure the credits needed
for his use, so as to be able to begin his campaign as soon as the working of the in-

sect has begun.
One calamity brings on another. We have seen how the timber prostrated by a

storm has brought on an invasion of the Bostrichius typographicus and B. chalcographi-

cits. The great number of stumps of the trees left from such a calamity favor the
niultii)lication of the striped Bostrichius, which willingly find lodgment, and are soon
found everywhere, but most in the stumps of trees freshly cut, in the wood overturned
with the bark left on, especially if felled before the sap, and in unhealthy trees still

standing, or more rarely in healthy trees, but this never except in cases of excessive

abundance, and never in trunks cut in the sap season and at once peeled. This striped

Bostrichius does not actually kill the trees, as does the Typographic species, but it

bores the wood with a multitude of little holes, rendering it improper for any other
use but fire-wood. The female pierces the bark and the wood by boring perpendicu-
larly to the axis of the tree to a depth of several centimeters, and digs galleries hori-

zontally, right and left, generally in the layer where they begin and in the same
spring-growth wood, and in these it deposits its 6ggs alternately on one side and the
other, in the same manner as the two species already described. The galleries of the
larvre, being thus in the same woody layer, are vertical, and very much resemble the
black matting characteristics of the kind of cryptogram growth known under the
name of Moislssures.

In 1872 these insects became so abundant in certain forests ofGrand-Vaux that they
attacked standing trees and injured a great number of the most vigorous. The first

remedy to be employed is the extraction of the stumps, but this imposes a task both
tedious and expensive; and then what is the product worth when you get it ?^ We
should urge the wood-merchant to draw the wood of their trees away from the forest

before the middle of August, the period when the insect comes to a perfect form.

The punctures made in the standing trees predisposes them, by weakening the vege-



INSECT RAVAGES IN FORESTS. 271

tation, totlic aUack ofihe Ti/pof/raplnchosirichhis, and tliey sliould he cnt down, peeled,

and drawn out of the forest as soon as may be, as well to keep them from the latter

insect as from the striped kind.'

Some further details conceruiufi: tlie BostricMus typographiis are given
in a little manual prepared by MM. De la Blancliere and liobert:^

This insect, found exclusively upon the spruce, is doubtless named from the pecu-
liar form of the galleries that it makes, which, when the bark is peeled off, show traces
both on the liber and on the wood; something light; printed characters. From the
special form of each gallery we may always recognize the kind of xylophngous insect

that lias made it. Every one of these little creatures mines always in the same man-
ner and form.
The Bostrichius is quite plump, ofa dark brown, l)ut at first sight they appear black,

and they are provided with an inllated carapace. They are from 3 to 5 millimetres in
length. ' The Typographic species makes its appearance about the month of May, and
at once begins to prepare a nest for its larvte, which are whitish, with a brown head
and six legs. The insect is somewhat particular as to the place where its young shall

be placed. Like the Hylesine, it prefers a tree recently fallen, but still containing its

juices, or, if this is not found, the top stick in a wood-j)ile, and is so satislicd with such
wood, when in the condition best suited to its wants, that when a tree has fallen ia
the forest it will abandon all the neighboring standing trees upon which it has
already begun to work, and in a few hours the newly-fallen tree will be literally

honeycombed under the bark by these insects.

When the Bostrichius has found a tree suited to its wants, it begins with its mandi-
bles to dig a little round hole into the bark, slightly inclining upwards. If the
weather is warm the little miner finishes its task in a day, or sometimes in less time
if the bark is thin; but if it is cold, as often happens in the month of May, it has less

strength and energy, and it sometimes takes a week to penetrate through. In a stand-
ing tree it prefers a place somewhat high up, and about where the first great branches
come out.

When the bark is once i)ierced, the Bostrichius digs along under the inner surface a
little chamber, where the sexes meet, and which serves as a point of reunion not only
of one, but sometimes of three, four, or five couples ; and then from this common apart-
ment they dig separate galleries fi om below u])wards, in this its habits being the
reverse of those of the Hylesine, which descends from above downwards. The number
of these separate burrows depends on the number of couples of insects. But the little

architect is not satisfied with constructing any permanent abiding-place whatever.
It requires the air, perhaps the light ; and what does it do ? It provides in each of
its galleries from two to five holes, which pierce the bark through its principal sub-
stance, but leaves an extremely thin pellicle of the external epidermis, which thus
performs the office of a window, but one that is as pervious to the air as the lightest
tissue of silk. The female then lays sixty to eighty eggs, which are minute, translucent,
and whitish, and places each one of these in a little notch, covering them with the
worm-dust formed from the wood that has been eaten, and then dies.

In ten days the little larvai appear and inmiediately begin their work, always
digging galleries in the liber and the inner bark, where they find at once food and
shelter. These secondary galleries always leave their trace on the sap-wood when
the bark is peeled olf. Their size iucreases with the growth of the insect that lives

in them, and when this tenant has come to its full size it digs out a little chamber,
where it goes through its metamorphosis. To give time for its integuments to solidify

it opens irregular galleries, that destroy the symmetry of the first work, which was
entirely done hy the mother insect.

'This article is followed by statistical tables showing the result of operations by
forests and by years. It may be sufficient to here quote the general result in the three
forests, having together an area of about 8,707 hectares

:

Recapitulation hj years.

Poreats.

Eecapitnlation by forebts.

Tears.

Number of
trees cut.

Volume, cu-
bic meters.

ISTumber of
tieea cut.

Vohime, cu-
bic meters.

1870 105, 657
38, 599
34,146
3, 17(5

35, 226
18, 841
17, f^4(i

1 1 fl.=;

Eisonx 137, 614
39, 678
4, 2bG

41 764
1871 , 28, C67

3,0771872 Sundry others

Total

1873

Total 181, 578 72, 908 181, 578 72 908

^Les Ilavagsurs des Foreta et des Arhres d^Alignenicnt, Paris, 1876, p. 119.
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In short, it is wonderful to see how much of all this great work can he done by a single
generation of those Typographs, and all in the course often or twelve weeks. The
newly-formed breed does not delay its task of reproduction, and this second genera-
tion, probably on account of the warm summer nights, does not require more than
eight weeks to come to full maturity; but this last brood must wait till the next
spring before laying, and it passes the winter under the mosses and hidden as best it

can be in the erevices of the bark. If the weather is unfavorable, the first brood may
require sixteen weeks to mature, and there is but one generation in a year. This is

a lucky circumstance that frequently happens, for we have ascertained that in great
invasions a single tree may contain more than twenty-three thousand pairs of these
insects. How many, then, would there, bo in a forest ? From what has been said it

will be evident that we could not figure upon the numbers of these little black miners,
and could wo do so, it would fall short of the reality.

The expense dfimanded in fighting against these insects is enormous ; for, in order to
assure ourselves that wo have conqucre^J, not a single perishing tree should be left in
a forest, and this is a condition seldom seen. In short, the Typograj^h is an insatiate
enemy, against which all palliative measures will prove inefloctual, and no measures
but those the most energetic and extreme will succeed.

In the treatment of an insect like the Bostrichius our remedies must bo preventive
rather than with a view of immediate relief from the evil when it is upon us. These
precautionary measures are to be found only in a forest culture that is very watchful
and where the species of timber growth is perfectly well adapted to the climate.
When, on the contrary, an invasion has come, we must cut down the evil to the

root, and the i)eeling of the bark from the trees infected is our sole remedy ; but this
measure necessitates the felling of entire cantons in the sap-season ; hut this also in-

creases largely the expenses of working ; hut this also greatly diminishes the value
of the wood; but when the evil is incurable tve must give up the contest or work when we can!
The peeling should be done before the transformations of the second brood are fin-

ished, and therefore in the month of August, or at latest September ; but in this
nothing can with certainty bo fixed beforehand, and the forester must be governed
by the i)rogress of the plague, and must apply his remedy as he finds the insects in
proper condition to destroy. He should be too early rather than too late, because the
operations of felling and peeling cannot be done at once, and so long as the trees are
stauiliug or prostrate the process of destruction is going on if the bark is still on.
After the insect has once come to maturity nothing is harder to kill, since they will
survive a floating the most protracted, aiid if the logs are floated with the bark on
the task is loft half done and all the expense is lost. The operation of peeling is, there-
fore, a remedy that cannot be lightly applied; and, however carefully we may proceed,
it still aftbrds some chances of uncertainty.

All the Bostriches in the condition of larvte or of chrysalis will perish when exposed
to the sun and the rains after the bark is taken off. Here we find one consolation, in

this—that somebody has oflcred a theory that the spruce cut in the sap-season is of
better quality than when vegetation is at rest ! Let the future clear up this point.

Along with the Typographic species we always find its faithfnl but diminutive
fri nd, scarcely 2 millimetres long, the BoHtrich iiu chalcofjraphicus. This little xylophage
is also very destructive, but it does not work in the same manner. It radiates its gal-

leries from a common chamber, instead of nscending, and along the five or six principal
galleries the female deposits her eggs. The larva) of this specie soften penetrate iuto
the sap-wood.

In combatting one of these terrible ravagers we also destroy the other, for it prefers

the trees already fatally attacked by the larger kind. Nothing is more difficult than
to fix the exact time when the invasion begins, and this for two reasons. The first of
these is that all the entrance holes are found quite high up on the tree, and are so

small that they cannot be seen without difficulty ; the other reason is that the trees

will still vegetate for some time after their mortal enemies are in their sides. In pro-

portion as the damage progresses the marks of the workings of these insects become
more easy to observe, and the spider-webs often found at the roots of trees, the mosses,

and the bark itself will be found dusted with a fine powder of the bark, and the
leaves will begin to fall. As the foliage of the spruce is naturally quite dense, this

diminution of shade is very readily noticed but alas! it is already too late; let a
strong west wiiul strike the tops of the great forests at such a time, and the winged
insects will be borne to great distaTices, to ravage other regions where they were not
found before. This fact is perfectly well verified, and although it may seem remark-
able at first, it will appear all the more easily cxi)lained, since the forests attacked
by this insect are always upon high monntains, and often upon dry positions, fully

exposed to the sun. When the winds strike such places they take clouds of these in-

sects, as they do of the locusts, and l)ear them oft" to the highest trees in the valleys.

Against all these ravagers of the forests we may employ tree-traps, that is to say,

trees already' perishing, which are left till overrun by the insects, and then, watching
the favorable moment, destroying them in their retreat. To render this method efl'ect-
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nal the traps should be quite numerous, and the attendance as closely watched as a
garden; a thing we can scarcely expect in a forest. ** It is useless ;

" " it is impossible.'^

This is the conclusion we arriven at in all these palliative researches. The greatest
efforts of man become powerless when he tries to attack aud control the vital forces

of nature,

3.—Insect Injuries to Hickory Timber.

We bave in a former report^ alluded to tlie destruction caused to

hickory timber by the ScolyUis tetrasinnosa^ a minute beetle that bores
into the wood, and continues its ravages until it is ruined.

This beetle is said to never attack the heart-wood, and rarely the
wood taken from more than two inches below the bark.
The timber intended for carriage-spokes, if cut at a season when the

sap is not flowing, aud then thoroughly and properly dried, is less liable

to injury than in cases where these precautions are not observed. Au-
gust is the best month for cutting, as the wood then has less sap in it

than in the earlier months.
Much of tbe trouble in carriage-shops results from tlie breeding of

this insect in places of storage, and a phice once infected may keep up
the source of injury from year to year if rubbish is left neglected, and
especially if worm-eaten wood is left around. It would be better to
establish entirely new and clean places of storage, which would at least

afford immunity for a time.

Mr. Howard M. Du Bois, in an article in '^The Hub" upon the dam-
ages done to second-growth hickory by the powder-i}ost insect, after

describing the insect and its habits, offers the following suggestions by
way of remedy:
Many years ago it was observed that hickory cut in the months when the sap had

exhausted its vitalizing qualities upon the leaves and fruit, and when the fresh ring
of new wood was solidifying, seemed to be free from the attack of these worms, even
after an exposure of two or three years. This was at first regarded as an old-woman-
ish idea, as experienced woodsmen insisted, and still insist, upon attributing this ex-
emption of the timber to the inliuence of the moon in certain months, being so partic-

ular in some instances to designate the "old of the moon.'*^ Freeing these assertions
from all superstition, we find by experiment that there is a time for cutting that pre-
sents less inducement for depositing the eggs of these pests. Here we would call at-

tention to the important fact that these insects never enter the duramen, or heart-wood,
and as the hickory often shows no change of color between the alburnum, or sap-wood,
and duramen, this may account for their not penetrating very far into some kinds of
timber, while that composed of sap entirely is powdered and destroyed.

It will be noticed that timber cut when the timber is most deuse and free from the
watery sap of the leafing months will have time to partly season before the reappear-
ance of the beetles, which, as before stated, occurs (in the climate of Philadelphia) in
May and June. For experiment we prepared specimens of timber cut when vegetation
had ceased, one being marked July 26, one was cut 18th of August, while another was
I)rei)ared in the first week of September. During the following May powder-iDOst
beetles were placed upon these specimens, and they were constantly exposed where
these insects were crawling, but they remained free from worms, even after three years'
exposure, while specimens prepared from timber cut when the sap was running were
entered at once. The piece marked 2 was cut in March, while another badly-peppered
specimen was cut in April ; some specimens cut in November were badly punctured,
while those cut in January and February were only slightly affected.

It being an impossibility, from the great demand for hickory, to fell or procure it

within the limits of the short season mentioned, our thoughts must be turned towards
seeking for preventive measures, and these we will discuss further on.
The experiments mentioned above were made, as carefully as possible, by one whoso

active duties did not admit of the time and care that should be devoted to the subject
by a purely scientific experimenter ; but we think thej^ will show the value that would
attach to a series of experiments carried out under scientific supervision.
We have said that these insects are secure from destruction by birds or other extra-

neous checks to their development, and their rapid increase has certainly proved this.
but in some of the specimens of timber we were experimenting upon we noticed that

1 Forestry Report, 1877, p. 162. ^December, 1879.

H. Mis. 38 18 >
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altlioiigli the larvae got a fine start, they, at the end of the season, failed to produce
the customary crop of beetles. This led to investigation as to the cause, when we
were pleased to find that an enemy to their development existed, in the shape of an
iclineumon, or fly, which deposits its eggs in the living larvse of the Lyctus, which egg
in time develops and devours the larva before it changes to the beetle form. * * *

Although we feel that we cannot hope for material relief from this quarter, still we
should welcome the ichneumons as recruits, and hope their numbers may increase.
While trying the experiments with the specimens of timber mentioned, we tried

some where the temperature of the place was kept regularly between 95° and 100°
Fahr. These jDieces were never visited by the insects, though they were placed where
they could easily be reached. After exposure in this manner for two seasons, the
specimens were placed in an ordinary temperature, when the following season the
beetles infested them, destroying one entirely, while the others were badly damaged.
We will now proceed to consider the question of prevention. Let us see what facts

'u-e already have as a basis.

First. It is conclusively shown that this "powder-post" is the work of an insect
which appears periodically ; and that, at least in this part of the country, these periods
occur yearly, covering the mouths of May and June.

Second. We have also shown by experiment that no germ or egg will live if sub-
jected to a temperature of 212° Fahr. Some reader may here say, "But carriage-rims
become wormy even after being steamed, and that, too, when no beetles are about to
infest them." We know this is a fact, and we account for it in the following manner

:

We stated that the female laid the eggs in the dust at the extremety of the old pas-
sage; now, this dust may become scattered on floors, &c., by handling the material,
and these germs floating about may be taken up by the timber upon which they settle,

and thus become vitalized. Of course, this is a mere conjecture; but we have noticed
that hickory never becomes wormy within the season mentioned unless piled in places
which have been used previously for the same pur]DOse, or where this worm-dust has
been scattered.
Turpentine has been suggested as a preventive when applied to the surface of the

timber. This may answer to a certain extent while fresh, but it is a well-known fact

that these grubs often eat their way to the surface through the paint and varnish upon
a finished carriage, in which case the wood is no doubt impregnated, more or less, with
turpentine.^ Moreover, the discoverer of the species^ found his specimens originally
upon the yellow pine, which would imply that they had no special objection to tur-

pentine.
Our experiments seem to clearly point to two remedies, as follows : One is to fill the

pores ivith some suhstance which will prevent the deposit or absorption of eggs. The second
is to select a suitable placefor storing the stock, plank, ^-c., and to maintain a temperature of
100° of heat during the two vionth mentioned. Or, again, drying-rooms could be made,
with screens of wire so fine that the beetles could not pass through them. Any of
these three plans would help to banish the pest, always providing, of course, that
places be selected which are positively free from the dust of former plank or stock
piles. If we could add to these precautions the one last mentioned, that of cutting
the timber during the months offering the least inducement to these pests, we might
feel safe from their ravages ; but, as we have said before, the demand for hickory makes
this almost an impossibility. Hence, every experiment should be tried toward throw-
ing further light upon the subject, and one important step will be gained if wo dismiss
all ideas that these larvae or worms are in any manner connected with timber except-
ing as they are placed there by their parent, the Lyctus striatus.

IX. EXPERIMENTS UPON TIMBER CULTURE AT THE COLLEGE FARM
BELONGING TO THE UNIVERSITY OF NEBRASKA.

The report of experiments at the college farm in Lincoln, IN'ebr., for

1880, gives the following results of experience in timber-culture at that
station

:

Timher.—The cottonwood in this locality is becoming seriously injured from the ef-

fects of a borer working in the body of the tree, causing it to break easily in the winds.

By computation, cottonwood trees growing on bottom land have nearlj^ double the
amount of timber that those on the upland have. Not that the trees themselves are

much larger, but partly on account of more trees on the same ground, the bottom
lauds being a more natural place for them to grow.
On upland, soft maple trees twelve years old have made a little more fuel than cot-

^Another writer has suggested benzine as a remedy, which under his experiments had
never failed. He had applied turpentine without success.

2 Thomas Say.
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tonwood of the same age. Botli were planted 4 feet apart in the rows, and the rows 7
feet apart.
We have not succeeded in getting soft maples, when planted singly for shade trees,

to continue growing healthy and in good shape without mulching the ground and pro-
tecting the bodies from the sun by having slough-grass or something else tied around
the body, so that the hot sun does not fall on the body of the tree. When mulched
and protected as above, the tops have grown well balauced ; when not so treated,

they die in a few years or the top grows largely on one side of the tree.

The question was suggested as to whether trees that were 12 inches in diameter had
"better be cut down and new ones planted or let grow.
The computation was made with the following result: The tree 12 inches in dia-

meter makes a growth three-sixteenths inch in thickness around the 12-inch tree;

this, put into a round pole, makes it 3 inches thick at the base, and tapering to a point
at the top of the tree, or about 30 feet long. To i)roduce this amount of timber it

takes the young tree near five years, or more trees than would be planted in the space
allotted to the large tree.

Of late the Catalpa speciosa is being put forward as a desirable tree to cultivate, on
account of its rapid growth and durable timber for posts.

For two years we have had both varieties, Catalpa hignonoides and the above. The
fipeciosa variety has stood the winters. The Bignonoides has not nearly so well.
Many of them were killed back to the ground, and some entirely killed. A part of
the ground on which the speciosa was planted was mulched, and by accident tire got
in and killed them to the ground; but they all came up again as vigorously as though
nothing had happened. The trees that have been growing two years are but very
little higher than the first year's growth. The secoud year's growing was made up
largely of branches near the ground, thus suggesting the necessity of close jdanting or
something else planted between them to supply the necessary shade to x)r<'vent so
much side branching, and imitate the natural forest conditions. We have not experi-
mented to see what variety they would do well with to supply shade.
To make the walnut grow more upright while young, we plant 4 feet apart in rows,

and the rows 4 feet apart, and put willows in the rows between the walnuts. This was
suggested by some walnuts being planted part among willows and part exposed to the
sun. In four years' growth those among the wallows and shaded were from 1 to 5 feet
high, and nice and straight; those exx^osed to the full effects of the sun were about 18
inches high and very scrubby.

Arboretuni.—We have obtained several varieties of forest trees for a collection.

The following is the list and how they grow:
Those that have had two years' growth:
Basswood is doing well.

Black ash, all alive, growing very slowly.
Blue ash.
Kentucky coffee-tree, all alive, growing slowly.
Strawberry tree, all alive, good growth.
Hard or sugar maple, half alive, very slow grower.
Buckeye, two alive out of ten, medium grower.
Chestnut, one alive out of ten, medium grower.
Tulip tree, half alive, good grower, winter kills some.
White oak {Quercus alba), slow grower.
Wild cherry, medium growth.
Scotch pine, American arbor vitse, Siberian arbor vitse, Norway spruce, and white

spruce were planted when small and have grown well. Ponderosa pine, with two
trials, failed entirely.

Those of one year's growth as follows:
American beech, half dead, slow growth.
White birch, all alive, growth good.
Mulberry (Morus rulra), all alive, extra growth.
Red pine, two out of ten alive.

Swedish jurniper, mostly alive.

Balsam fir, half alive.

Besides these, a number of evergreens were obtained from the Rocky Mountains at
a late period, in time of drought, and a small per cent, are alive. The object in thie
collection is to get all the varieties of trees that will grow here, for comparison.

X. UPON THE FORESTS OF EUROPE AND AMERICA.

It is an unfortunate circumstance that some of the estimates of forest
supplies that have been been published lie under the suspicion of hav-
ing been written in the interest of trade, and with the view of affecting
prices favorably to those who had timber products or timber lands to
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sell, or of those who wished to purchase. Of these, the former had a
motive for representing a coming scarcity, while the latter would wish
to liave it believed that the supplies were abundant, for the present at
least, and for some distant and indefinite time in the future. This
unscrui^ulous misrepresentation of lacts is common in all transactions
and in every business in which property is bought and sold. It simply
imposes upon the seeker after truth the necessity of caution in adopting
the opinions of others until something is known concerning the basis of
their estimates and the probability of their motives. The safer course
of dependence upon official statements, unfortunately, leads but a little

way further than as comes under official notice, and even in the best-
regulated systems of forest management in Europe the extent and value
of woodland on private estates is often estimated from data that may
differ widely from the truth.

The following article upon the forests of Europe and America is from
one who has long been intimately acquainted with the practical details
of the timber trade in France, and whose opportunities for forming cor-

rect estimates in this line of business should enable him to present a
reliable view of the subject, and, so far as we know, without interested
motives.^

1. On the Necessity of Forests.

One of the most important questions that presents itself to the attention of the prin-
cipal producing and consuming countries in the article of wood, is beyond doubt that
which relates to the forests. This especially concerns the production of Russia, Swe-
den, Norway, Prussia, Austria-Hungary, the United States and Canada; and as regards
consumption, France, England, Belgium, Denmark, Netherlands, &c.
Until recent years, it would seem as though the supplies of wood could never come

to an end, and that this natural wealth formed a kind of universal and inexhaustible
mine, which it would be imi)ossible to exhaust. • A certain class of optimists, founding
their opinions upon the ground that from the earliest period the world has always
easily found all the wood necessary for its use, and this without having to depend upon
the discovery of new forests, would pretend that it was ridiculous to borrow trouble so
far ahead, as in all events there would be provided, in some way or another, the means
of avoiding the dangers that they considered as only imaginary.
The x^essimists, on the contrary, affirm that, as the consequence of working without

limit or restraint of so great a number of private forests, m Europe and America, a
true famine in woods must be the inevitable result before the end of this century. A
summary examination of forest resources, as they are understood to be actually exist-
ing, taken in connection with estimates of the annual cutting, will enable us to form a
somewhat definite idea as to the stability of foundation upon which this unlimited con-
fidence of some and this gloomy apprehension of others, actually depend. We will then
proceed to inquire as to the means that may appear, in our humble opinion, to be most
practicable for reassuring the present and guaranteeing the future.

It is an unfortunate fact, and becoming more and more true, that the clearing of
woodlands is encouraged, and, we may say, stimulated, by the formidable and continu-
ally-increasing general consumption, which leads to proportions vastly exceeding the
normal annual production, as we shall presently show. There evidently results a
most threatening danger, which has already been often pointed out with energy, and
against which the general welfare requires us to adopt on every side the most effectual
and decisive measures, which should be executed with activity and perseverance, if

we would seasonably avoid the consequence of a lamentable crisis.

Taking a general review of the immense areas of ground, which various statistical

works admit to be still covered with forests, it might at first sight appear that our
fears were taxed by groundless apprehensions of exaggerated evils; but we feel assured
that, considering the innumerable quantities of trees cut every year, the number pre-
maturely destroyed, and the number wasted, it must be admitted that we should lose
no time in trying to remedy, as speedily as possible, a condition of affairs so much to
be deplored.

^ Les for^ts de I'Europe et de I'Am^rique. ;Etude sur le Regime des For^ts et leur Re-
construction,par J. G. Lefebvre (du Havre), membre de I'Acad^mie Nationale, Agricole,
Manufacturi^re et Commerciale, Chevalier de I'Ordre de Wasa de Suede. Auteur du
''Guide Thdorique et Pratique du N^gociant en Bois du Nord, et en Bois d'Am6rique,"
etc., etc. Paris aud Havre, 1879.
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We onght not to forcfet that in addition to the economical value of the foresi.s, taken
as a part of the wealth of the country, and in the welfare of its inhabitants, their

protection in a climatic r^dation becomes a necessity of the first importance. No one
is so ignorant as not to know that the inconsiderate destruction of trees reduces the
water-courses, and causes disastrous inundations. We believe that the multiplied bene-
fits derived from the presence of forests are not enough appreciated, such as the sani-

tary improvement of marshy places, the moderation of the temperature, the protection
of open plains against violent winds which have their force broken and their currents
divided by the trees; and, finally, the prevention of prolonged droughts, which too

often desolate regions of country where the wood has been taken off, as has been too
often proved by examples down to the present time.

2, On the extent of Forests in Europe.

In our preceding chapter, we have alluded to the amount of land occupied as the
principal argument adduced by the partisans of the siatuo quo class of foresters. Ac-
cording to the most ivcent inforaiation, the total area of forests in Europe is estimated
at 270,000,000 hectares (661,900,000 acres or 1,034,220 square miles), which is about
28 per cent, of the whole area of this division of the earth. Arranged in their order,

the countries furnishing timber are as follows :

Countries. Hectares. Acres. Countries. Hectares. Acres.

Russia 1 1 90. 074 Oflfl 1 469 482. 99fi Spain 4, 747, 659
880, 195
786, 000
561, 000
434, 896
350, 770

11, 726, 700
Sweden and Norway .

Austria-Hungary
Germany

30, 509, 600

14, 721, 717
14, 1.51, 262
8, 500, 000

5, 025, 893

75, 358, 712
36, 352, 641

34, 953, 617
20, 950, 000
12, 413, 956

England 2 174 082
1, 94

1

, 420
Portugal 1 385 670

1, 074, 193

866, 402Italy Greece

The remainder is distributed among other countries not specified. If we admit
that the above figures are correct, or rather that they are relatively exact, (but this is

a point that might be much questioned), we should in the first place take into ac-
count the fact that there always exist some forests that are not workable, either on
account of their insignificant yield, for the annual cuttings are often exaggerated be
yond proper limits, or because they cannot be reached.
We should also not fail to remark that we often find tracts of land masked by a

thick covering of verdure, that are in reality nothing but immense wastes occasioned
by fires or storms, and which contain nothing but the wrecks and remnants of trees,

and sometimes overrun with wood insects, some species of which in a little while may
destroy whole forests, as was lately seen in Bohemia, where a million of cubic toises
of wood were entirely destroyed.
These different causes or these enemies to sylvaculture, against which it appears use-

less to try to contend, very materially and, we may say continually, tend to diminish
our presumed forest resources, which are very largely drawn upon by the ever-pro-
gressive increase of our general wants and sometimes further injured by malevolent
acts. We may therefore be fully impressed with the conviction that the improve-
ment and preservation of the forests, and especially reboisement, is a work of great
magnitude and long duration. We should bring to its execution the concurrence of
every people; and when indeed this great truth comes to be realized by the nations
who have in this matter a common interest, we shall certainly arrive at a better under-
standing of the moans best adapted to a profitable result throughout the world.

If we now approach the question of production and consumption in the j^rincipal
countries of Europe that are now occupying our attention, w^e shall find conditions
of a nature to convince the most incredulous as to the duty of the state foresters to
seek without further delay for such remedies as the situation demands, so great is the
actual peril, as we hope to be able to prove in the following chapters.

3. France.

In France the annual forest products may be estimated at about 36,000,000 stores
(127,116,000,000 cubic feet), and the consumption on an average about 55,000,000 stores
(194,205,000,000 cubic feet). We are therefore tributary to foreign countries for
19,000,000 steres, and this balance ofcost on importations may be estimated according to
kinds at froni 100 to 120,000,000 of francs. A deduction is to be made from this for our
considerable exportation of mining props, railroad-ties^ &c., coming prtncipally from
the Landes, the South, and Brittany.
The following statement shows the difterence of exchange in the value of woods
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between France and foreign countries during the year 1876, derived from statistic©

obtained from the customs reports.

Oak : Round and square, railroad ties steres.

Oak: Round and square (other) do..

Sawn oak wood more than 80 millimeters thick do.

.

Sawn oak wood less than 80 millimeters (3| inches) thick meters
Other kinds : Round and square, railroad ties steres.

Other round and square woods : do .

.

Saw woods (other) more than 80 millimeters thick do..

Saw woods (other) less than 80 millimeters thick meters
Masts pieces
Little masts do

.

Spars do-
Hoop-poles do -

Poles do

.

Oak plank do

.

Other plank, do

.

Fire-wood steres
Fagots bundles
Charcoal cubic meters

Importation. Exportation^

"25, 302
28, 019
4, 152

3, 365, 494
15, 162

340, 9-38

133, 306

145, 944, 380
999
880

75, 734
24, 206, 534

2, 274, 918
54, 528, 380
12, 298, 735

93, 863

706, 587

77, 810

20, 431
23, 973
6, 724

498, »0
40, 200

205, 693
20,559

13, 088, 893

6

12, 911, 363
9, 010, 17f/

1, 663, 166

53,634

42, 551

These figures, compared with those of previous years, show a notable increase in the
amount of importation, while the amount of exportation has remained about the same.

If we express the commercial movement in values instead of quantities, the docu-
ment we are analyzing shows that the importation of building material amounted to-

127,000,000 francs in 1876, against 97,000,000 in 1875, and 105,000,000 in 1874. The ex-
portation of the same classes of products was 29,000,000 in 1876, 30,000,000 in 1875, and
37,000,000 in 1874.

Austria-Hungary, Russia, Prussia, and America aid in supplying our surplus wants
by furnishing oak wood for cabinet-making, joinery, and cooperage, while most of the
pine and lir timber indispensable in our civil and naval constructions is derived from
Russia, Sweden, Norway, Austria-Hungary, Canada, and the United States.
We have, it is true, in Algeria, some fine forests of the evergreen oak, eucalyptus,

thuja, Aleppo pine, carouh, cork-tree, &c.,but the difSculties in the way of getting
them to market, and above all, the frequent fires that ravage the forest products of
our Algerine possessions, have hitherto prevented us from deriving the benefits that
were hoped.
One of our colonies, French Guiana, is very rich in woods of exceptionally good qual-

ity, as regards durability and strength ; among which we may mention thepalmiers, the
bois de lettre mouclieteiov marquetry, the hois de rose male, and the bois de cannelle, which
are incorruptible and not attacked by borers, the cedre noir, which is common, but
which affects iron ; the paleturier hlanc for masts, the balata rouge, which yields a kind
of gutta-percha, and which the Western Railroad Company employ as ties ; the carapa
rouge, or crab-wood of the English, the acajou (mahogany) ; the hA'd, or caoutchouc tree

;

the caoua'ie, the wood commonly used for masts, the paleturier rouge, the wood called

marmite de singe, useful in cooperage and cabinet wares ; the coupi de Surinam, suitable
for carpentry and the making of ties, but of a disagreeable odor ; the gaick de cayenne
orfevier de iouka, the courbaril used in naval constructions ; the bois violet (or purple
heart of the English) of a durability and elasticity that has been well x>roved ; the
wacapou, which is very hard, incorruptible, and not liable to the attack of insects',

and the boi^ de fer (iron-wood), which is black, compact, and excellent for cabinet-
making; but unfortunately all these woods, although found to be valuable, are found
in extremely limited quantities in the market, on account of the cost of getting them
out and the high price of their transportation to France.
Hitherto the northern countries have been able to supply France, England, Belgium,

Holland, Denmark, etc., the deficiency which these countries demand, but these pal-

liative measures appear to us to increase rather than diminish our fears for the future.

It is, therefore, very evident that these foreign reserves, already attacked, will in
their turn experience the penury which commerce will surelj^ produce, sooner create,

to the great distress of our commercial and industrial interests. In this event, if we
consider wood as one of the agencies of human civilization, not only France but the
whole world is threatened with a very serious disaster.

4. England.

If we pass to England, the country that imports the greatest quantities of timber^
we fshall find that our neighbors are much worse off than we are in respect totforest

production. As already remarked in a former chapter, Great Britain has but few
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forests and a production relatively very insignificant, while on the other hand, not-
withstanding the conceded w^ealth and extent of her coal mines, which will assure the
supply of fuel for its consumption, the United Kingdom is obliged to seek from the
forests of Northern Europe and from her American possessions enormous quantities
of wood. The official reports of importation during a series of recent years, will
furnish unquestionable proof of this fact.

Official Tahle of Englisli Importaiion, from 1872 to 1877.

HEWN TIMBER.
Cubic feet,

1872 89,016,409
1873 103,540,149
1874 122,335,026
1875 84,373,033
1876 107,884,161

Total 507,148,778

SAWED WOOD, ETC.
St. Petersburg standard.

1872 935,560
1873 1,035,067
1874 1,153,105
1875 999,342
1876........ 1,243,217

Total.. 5,366,291

VALUE OF IMPORTED WOOD.
Erancs.

1872 318,592,275
1873 430,171,900
1874 406,648,900
1875 350,339,650
1876 443,082,250

Total 1,948,834,975
Mean annual value 389, 766, 995

We deem it of interest to present a summary of the importation by countries and
provinces.

Square Timber.

FKOM RUSSIA.

English cu-
bic feet.

Value in
francs.

1872 12, 943, 950
17, 035, 100
24, 836, 600
14, 664, 500
16, 371, 450

13,977,800
20, 257, 100
30, 056, 000

1873
1874
1875 17,271,400

18, 495, 6751876

FEOM SWEDEN AND NORWAY.

1872 25, 494, 900
35, 004, 850
31, 140, 500
21, 860, 300
30, 638, 400

22 761 20O
1873 38^ 788, 400

85, 142, 5251874 ,

1875 20, 992, 125
1876 29, 853, 575

EROM GERMANY.

1872 13, 756, 250
13, 140, 900
14,971,700
11, 227, 450
11, 853, 350

21, 372, 175
1873 25, 227, 075
1874 27, 0O5, 250
1875 ... 17 779 475
1876 21, 016, 300
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Square Timber—Continued.

FEOM ENGLISH POSSESSIONS IN AMERICA.

English
cubic feet.

Yaluc in
francs.

1872 I 22,174,200
1873 18,293,750
1874 1 24,818,750
1875 .! 16,843,350
1876 23,547,450

34, 961, 025
45, 160, 050
53, 942, 950
34, 863, 025
49, 253, 250

FROM VARIOUS OTHER COUNTRIES.

1872 14,762,350 25,978,500
1873

! 20,094,900 37,619,975
1874 ' 27,602,150 ! 50,494,700
1875

i

19,601,650 1 29,863,500
1876 29,504,100 37,664,250

Wood Sawed and Worked, etc.

FROM RUSSIA.

1872
1873
1874
1875
1876

38, 268, 625
55, 981, 065
76, 303, 450
55, 194, 250
69, 790, 375

FROM SWEDEN AND NORWAY.

1872
1873
1874
1875
1876

83, 740, 400
110, 779, 600
123, 175, 675
82, 170, 550

109, 814, 505

FROM GERMANY.

[The amount of sawn timber imported from Germany into England is relatively very small, and is

included in that of "various other countries."]

FROM BRITISH AMERICA.

1872 39, 414, 400
47, 717, 800
59, 809, 400
47, 661, 400
55, 367, 350

55 160,125
1873 78, 254, 625

1874 83, 484, 650
1875 . 67, 345 575
1876 . 76, 977, 825

VARIOUS OTHER COUNTRIES.

1872 7, 059, 450
8, 542, 450

13, 544, 500
11, 843, 000
16, 569, 050

12, 746, 675

1873 18, 097, 400

1874 . ... 27, 043, 500

1875 21, 009, 750

1876 - 30, 166, 450

We may add that almost all these imported woods (pine, spruce , and oak) are em-
ployed in building and in the industries.

The English fcolonies are quite as favorably endowed with forests as are Algeria,

Senegal and Guiana, but the woods are there much better worked. New South Wales
has gigantic trees, of which the most remarkable is eucalyptus or iron-wood, which
they export to India for use as railroad-ties. Australia has also several other species of

the eucalyptus which are highly esteemed. The English Indies were formerly clothed
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witli forests wliicli were devastated iu a most barbarous manner, being looked upon
as an embarrassment rather than as a source of wealth. But now as the want of

wood begins to be largely felt, they have had recourse to severe legislative enactments
to arrest the evil.

We will now examine the principal countries, the forests of which are constantly

put under contribution to supjjly our wants, and which afford us so substantial and
precious a resource.

5. Eussia.

We first cite Russia, whose forests cover about 43 per cent, of her immense territory ^

—

that is to say, a region three and a half times greater than that of all France. The
governments of Vologda, Archangel, Keriu, Viatka, Saint Petersburg and the Grand
Duchy of Finland, comprise two-thirds of the forest wealth of Russia, and all the other
governments together have but 63,000,000 hectares.- The state owns about 54 per cent.'^

of the whole forest area, and the workings are done by the most rational and economi-
cal methods known iu forestry.

Moreover the government occupies itself in the care of its possessions with a zea
and activity worthy of the highest praise, and at the same time it is conscientiously
studying all the systems of reboisement. We feel confident that these persevering-

efforts will secure favorable results, as must appear in a better annual return from the
woods worked by the r "own.
Individual owners p»-8ess about 46 per cent, of the forests of Russia and Finland,

but it is a shameful fao^ that many of these proprietors cut their timber in very bad
condition, not only to the prejudice of their own interests, but to the discredit of the
country. For example : the clearings are estimated at about 92,862 hectares annually,
upon an area of 3,500,000 hectares. It is admitted that the cuttings should be made
only once in seventy-five years, which would allow of but about 96,666 hectares a
year to be cut upon such an area. It is easy to appreciate the inconveniences pre-

sented from so imprudent and improvident a practice, and it cannot fail to impoverish
the country at a rapid rate, and this without the excuse of a serious necessity of afford-

ing land for agricultural cultivation. If we can believe another calculation that has
been made approximately, that the quantity of wood consumed, wasted, and exported
every year, as compared m »th the total increase of forest products during the same
period of time, we reach tbo following result:

Admitting that nature pxuvides 100 in each year for consumption, the exportation
and destruction by the elements cannot be estimated at less than 137. It follows from
t.his calculation that iu twenty-five years almost the whole of the forests of the empire
would at this rate be swept away. We are assured, however, that these fatal prophei
eies will not be realized, especially when we take into consideration the intelligence

and the energetic power of the Russian Government, which it would certainly use as

'sUe necessity became apparent; but we ought to confess that it has iu this atfair no
lime to lose.

Throughout Russia wood is used profusely as a fuel. The railroad, the manufactories,

*v:c., for the most part, use wood and charcoal, and consume enormous quantities. In
many districts (except iu the houses of the wealthy classes) culinary utensils, plates,

platters, spoons, and forks are of wood, which take the place of articles made of met-
als or pottery, and the fabrication ofthese utensils amounts every year to over 48,000,000
pieces. All of these objects of first necessity are made from birch and basswood, the
barks of which are likewise used for making sandals, boots, &c. These rude and
primitive coverings for the feet, among the poorer classes in some parts of Russia,
lead to an enormous consumption—estimated at o- er a hundred millions of pairs in a
fear. It is more especially in the governments of Viatka, Kostroma, Kasan, Vologda,
and Nijna-Novgorod that the population are largely engaged in the making of the vari-

ous articles above mentioned, and in these parts we find whole villages where the inhabi-
tants are wholly engaged in working the basswood forests as their principal source of
maintenance.

^According to the Russian Forest Atlas, prepared by P. Wrekha and A. Matern, and
published by the Russian Forest Society in 1878, the total extent of forests in Russia iu
Europe is 177,286,000 d<?ciatines (=476,899,340 acres). The state forests amount to
106,632,000 de'ciatines (283,840,080 acres), of which 93,437,800 deciatines (251,347,682
acres) are stocked with trees. The forests generally form 39 per cent, and the state
forests 20 per cent, of the total area. The number of d6ciatines of forests to an inhab-
itant is 2.5 to 1 as regards the whole forests, or 1.3 to 1 as regards the state forests.

Ten percentage of state forests under amenagement; 7.4 per d^ciatine; the total an-
nual cutting in cubic feet is and the revenue 9.6 kopecs per d6ciatine.
2Equal to 1.5.5,610,000 acres.

^The percentage derived from the Russian Forest Atlas is little less than this, viz,
ra07
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It is also in these parts that they manufactnre an immense quantity of mats from
the bark of the basswood, or tille, which serves very generally in Russia for the baling
of produce, the rigging of boats loaded with the cereals, aiMl in the making of cordage,
cables, and even sails, for use in their internal commerce. Formerly—that is to say,
until the fifteenth century—basswood-bark was sometimes used in Russia in place of
parchment, and there still exist some documents written upon pieces of this bark
prepared before it was used. According to reports worthy of full credit, it is stated
that from 700,000 to 1,000,000 basswood trees are cut every season, and this number
forms but a very small part of the number of trees destroyed annually in Russia. We
may form some idea of its etxent from the statement that in Finland alone millions of
young trees are cut every year. The principal kinds of trees in the forests of Russia
are pines and firs, which are particularly the kinds sought after by foreign nierchantSy
in various forest districts of Russia, in the form of masts, posts, beams, ship-plank^
deals, scantling, planks, and boards of the qualities and sizes most convenient for com-
merce and the industries.

Russia also possesses, especially in some of the northern governments, a larch, which
has hitherto been too little known, that has excellent qualities for many uses, and
poplars, which for a long time could be used, as was thought, only for fuel, but which
are now much sought after for the manufacture of paper, and also some oaks, of which
the best furnish us with deals of a quality known as ''crown," so esteemed among our
most celebrated piano-makers.
We may also mention the willows, or rather their bark, which contain a remark-

ably fragrant principle, which the Russians turn to profit in the preparation of the
leather for which this country is celebrated, and which affords an object in commerce
to the value of thousands of francs every year.

It is only a few years ago that 64 per cent, of the whole surface of Finland was still

covered with woods, the principal kinds being pines, firs, poplars, ash, birch, beech,
&e. The products of the forest, such as timber, fire-wood, turpentine, tar, potash,
&c. , then formed the principal resources of that country. The annual cutting of woods
of proper age has already in the governments of U16aborg, Wasa, and Viborg arisen
to millions of trees annually, without the enormous destruction of young trees for the
inclosures around their little properties and still smaller fields, and wood is used with
prodigality as fire-wood at a rate that the most moderate estimates do not place below
754,000,000 of cubic feet a year.

From the numberless forest grants made to associations by the Russian Government,
upon condition of complete clearing within a fixed time, with the view of afterwards
giving up their lands for agricultural use, the parties to whom these grants were made
have practiced a mode of working that is nothing less than devastation ; but, on the
other hand, the gaining value of wood has served to check this spoliation ofwhich we
have been speaking.
At the beginning of 1876 Finland had 299 saw-miils, of which 148 were run by water

power and 151 by steam. During the following year new and important steam saw-
mills were built adjacent to new points of exportation. Young trees form the greater
part of the pine and fir trees cut in Finland, and it is easy to understand the almost
fabulous quantity which is now exported under the name of floor-boards, and especi-

ally destined to the French ports of La Manche and I'Ocean.
The Senate of Finland has recently voted the sura of 750,000 francs for the purpose

of cutting a canal that is intended to connect the White Sea and the Baltic. The
question of great navigable and other routes intended to facilitate these communica-
tions is just now the order of the day in Russia, and should bring about a real revolu-
tion of economy to the benefit of the orai>ire.

Directly following Russia we come to Sweden and Norway, Avhich supply every
year the greater part of our wants in the way of pine and fir of excellent quality and
much appreciated in commerce and the industries.

(6. ) Sweden and Norway.

In our day, as in times the most remote, Sweden has always been regarded as one
of the best wooded countries in the world, and with the exception of some provinces
in the central and southern part, which have been quite denuded, we may still affirm

that, next to Russia, Sweden is of all countries in Europe the possessor of forests of
great extent and value. As for Norway, the forest area is estimated at about 63,759
square kilometers (about 24,611 square miles).

The Scandinavian forests belong to the state domain to the extent of 15 to 20 per
cent., the rest being in the hands of individuals or of companies, who hold title from
the crown, either by location or as franc-fiefs. The best authorities estimate that in
late years the annual destruction of trees has exceeded the natural production by one
fourth; but we ought to add that this inconsiderate working should not be charged to

individuals, for the land proprietors have for a long time made this matter a subject
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of wise and intelligent observation, which had for its end not only their perservation-

but also their improvement and development.
To enable us to understand the importance of the Swedish forests, and at the same

time avoid tedious details, we will give some interesting statements concerning the
northern part of Sweden which is known as Norrland. This portion includes admin-
istratively five provinces—viz., Norrbotten, Westerbotten, Westeruorrland, Jemtland,
and Gefleborg.
In the province of Norrbotten, the most northern in Sweden, it is estimated that it

takes two hundred and thirty years for a tree to grow to ten Swedish decimal inches.

(11-6 English inches) in diameter, at 15f English feet above the ground. The least
period in which a tree can furnish a product of any commercial value is about fifty

years, and one hundred and forty years is about the average age of trees that are cut
in that part of the country.
By consulting the average returns of late years we find that they represent about

648,627 trees a year. In Westerbotten the mean age of trees at time of cuttiug is one
hundred and thirty years, and the number of trees taken annually is about 1,121,647.

In Westernorrland the average age is one hundred and twenty years
;
the number of

trees cut annually is 1,265,361. Laetly, in Gefleborg, the most southern part of Norr-
land, the average age is estimated at one hundred and ten years, and the ordinary
cutting is 1,120,706 trees.

From these data, which apply only to the northernp art ofSweden, and, it is true, to
districts best supplied with timber, it will be seen that the annual cutting of the trees.

is not in proportion to the resources of the forests, especially when regard is had to
the ever-increasing foreign demand^
The government has known these facts for a long while. Since 1865 two laws appli-

able to Norrland have been promulgated, having for their object the prevention of
devastation of coppice woods, the regulation of cutting, and the designation as state
parks of certain lands suitable for forest culture. These measures were prudent, but
were soon found insufficient, and they have since been made more effectual by a new
project of law for the province of Norrbotten, which forbids the cutting of trees under
seven Swedish decimal inches (8.17 English inches) at 16 Swedish feet (ISf English
feet) from the ground. This law, voted by the national legislature, took effect October
1, 1877, in the districts and ports of Haparanda, Neder-Kalis, Ran6a, Lul^a and Pil^a.

The general council of Westerbotten, which includes the important districts of Skel-
leftea and Ura<^a, has not hesitated to ask the government to ijresent a forest law ident-
ical with that of Norrbotten.
We sincerely hope that in time all the Scandinavian States will be wholly submitted

to this indispensable regulation, which their interests demand, although it may prove
a temporary inconvenience and a prejudice to present interests.

The value of forest products exported annually from Sweden and Norway amounts
to 100,000,000 francs, mostly pines and firs for joinery and carpentry. As for the other
kinds, such as birch, elm, poplar, ba^swood, oak, &c., these are worked to a consider-
able extent, but are mostly used in these countries themselves.
The industries of Sweden and Norway know how to skillfully draw a part of the

advantages which their forests so remarkably offer. The whole world uses Scandina-
vian matches, the sale of which amounts every year to several millions of francs.
They also send away some millions of francs' worth of dressed flooring every year, and
the importation of this commodity into France tends to diminish by so much the num-
bjer of planing mills in that country, since it can obtain, through this manufacture of
floor boards, an article that is bought upon better terms than the French manufac-
turers can possibly afford in competition with this foreign industry.
Nor is this all : the manufacture of oils from wood is at the present time holding.

an important place, and is an industry that uses rip not only the resinous trees but
also their stumps and roots left in the ground after the timber has been taken off.

These raw materials are submitted to a dry distillation—that is to say, are heated in;

retorts from which the air is excluded. They form a large quantity of i)roducts that
find ready use in the various industrial applications of our day.
From the pine and the fir they likewise derive tar, resins, potash, &c., and we may

add "pine work," wood ether, materials used in soap-making, &c. The trees which
yield upon distillation an oil used in illumination are the pine and fir. Wood also
sorves for use in the preparation of an article that has become wonderfully developed
in recent years—viz, in the form of pulp, designed for use in the manufacture of paper,
of which considerable quantities are exported to France and England. FurthermorOj,
the birch affords to the peasantry of Scandinavia a material for use quite as important
as the basswood in Russia. Not only is this wood in groat demand for fire-wood

^In 1816 some French ports (Rouen, Havre, Dieppe, and Hontleur) alone impoi'ted
from Sweden and Norway upwards of 60,000, St. Petersburg standard. This standard
reckons as 10 dozen or 120 pieces 1^ inches thick, 11 inches wide, and 12 feet long, and
equals 165 cubic feet of sawed wood, English measure.
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throughout the interior of the country, but it is highly prized for a great number of
uses. They make agricultural implements of various kinds from this timber, as also
all kinds of household dishes and utensils. The bark of the birch tree is used for dye-
ing, tanning, and the protection of buildings from humidity. We might cite numerous
other industrial products which are made from wood, but presume that enough has
been said to prove how indispensable theju^oper management of the forests is to the
welfare of the country, and the absolute necessity, from every point of view, it is to

provide as promptly and eh'ectually as possible the reserves which the future will re-

quire. This general advice applies especially to Sweden and Norway, which should
certainly not forget the importance of their natural resources, which should be meas-
ured to suit the necessities of their population.

(7.) Austrm-Hungary, Bohemia, Boumania, Italy, Sjyain. and Switzerland.

Next after the forest countries of Northern Europe we deem it proper to speak of the
forest wealth of other countries, either because France may in time need, or has already
drawn from them, for the supply of a part of its wants or simply as a subject of in-

telligent report. In the first class of these we should mention Austria-Hungary, and
especially Bohemia, which is very rich in species and varieties that possess excellent
qualities. The exportation of woods from this country has amounted in recent years
to 75,000,000 to 80,000,000 francs in value per annum the kinds exported being mostly
oak, pine, fir, birch, ash, &.c. The oaken cask and barrel staves of Austria- Hungary
may be said to be almost altogether absorbed by the French markets. We find, for

example, that in 1875 the exportation amounted to 56,708,660 pieces, of which
52,225,324 were sent to France, and 4,483,336 to England. In 1876, of 39,615,613
pieces sent abroad, France took 34,574,385, and England 5,041,228. The total exporta-
tion of wood from Austria-Hungary, as reported by the customs, amounted in the
eleven months from Januarv to December, to 2,232,457 stores, worth 31,812,514
florins ($15,429,069.29), while m 1875 it was 1,992,444 steres, worth 28,392.327 florins

($13,770,278.59). The difference in favor of 1876 was 240,013 steres, worth $1,658,790.70.

If we add to the exportation the amount of wood used in the country, it is evident
that Austria may be justly regarded as offering now and for a time to come some very
precious and important resources. Roumania likewise has some very fine and exten-
sive forests, which in kinds of timber resemble those of Austria-Hungary, and which
already appear in our markets in competition with those of Northern Europe. Italy

sees its forest resources, still quite important, wasting day by day, and we would like

to believe that the government intends to seek to remedy this serious condition.
As for Spain, although its timber resources have been much reduced, its annua,

production amounts to about 15,000,000 francs. We may also notice Switzerland!
which furnishes us every year with a considerable amount of wood. The rural econ-
omy of this country is determined by the climatic and geological features of the country
in such a manner that pastoral industries hold a first rank, the forests a second, and
the culture of arable lands a third place. The forests cover about one-sixth part of
the territory of Switzerland, a greater proportion than that generally found in Western
Europe or even in England, but which is less than in the German States. It is not
the Alpine cantons of Switzerland that hold the first rank in this respect; the long
chain of the Jura, with its succession of vast pla'eaux, and its rounded sides descend-
ing by easy slopes to the plains, and with its climate less extreme, offers altogether
more favorable conditions for forest growth, and here woodland property affords the
principal source of revenue throughout a considerable portion of the Jurasic regions.
Timber does not grow upon the Alps up to the permanent snow line, but for some

distance below we find only some scrubby bushes that scarcely reach a few feet in

height. A little lower down we. find the arole, and then the larch, which endure in

the midst of sleet and storm, and form magnificent forests as they descend into the
high valleys and the lateral gorges of the Engadine. There are here, indeed, trees of
singular beautj^ ; their wood has a brown tint, the grain is close, and they afford for

building x)urposes, and especially for inside finishings, a material of the very best
quality.
From the elevation of 6,000 feet down to 4,000 the spruce isfound almost everywhere,

but more especially upon calcareous mountains, which they adorn with their elegant
pyramidal forms and regular branches of an evergreen that is almost black. The silver

fir and the Pinus sylvestris are found to some extent in this region,but they are less

abundant. These elegant trees form not only an ornament to the mountains, but they
are a providential resource to the mountaineers. The covering of his dwelling, his

furniture, his inclosures, his implements, and his fuel are derived from these woods,
and without them his country would be uninhabitable. It is quite useless to recite

the infinite variety of uses for which the Swiss employ their wood, which further-
more affords an important material for exportation. The forest riches of Switzerland
have this feature that is pecular to them ; they are owned almost entirely by the
communes, and their working forms a most important source of income for the public
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aid. Each member of tlie commune shares in the annual apportionment, according
to his wants for fuel and for construction as these are jtrevioaslj^ ascertained. The
share of a family is allowed on an average in the German cantons at 1.5 cubic klafters,

equal to 5.83 stores (about 1.6 cords) and valued at about 25 francs. If we multiply
this quantity by the number of families, which number in Switzerland about 500,000,

we have a total of 1,112,718 klafters (about 1,186,860 cords). It is to be remembered
that this estimate is liable to error, because in some cantons the jjroportion is different,

and in some the rule of apportionment is unknown to us. The foreign exportation of
wood in Switzerland now amounts to some 6,000,000 or 7,000,000 francs, and, judging
from what we know of the internal consumption of the country, the total yield of
forest products ought to amount to some 50,500,000 year, which would give a yield
of 60 francs per hectare of forests—a rate decidedly greater than that realized from
the forests of France or Germany.

It would be a very fine result if the consumption could be always maintained on a
par with the productive power, but this balance has long been broken to the disad-
vantage of the latter. The ever increasing wants of the industries and the absence
or inadequacy of coal deposits are constantly augmenting the use of wood, and besides
these the use of wood as a fuel in manufactories and bj^ steamboats and railroads

have caused the rai)id destruction of woodlands in many portions of Switzerland.
The upper valley of the Rhine and those of Urseren, in the Canton of Uri, and the

greater part of the valleys of Tessino, afford evidences of this imprudent waste in the
dangers which it has brought upon the rural economies and the climate. In these Alpine
gorges, the destruction of the woodlands has taken off the protection of the soil, and
exposed it to the erosion of torrents to the utter ruin of the sodded slopes and the
vegitible soil. The temperature has gone down, in proportion as the wooded surface
has descended, and the higher regions have been changed to desert regions of ice. The
development of such a condition should not fail to excite a general anxiety. The
public aivthorities have set themselves earnestly at work, and are now endeav-
oring to stop the progress of this evil. This is done partly by prohibiting regulations
to jjrevent the undue and improper clearings, which have formerly been made, and
partly by a systematic operation of reboissement of the tops and sides of the mount-
ains. In some cantons, uiTrseries have been established at the public expense for sup-
I>]ying at a low price the seedlings of young plants to communes and to individuals.
They have established courses of instruction in forestry, opened free to attendance, and
have appointed inspectors and forest guards in cantons. A report is published annu-
ally, under the cantonal authorities, upon the condition of affairs and the benefits ob,

taiued. The importation of mineral coal by railroads has become an important item-
and a rapid increase in the employment of hydraulic power in manufactories has come
to the aid of this work of renovation, which we trust will be crowned with success.

8. The United States and Canada.

If we now pass to another part of the world, we learn that the United States, ac-
cording to the last census, in 1870, has an area of wooded land amounting to about
380,000,000 acres of land, belonging chiefly to individuals. ^ It was estimated that
10,000,000 acres of forests are destroyed annually, and that not more than 10,000 acres
are planted. It is especially in the United States the devastation of forests is going
on upon an immense scale, and made in some sense the order of the day.
The railroads and manufactories are appalling consumers of wood, as we may infer

from the fact that it requires every year the timber growing upon 175,000 acres of
forests to supply the ordinary wants of railroad companies alone.
To this, we should add the unlimited working of forests by proprietors under the

pretext of supplying the domestic consumption of the country in fire-wood, the indus-
tries, &c., and it would be well for the New World if it would but wisely reflect and
apply the remedy to their situation that so seriously endangers its forest resources,
which, being thus daily wasted, are still further destroyed by the fires that are set

through the malevolence or the carelessness of man.
The gross annual consumption of large pine timber alone amounts to 16,000,000

loads, and the amount of other timber, according to reports made to Congress for the
year ending June 30, 1870, is 20,000,000 more. If we take into account the immense
development that has taken place since that date in the use of every description of
round, flat, and hewn timber, the amount employed in building, and the imx^ortation of
Canada, we cannot estimate it at less than 30,000,000 loads a year, a quantity more
than twice as great as all the sailing tonnage of Europe and America together.
From what is above said, we may be able to form some idea of the condition in

^In the census of 1870, and in all that preceded it, no attempt was made to ascer-
tain the amount of woodlands, except as growing upon farms and private estates. If
anything besides this was in any case reported it was founded upon uncertaim esti-

mates.
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which that country will be found in the course of a few years, especially since a large
part of the western country is only a prairie and without trees. In fact, the vast
country drained by the Mississippi, and including more than half of the whole terri-

tory of the United States, has been jnstly compared by a special writer to an immense
farm, having only a little clump of woods in its northeast corner, and we may see the
justness of the coraparision if we will but study the map of the country and notice
the vast extent of plains within the territory described below the wooded regions of
Michigan, Wisconsin, and Minnesota.
The Eastern or New England States, including Maine, New Hampshire, Vermont,

Massachusetts, Rhode Island, and Connecticut, and the Central States of New York,
New Jersey, Delaware, Maryland, Ohio, and Indiana were nothing but one dense for-

est, but comparatively a few years ago, and considerable regions were covered with
groves of the finest pine. These States are now almost wholly stripped of this kind
of timber, with the exception of Maine, which still has some timber, and they are still

wasting the supplies that remain, and are, in fact, obliged to purchase great quanti-
ties of lumber in Michigan and Canada to supply their own stock thus wasting away.*
South of the States above mentioned are the States of Virginia, North and South Car-
olina, Georgia, Florida, Alabama, Mississippi, Louisiana, Arkansas, Tennessee, and
Kentucky With the exception of the western part of Virginia they have no white pine
(commonaly called yellow pine), but, on the other hand, they have the pitch-pine and
the cypress, which, however choice, can scarcely supply the place of the former. If
we reflect that some of these States are the oldest in the Union—that these cuttings
have been going on for many years, and that their supplies of pine and hard woods
are attacked without hesitation, as well to meet domestic wants as the calls for ex-
portation, we may readily see that it would be a wonderful thing if what is left should
remain very long. The eleven States last above mentioned produced all together in
1870 a less amount of large sawn woods than the i)roduction and consumption of Penn-
sylvania alone, and but a little over half as much as was produced in Michigan.
To the west and northwest we find the States and Territories of Texas, New Mexico,

Arizona, Colorado, Kansas, Nebraska, Dakota, Eastern Montana, Illinois, and Iowa, a
large part of Missouri, the part of Minnesota west of the Mississippi, and the southern
part of Wisconsin, almost wholly prairies and without trees. The whole western
world, as we may call it, as well as New England and the Central States above
mamecl, are now chiefly tributary for building-lumber to the little stock of pine still

left in the State of Michigan, and in the northeastern parts of Wisconsin and Minne-
sota, which is in all estimated at less than 170,000,000 loads.

On the Pacific coast we find Wawshiugton and Oregon, which alone have wood to

sell, and which they send to markets furthei south, along the western coasts of North
and South America. The remaining States of California and Nevada have about one-
fifth part in wood, a quantity scarcely enough for the supply of their own wants.
To the north lies Canada, which some people suppose is one vast forest, without in-

terruption or limits, while in fact the forests of every kind together would scarcely
cover a tenth part. British Columbia, on the Pacific coast, may have some timber to

spare, but in limited proportion. We find the Saskatchewan Valley a great extent of
territory, chiefly prairies, and large enough, they say, to make thirteen States of the
size of New York.

If we come to the Red River country and Manitoba, we find them without timber.
"We next come to Ontario, formerly Upper or West Canada. It was truly a magnificent
forest country

;
probably without a rival on the whole globe, where we found in

abundance the finest pine, ash, elm, and walnut that ever existed, but the greater
part has been burned to clear the land for agriculture, or used for fencing, or applied
to various uses in constructions, or sent out of the country. We now actually find no
great supplies of oak, nor ash, nor elm, nor walnut, nor white wood. The oak that is

still exported from Quebec comes chiefly from Michigan and Ohio, and the walnut and
the white wood from Indiana, Ohio, or some other western State. They would have
burned the pines in the same fashion to obtain lands for cultivation, had the diffi-

culty from the gi'eat abundance of trees not been so great.

Pine in later years has had a considerable commercial value, but it is only the first

qualities, known under the name of white pine deals, that will bear the cost of trans-

portation. The province of Ontario employs at the present time a great quantity
of pine for its home uses, and, excepting perhaps a portion of this timber on the banks
of the Ottawa and its tributaries, it would be wise if it should act prudently and re-

serve its last trees for its own consumption.
We now come to the Province of Quebec, so located that the State of New York is

s, natural market. It is on the banks of the Ottawa and the Saint Maurice and their

affluents that we find most of the available supplies of timber in Canada, to the east
ot the Rocky Mountains. Let us now inquire as ro how long these two sources of
supply can endure bleeding to meet the wants of markets in Europe and South
America, and for the consumption that the country itself requires. It is these regions
fehat supply most of the deals and pine timber that are sent in such great quantities
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from Quebec, and delivered in great cargoes to tlie south and other countries, and
which furnish to a large degree the wants of the province itself.

The countries yielding the spruce are chiefly the Lower Saint Lawrence, the dis-

trict of Saint Francis, the so-called eastern townships and the Provinces of New Bruns-
wick and Nova Scotia. If we reflect that these pine and spruce regions have been
kept under contribution, for purposes of exportation and consumption, during the
greater part of the last century, we should not be surprised to learn, from those best
^acquainted with these questions, that these timbers still remaining at disposal in the
Provinces of Ontario, Quebec, New Brunswick, and Nova Scotia, will be entirely cut
within a few years hence. The extent of wooded lands is still estimated at some hun-
dreds of millions of acres, but we think it illusory to found any expectations upon
such estimates, so long as there is no efficient control for assuring the protection of
what actually exists; we also think that it would be prudent to mark down these de-
ceptive numbers, because there are extensive tracts of country where, from the pov-
erty of the soil, the coppice woods are not worth the cost of cutting and transporta-
tion, even to a short distance. As in the United States, we find in Canada millions
of acres of "forests" so called, or supposed to be timbered, which have been ravaged
by fires and storms, and still others in which the working is carried to such an exag-
gerated and ruinous degree that the practice is greatly blamed by the American press.

European countries have an interest in the preservation of the American forests of
the United States and Canada, which have hitherto supplied their markets with tim-
ber suited for all kinds of uses.

In the United States, when we examine as to the extent of forests, the Southern
States rank first, and we find m that section from 40 to 50 per cent, of the surface re-

ported as woodlands. In the Eastern, Middle, and Northwestern States the proportion
varies from 10 to 40 per cent., and in the Western and prairie region it is from 5 to 20
per cent. Illinois has 19 per cent, of woodland; Wisconsin, 29, and Iowa 16 per cent.

On the contrary, Nevada, Arizona, Dakota, Colorado, Utah, New Mexico, and Wyo-
ming, are almost wholly without forests. We present below, the production of pine of
diflerent portions of North America in superficial feet, or board-measure.
[Here follows a detailed statement of production in the diflerent States, as shown

by the census of 1870, ending with the estimate that the total production of the United
States and Canada amounts to 243,000,000,000 feet, board-measure.]

In speaking of the production and the extent of the forests, we ought to be particu-
larly careful not to undervalue the generally admitted importance of tbe subject, but
on the contrary should endeavor by every trustworthy statement to show the exceed-
ing amount of annual cuttings, as well in northern Europe as in North America, and
its great excess above the normal production.

It might be objected by some, that even admitting the complete exhaustion of Eu-
ropean and American forests, we would still not be without wood ; that the Dutch
East India colonies offer precious reserves of timber, as also do the English and French
colonies in these distant regions—that we might find in the great Brazilian Empire
giant trees that might be used in the most diversified industries, and that, in short, we
would only have to seek in other parts of the world, new and vast forests, still unex-
plored. To this we reply, that, without denying the value and importance of these
extreme resources, it will be a sad day for Europe when we shall have been obliged to
have recourse to these distant countries, from the extraordinary difficulties that would
attend the working of these forests, and the enormous cost of their transportation to
our country, and it would be necessary to abandon altogether the use of wood as a
fuel.

We propose in the following chapter to submit our views as to the means that ap-
pear to us the most easy and practicable, if not to attain, at least to approach the end
wo have in view, that is to say, to effect an irftprovement in the preservation of exist-

ing forests, and especially to secure the replanting which the wants of the future so
urgently demand.

(9.) On the pj-eservation and restoration of the forests.

Among the measures that appear to us to contribute materially to the preservation
of the forests, we may cite as of first importance the Swedish law now in force in the
Norrbotten district, and which it would be desirable to see applied to all other forest

countries, as well upon the national domains as upon the estates of communes and of
private owners. We think that all governments interested in the subject should bring
before their legislative bodies propositions for a law that should have for its object
to forbid, under severe penalties, the cutting of trees of certain kinds, generally em-
ployed for building purposes, until they have grown to a given diameter at 16 feet
above the ground. We are fully convinced that such a regulation would be favorably
entertained in all national assemblies. It is quite true that in such a case it would be
necessary to create new schools of forestry, and to increase the number of agents, in-

spectors, and guards capable of exercising an active, intelligent, and national care of
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the forests under their care. But these expenses of this establishment, that would
thus open up anew and honorable career to many persons, would be light as comj)ared
with the benefits that in due time would be derived from this measure.
We have already alluded to the necessity of forests in a climatic x^oint of view, but

we deem it proper to return to this branch of the subject. It has been often shown that
the climate of Europe is not the same as it formerly was. Everywhere the winters
are milder, the summers colder, and the changes of temperature more sudden, and
often of a kind that seriously affect human health. This disturbance of the climate may
in a great degree be attributed to the clearing off of forests, which, with thoughtless dis-

regard of consequences, has been done to a rash extent in many parts of the globe, and
especially in the Old World. This exj^lains the disappearance of the once flourishing
cities that were founded in Greenland by the Danes about the tenth century, and which
we know were destroyed by the ice.

Europe suffers from the effect of sudden changes of temperature. When in summer
the winds blow from the northwest the air presently becomes chilled. If France
had not, as some compensation, the winds from Africa, that have been warmed in cross-

ing the great desert of Sahara, its temperature would belike that of the United States
and (Canada under like latitudes, which is much colder than ours. As for the remedy
against these immoderate extremes which pass so abruptly from cold to heat and from
heat to cold at the expense of our delicate organisms, we believe it may be found, suf-

ficient for the need, in replanting.
It might be well to here indicate the principal kinds of exotic forest species that it

would be convenient to employ.^ They might be divided into three classes: First,

those adapted to northern Europe, and which should be able to endure the severest
cold; next, those adapted to Central Europe, and that might be a little less hardy;
and finally, some of the semi-tropical species that might be found adapted to Southern
Europe. Already for a long period the French Government has, under a law enacted
for this purpose, been employed in replanting the mountains—a task of enormous
magnitude, but one that will, we trust, lead to a successful result.

These labors of rehoissement, pursued with indefatigable zeal, and a skill and method
that has won the admiration of other nations, have already been well advanced in our
country, and on this account they may be cited as an example. It is generally known
that for a long period, by the sowing of the maritime pine, we have been enabled to
place an effectual barrier against the encroachment of sand dunes upon the sea shore;

but it still appears to us that, to facilitate and multiply this restoration of forest wealth,
still more might be done, especially in the way of engaging the co-operation of private
owners in these labors.

Fully indorsing the views of a distinguished sylviculturist of Finistere, M. S. Rey-
von, of QuimperM, we would meet the objections that may be brought with regard to

the first expense of these undertakings by granting assistance, calculated at so much
per acre, to every proprietor or farmer who would undertake and execute an engage-
ment to sow forest seeds that should be furnished by the State, either gratuitously or

at a reduced price, on any waste lands, according to the method that should be found
most appropriate for the circumstances of the case. We would also wish to see hon-
orary distinctions bestowed upon those who should do the best work in the face of

greatest difficulties and with the greatest success.

It cannot be too often repeated that evergreen trees perform a part in nature that
is generally admitted to be the most important in the forest economies of the globe.

It is especially among the conifers that we find vigorous species that delight in arid

lands and that do not require a long period of time to yield profitable results. There
is no soil so sterile, so sandy, so marly, or so argillaceous but that with intelligent

yet easy care may be covered with freshness and shade. It is chiefly by the sowing
of pines that the desert lands of Normandy and of Brittany, the chalk lands of Cam-
pagne, the swamps of Sologne, which had rebelled against every other culture, have
been in our day regenerated and restored to salubrity, to the great advantage of
these regions that had long been of no account.
When we learn that in the five departments of Brittany alone at least half a mill-

ion of hectares (1,235,000 acres) that were worthless, have been made productive,

we need not seek other evidences to prove the advantages that this encoaragement
has secured. The governments, the general councils, the arrondissements, and the

cities every year award large premiums to societies and to regional and local exhibi-

tions, and we deem it no more than just that sylviculture should be allowed to share

in these advantages. The sacrifices made by the State for the general welfare should
be regarded, so to speak, as so many checks drawn upon the future, for a longer or

shorter time to be repaid from the revenues which these increased values will bring.

But it is particularly upon the agricultural societies, which count among their

membership so many eminent sylviculturists and enlightened men, the duty devolves of

lending their aid in the cause that we XDresent. The means of these societies, their

great and proper influence, and the ample means of action at their disposal if turned
to this subject could not fail to prove a guaranty of success. If aided in the first ex-
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peuses tlie proprietors wonld furthermoro feel a certainty tliat their labors would, in

the end, prove a source of revenue, as they could be easily convinced by consulting
the changes that have occurred in the price of Avood used in the industries since the
seventeenth century. Thus, in Germany, according to Dr. Roe, wood had quadrupled
in price between the middle of the sevneteenth and the middle of the eighteenth
century, and from 1740 to 1830 the same rate of nrogressive increase was observed.
Another learned German, Dr. Engel, assures us that from 1830 to the present time,

wood has increased very considerably in price, amounting to even 300 per cent. Ac-
cording to him that which was worth 100 francs in 1840 was worth 150 in 1850, 203 in

1851, 260 in 1800, 360 in 18G5, and 400 in 1877.

Within the United States prices have arisen 100 per cent, in some articles within the
last eight years. The same thing is observed in Russia, and in Sweden and Norway,
the rise in thirty-five years has amounted to from 150 to 200 per cent., according to the
kind of wood.
We have thought it our duty to present the foregoing considerations, with the view

of showing in an effectual manner and in the pret<ence of even increasing prices, the
value of the forests. The hesitation of some and the indifference of others in mat-
ters relating to reboisaement cannot bo excused and will oven become a subject of
blame from the moment when all the facilities and appliances of governments shall

have been largely directed to this important work. We deem it proper to give a
X)as8iug notice of approval of a practice that has for some time existed in the depart--

monts of Central France. The peasantry of that region are generally small pro-

prietors, and whenever a child is born in a family the father never fails to plant some
trees in his grounds, the number bearing some proportion to his resources. When
this child comes to marry or set up in business the trees thus planted are cut down
and sold, forming a little endowment which in these industrial regions becomes the
starting point worthy of notice. Finally, if we remark that in the general totals of
the annual production of all the forests of the old and new world from three-fourths
to seven-eighths of the wood is used for fuel, and only from a fourth to an eighth
part is employed for civil and naval constructions, in our opmion every nation ought
to be deeply interested in restricting the use of wood as a fuel to the least Y)va,cticar

ble point. To reach this result as far as is possible we should appeal to the govern-
ments and ask of them assistance for the benefit of the following

:

1. To companies actually occupied in search for coal with probable success.

2, To companies for working more largely, and by new processes and improved ap-
pliances, the great peat deposits of which France has more than 1,200,000 hectares

(2,964,000, acres), and which might thus be given up to agriculture after the peat is

taken off that covers the vegetable soil. In Switzerland, in the Grisson Alps, where
search has been made for peat, they have come upon a deposit of 10,000 feet squarexDU
the surface where it is 14 feet deep.
Peat has been neglected for a lont;^ time, and it is only since the price of fire-wood

and coal has come up that the ancient prostrate forests have been called to the at-

tention of progressive men, who have already derived advantages from this source,

but which tends to still greater development as the working of peat ])ecomes better
known. In some parts of Germany x>cat is an important item, especially in Bavaria,
where it is abundant and where it has oven been used as a fuel in locomotives sLuce
1844.

It- will be remembered that mineral coal was for a time scarcely accepted in France
for the warming of apartments, and nobody would Avish to have it on account of its

offensive odors and its unhealthy gases. Now its use has become general and yet
this coal retains its odors and its gases—but imjjerative necessity has overcome all re-

pugnance to its use. It would be the same with peat, and a time will come, when the
product of the peat-beds, purified and compressed into form for convenient use, will
meet with no great difficulties in forcing itself into use for industrial and domestic
fires, a result that is worthy of encouragement as it will lead to economical results of
value to the country, and we submit this as worthy of strong and intelligent encour-
agement.

XL THE EXPENSIVE AND WASTEFUL USE OF TIMBEB AS A FENCING
MATERIAL.

In settling a new wooded country, where no crop could be sowed or

planted until the native forest had been cleared, the first pasturage
was the wild-wood, and the pioneer's cattle wandered at will wherever
the ground was not prepared for cultivation and actually in some grow-
ing crop.

The abundance of material afforded a cheap and easy means for fenc-

ing, and we may readily understand how strong and well-kept fences

H. Mis. 38 19
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would come to be regarded as among the best evidences of good farm-
ing, and their absence as a token of indolence and a strong iodication
ot scanty means. In tlie early days of such a country the average set-

tler is indeed poor, and he would look upon it as a hardship if the few
head of cattle that he owned could not ramble in the woods and i^ast-

ure along the highways j and there were always some in every township
who scarcely owned an acre of land, but who often had a cow or two that
depended altogether for their summer keeping upon what they could pick
by the roadside, and in the uninclosed woodlands of their neighbors,
or of owners unknown. These farmers without a farm naturally look
upon the scanty pasturage of the woods very much as boys regard the
nuts of the forest—as the property of whoever chooses to appropriate
it, without much regard to ownership j and in our own account of the
origin of forest fires in the preceding pages of this report, it will be seen
that not a few of these fires are every year set by landless owners of cat-

tle, with the view of securing better feed for their hungry animals, upon
land not their own. Thousands of acres of timber might thus be ruined
to accommodate half a dozen head of miserable cattle.

But this iirimitive idea of fencing cattle out belongs to the rude and
early stages of a country's settlement, and is sooner or later sure to be
followed by one in which personal and proprietary rights are more
dearly defined, and it comes to be established as a i:)rinciple in law
that the owners of farm stock must ket'i) it upon their own premises, and
that they become liable for any damages that may result from their

trespass, w^hether the injured party has fences along the highway or
not. It now becomes the duty in the owner of cattle to keep them in

instead of out, and the privilege of the owner to appropriate to his own
use whatever may grow upon his own land, even out to the beaten tracks
of the highway, if there be anything outside the margin of his road-line

worth saving. In this advanced stage of civilization, and this better
definition of rights, the vagabond cow must be yarded or tethered, or
the owner must pay pound-fees, as well as damages ; for under the condi-

tions we have assumed there will be no uncertainties about title, and no
land without a recognized owner. Each owner feels a common interest

in the maintenance of personal rights, and a luiblic sentiment is created
tending to the establishment of customs that may even acquire the full

force of law in the absence of the expressed provisions of a statute.

Having thus noticed the origin and tendencies that govern oUr ideals

of a fence law in the settlement of a wooded country, let us consider
the question as it is presented upon the treeless plains. Here one of

the first and most convenient, and often the most profitable, pursuit is

pasturage. The herdsman needs a ranch and some few^ imi:)rovements

that he can call his own, but his stock ranges far and wide, over lands
of whose ownership he may neither know nor care; sometimes under
keepers, and sometimes without, and it may be that his herds wander
in quest of food, or drift before storms, until they are hundreds of miles

away, the owner neither caring how they fare or knowing how they
number, except at the time of branding at the annual "rounding up."

The cattle baron is an enemy to cultivation of every form, and w^here he
can influence the legislation of a country there are no fence laws and
no lands but that lie open for the range of his stock. In short, he is as

indiflerent to the rights of property on the plains as is the poor pioneer
in the woodland, so far as i)ertains to opportunities of pasturage and
the rights of unknown or absent owners.

If those engaged in this interest were to attempt the enactment of a
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fence law it would stipulate that no grain should be sown unless securely

fenced in, and that in case of damages to their stock from over-feeding,

where the fences were not sufQcient to prevent the inroads of their cat-

tle, the owners of the grain should pay the damages that might result

to their cattle from this cause.

In recent years the owners of the land along streams, in the grazing
States and Territories, have inclosed large tracts with wire fences, and
this has been ma<le a subject of bitter complaint on the part of herdsmen,
who were thus cut oft* from the opportunity of watering their stock.

From one point of view these streams are the common proi)erty of the
country, and public policy might require that access sliould be allowed
for the common enjoyment. But the riparian owner holds the title to

the land, and upon every principle of justice he should be protected in

its enjoyment. The most that could be required of him would be a
right of way at certain points where most needed, in the same way that

a highway might be laid out across his land for the public convenience.
If its proximity to a river gives it superior value for pasturage, it is his

opportunity and affords no just ground for complaint from others not
thus favored, than has the owner of a broken upland against the more
lucky projirietor of the rich intervales below him. The fencing of private
property under such circumstances, can be regarded only as the asser-

tion of private rights, and should be looked upon as the beginning of a
system of appropriation of land by its proper owners, which should
finally lead to a clear definition of boundaries between individuals, and
forever terminate this nomadic custom of the plains.

In the earliest phase of settlement and cultivation in a treeless region,

the stock must be herded or tethered, and we get glimpses of pastoral
and shepherd life, about which so much has been said and sung by the
poets, but which on near acquaintance fades out into the most tame
and commonplace of all human occupations. The i^ractice, originating
in the necessities of the private owner of both the grain-fields and the
cattle, in due time becomes sanctioned by statute, and we have the
"herd law" of our Western States and Territories, which declares that
cattle shall not be allowed to range without sufficient keepers, and
practically leads to the same conclusion as our modern fence laws,
namely, that the owners of stock shall keep it upon their own lands,

or pay all damages that may result from its trespass.

Having thus arrived from opposite directions at a common principle,

let us next consider the economies that may be realized in the matter
of fencing, and the extent to w^hich these may be carried in the practi-

cal workings of the farm.
With the increasing values resulting from the rapid waste of our for-

ests, it will scarcely be denied that wooden fences are in many parts of
the country becoming expensive luxuries, and there are now few regions
where we can really afford to make post and rail fences of black walnut
or w^hite ash, or board fences of pine. Our rail timber is worth too
much for railway ties, bridge and mining timber and other uses, for

which a ready market may be had, and wherever a substitute for wood
can be found it should if possible be i>referred. Live hedges have
great merits, with some minor faults, which have often and ably been
presented, and are getting to be pretty well understood. Stone as a
fencing material is always acceptable, whenever it can be easily had,
and it often presents advantages in the way of cheapness and durability
superior to every other kind. A simple ditch and bank, or a wall of
sod, or of adobe brick, may in some localities be preferred, and in very
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many cases, if we would but realize the fact, we could do without much
of the fencing that is actually used.

In coming to this conclusion we will admit the necessity of dropping
some of the ideas of neatness and comfort, which we may have been ac-
customed to attach to a well-fenced farm, and seriously ask ourselves
how much of this expense is for luxury and how much is for actual
need. As a general rule we could scarcely dispense with line fences
between farms where either owner may have occasion to use a border-
ing field for pasturage, yet none but those familiar with prairie farming
in tlie newer States and Territories can well understand how very readily
a road-side fence can be spared, and how a large amount of stock can
be managed with a comparatively small cost for its inclosure.

Our fields are usually right-angled and four-sided, and those perfectly
square require relatively less to inclose than where they are oblong.
The amount of fencing needed on a square mile of land, in fields of dif-

ferent sizes, is shown in the following table

:

Number

of

square

fields
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a

square

mile.
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4
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1,280
1,920
3,200
5.760
10,880

2
3
5
9
17

In inclosing separate fields the amount required is nearly double that
needed where both sides of the fence are accommodated by the inclosure,

and when the field is small tlie cost becomes great, as shown by the fol-

lowing table

:

li
1

^ li
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© o o
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1 50. 56 50.56 25 254. 56 10.18

^ 80.00 32.00 50 357. 76 7.15
5 113. 12 22. 62 75 438. 16 5.84

10 160. 00 16.00 100 505. 96 5.05

We are entirely without data for showing the actual amount and cost

of fencing in the United States ; but it would be safe to affirm that it

might be reduced from a third to a half without serious inconvenience.
In the case of wooden fences, the decay and labor of maintenance can-

not be less than 10 per cent, of first cost, and must increase from year
to year, as new demands for timber may arise and its market value ad-

vances. The durability of posts may be increased by charring the out-

side on the end set in the ground, and timber from which the bark has
been removed will generally last longer than where it is allowed to re-

main. If cut in fall or early in winter it will last longer than if the

cutting is done in the spring or early summer months. In older coun
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tries various modes of preparation are employed to increase the dura-
bility or improve the quality of timber, but these are generally too
expensive for fencing materials, although very profitably used upon
railroad ties and timbers used in other exposed places.

To an American traveler there is nothing that more stTongly attracts

his notice in Europe than the general absence of fences. They are gen-
erally seen along the sides of railways, where they are often in pait
comi^osed of a hedge and ditch, with one or two rails suT>ported by
posts ; but elsev\^here they are the exception, and in some parts wholly
unknown. It is also a matter of surprise to hini to see how^ closely pas-

turage can border upon cultivation, and how, under the watch of the
keepers and their dogs, the domestic animals become accustomed to
these restraints and obedient to their orders. As a general rule they
scatter but little, and move fi'om place to place in somewhat compact
bodies. Being always in company with their keepers, such animals
become very gentle, and sometimes appear to be so trained that they
will follow their keepers.
Along the public highways in the older settled parts of Europe, there

is generally a ditch upon each side, with a bank of earth, the roadway
being often raised above the level of the adjacent fields by the addition
of finely pounded stone for repairs, and this when well trodden and
smoothed down makes a solid and permanent road at all seasons. The
line of roads is marked on each side with rows of trees. In Germa^ny
these are often apple trees; in Italy sometimes the mulberry or the olive,

and in France and other countries often the Lombardy poplar. They
are not close enough together to prevent the roads from drying up soon
after a rain, but they serve as guides to the traveler, they afford him
an agreeable shade, and shelter the country somewhat from the winds.
The custom is commended as worthy of imitation, esi3ecially in the i>rai-

rie regions of the United States, where such guides would be very use-

ful. Theyshould, of course, be under the local road authorities, and under
a provision of law that should regulate their maintenance and provide
for its expemse.

XIL UPON TRE BEECH AND ITS USE.

The European beech {Fagtis sylvatica) is nearly allied to the American
species. {F.ferruginea). The latter has longer, thinner, and less shining
leaves than the former, and by some botanists two distinct species have
been recognized: the Fagus ferrnginea and the Fagus sylrestris, on tlie

red and the white beech, so called from the color of the heartwood ; but
these shade into each other by insensible degrees, so as not to be distin-

guishable, and are now generally regarded as varieties of the same
species. Out-leaved, Aveeping, and other varieties of the beech have
been introduced by cultivation or discovered accidentally growing, and
afterwards multiplied by grafting. Some of these varieties are distin-

guished by a coloring of the foliage, such as the purple or copper beech,
which is propagated from a tree discovered by accident in.a wood in Ger-
many towards the end of the last century, and sui)i3osed to be still stand-
ing. It is said by London that '^in early spring, when the leaves of the
purple beech are agitated by the wind, during bright sunshine, their
cleai' red gives the tree the appearance of being on fire, an effect, Bose
observes, so truly magical, that it is scarcely credible by those who have
not seen it." Sometimes, upon a cut-leaved variety of the beech, a single
spray will be found from year to year with leaves of the normal form, as
if nature was making an effort to return to the original type.
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According to Lorentz and Parade,^ the beecli-uuts for seed, should be
gathered and preserved in the same manner as acorns; and Hartig points
out more fully the mode of preservation that has been found most suc-
cessful. Having spread the nuts in an airy ^tlace, they should be turned
&vevy day until the humidity is evaporated that might otherwise cause
them to mold. They may then be piled up one or two feet deep on the
floor of a dry chamber, and covered a foot deep with straw to protect
them somewhat from the frost. In this way they may be kept from
autumn till the next si)ring, but they would scarcely retain their vitality
beyond the first year after growth.
The goodness of the seed may be judged by its plumpness, color, and

taste. A rancid flavor indicates a poor quality. From its delicate
nature, the beech can scarcely be sown in an open ground, and even the
shelter of grain will not answer, as in some other trees, because the
young plants will need jirotection for several years. It is accordingly
necessary to begin some time beforehand to prepare the ground where
we intend to start a beech plantation by artiiicial means.
For this i^urpose, when the land chosen for planting has been suffi-

ciently worked, the ground is marked oft* into lines, and in each alter-

nate band they sow some tree having a rapid growth, such as birch,
elm, pine, &c., or they may economize hj using the furze, and if we
wish to gain time these may be set out instead of being sowed ; but it

is not until they have gained sufficient height for shading that the
beech nuts can be planted along the intervening vacant rows. This pro-

tection should be kept until the young plants have grown to some size,

or at least until large enough to endure full exi)osure, when the second-
ary growth should be taken out. Sometimes this mode of planting
cannot be followed, as for example where the surface is highly inclined,

in which case the clearing might lead to an erosion of the land. In this

case it will be necessary to lay out the ground as usual in horizontal
bands of two or three feet in width, the alternate ones being prepared
by previous planting, while the others remain uncultivated. Then, after

planting the nuts, a part of the i^rotection may be taken out at one time
and a part at another, so as not to expose too much of the surface at once.

These difficulties in starting a beech forest should lead us to prefer some
other species, where we would wish to plant entirely vacant lands ; or,

instead of sowing the seed, to plant the beech itself from nurseries as
the surer way to success. It is particularly in stocking void i)laces in

the woods, or a coppice that has been spent, or in grounds overrun with
whitewoocls and brambles, that we may start the beech nuts with best
results. In these cases even it will sometimes be convenient to set

some young i)lants. In planting the seed, it is well to throw several

into one hole, because some of them may prove barren. In such cases
where the young beech tree, have grown sufficiently strong, the other
kinds should be cleared away. The nuts should not be covered more than
15 to 30 millimeters (O.G to 1.18 inches), according as the soil is more or

less compact. The surface of the soil should be well broken, for other-

wise the large seminal lobes could not work their way through it.

Beech nuts sown in Xovember (in France) come up in five or six

months, but if sown in spring they come up, if the season is favorable,

in from three to six weeks. For a full sowing it requires 8 to 10 hecto-

liters per hectare (9.19 to 11.19 bushels to the acre), and for i)artial

sowing proportionally less.

1 Cours JSlementaire de culture des Bois, 2d ed., p. 43(3. The mode of planting that fol-

lows iu the text, is translated from this anthoritj^.

J
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Cotta, iu bis treatise on tlie cultivation of wood, describes a mode of
sowing- tlie beecli nut AvitUout providing a shelter, wbich lie says suc-

ceeds well. It is as follows : The ground being laid ofi'into lines, they
dig in the middle of the band to be cultivated a channel from 4 to 5

inches deep, and about the same in width, and along the bottom of these

they sow the nuts. As soon as the plants are up, they cover tliem by
drawing in the soil so as to completely cover them up to the base of the
seminal leaves. It appears, says Cotta, that it is the stems of the
young beeches that suffer most from atmospheric influences, and that if

we cAm in any way protect this part the young plant will survive with-

out shade. Tlie author here cited deserves the greatest confidence,

and Ave are the more willing to relj^ upon his statement from a fact

within our knowledge that entirely confirms his theory.

In the forest of Compiegne, belonging to the civil estates, there was
made, some yeavs since, some very considerable plantations of different

kinds, and among the rest of beech. Usually the trees planted, that
come from nurseries, are not finally set out i^ermanently until they
have been once reset in the nursery itself. But with the beech in par-

ticular, as we know how difficult it is to get it started on an open ground,
we should i)rociire young plants which have been subjected to this first

transplanting when taken from the woods where they spring ui) abun-
dantly. For this the}- take by preference the plants just up, with the

cotyledon leaves still on, which they take up with the blade of a knife,

and then set out in a nursery, on a cloudy day, in little furrows, like

those described hy Cotta, always taking the precaution to bury them
entirely up to the seminal leaves. If the suunner is very warm, they
will lose many plants, but those that survive, and there is generally
a great many of them, become thenceforth strong enough to endure
all kinds of vicissitudes in the weather. We describe this interesting-

process to induce foresters to make a trial of it in various soils and
in different climates ; for it will be a most useful achievement in sylvi-

culture if we can find a way for cultivating a species as valuable as the
beech in open grounds.

In describing the conditions best adapted for the growth of the beech
these authors mention it as one of the most widespread and the most
useful of the trees of Europe, preferring a temperate climate, but never-

theless growing wpon mountains as high as those where the silver fir

prospers, and even higher, it being found in the Alps as high as 1,500
meters, and among the Pyrenees as high as 1,800 meters above the sea-

level. It would, therefore, grow in any part of France, excepting uj^on

plains and on the sunburnt hills of the southern departments, always
l)referring an exjiosure to the north, northwest, or ea^st, but never to the
south.
Excepting iu a dry sandy soil, a compact claj-, or a marsh, the beech

would prosper in almost any soil, if sufiiciently comminuted, but it es-

I)ecially preferred a light loamy soil well mixed with x:)ebbles, but did
not require any great depth. Its blossoms, Avhich appeared in April
or the 1st of May, with the first leaves, often suffered from spring frosts,

and the tree only bore nuts at interA-als of several years. This fruit

ripened and fell in October of the same year that it blossomed, and al-

though not as heavy as the acorn, it usually fell not far from the tree
that bore it. The beech does not usually bear fruit till fifty years of
age or o\^er, but in fertile years Ave may, in exceptional cases, see younger
trees loaded Avith fruit. The young plants require shelter for several
years, but appear to suffer less from the cold than from the solar heat^
which they cannot endure. The foliage is very thick and abundant, and
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its shelter is dense. Its roots are strong and run horizontally near tbo
surface, never striking deep into the soil hke those of the oak.
During the first fifteen years the beech grows very slowly, but it then,

when it has gained some substance, becomes robust, and pushes uj) with
with great vigor. In soils suited for its growth, it rises to a height of
40 meters (about 130 feet) with a diameter of a meter or a meter and a
half at the base ; and it will, sometunes, prosper three hundred years.

The wood is scarcely suitable for carpentry, being able to endure
neither moisture nor atmospheric changes. It can only be applied tx)

this use when thoroughly seasoned and exposed to the fire until the
surface is slightly charred. It is used, however, for some pieces in

vessels that are entirely covered, or those that are always under water.
Beyond this, the wood has a general range of utility, being one of the
best for splitting, and suitable for employment for cabinet-making,
marquetry, agricultural implements, carriages, turnery, round ])oxes,

measures, &c. It is used for makmg oars for vessels, the handles of
forge hammers and other implements, and its use for making wooden
shoes is very large. It is to be observed that they never think of split-

ting beech excepting when it is green, but that before it is used t,

should be thoroughly seasoned, as it is very liable to shrink. This
wood makes an excellent fuel and the best of charcoal. Its nutis

mingled with acorns, are used in feeding and fattening swine, and a
considerable profit is derived from this source. The right of gathering
the nuts is sometimes sold, and they become a precious resource in a
country poor in grain. The fruit is also gathered for the extraction of
oil, which is very good for eating when pressed cold. It is better for

burning, and gives less offensive odor than most other oils, and is suc-

cessfully used in domestic economy and in the arts.

When the beech is grown to timber of full size, the proper age for

cutting is from 80 to 140 years, but usually they choose 120 as the best
period, at least when the forest is not situated in a very rich soil, or a
very mild climate, in which cases the timber comes to x^erfectiou earlier,

and is more liable to rot within,^ rendering it preferable to reduce the
period to one hundred or even to ninety years. A meager and shallow
soil, which shortens vegetable life, will of course reduce the period of
cutting.

In cuttings made preliminary^ to a natural reseeding, the reser\^es

ought to be rather numerous, and composed of the strongest and health-

iest trees. This shady condition is all the more needed by the beech,
as the seed is heavy, and does not fall much away from the tree, and
because the young plant is very delicate, and needs the protection of
a thick covert. A cutting thus left should be allowed to remain until

the seeding is completely assured, as we may judge from the appear-
ance of the plants, that should have some strength and be at least from
eight inches to a foot in height. We may then proceed with the
secondary cutting, which ought to be done with much caution. In soils

having a favorable exposure we may remove the reserves little by little,

still leaving a part of the shade; but if the soil is dry and warm only
a very few trees should be taken out the first year, and then more and
more, so as to gradually accustom the young beeches to the atmospheric
influences. When, by the aid of several cuttings, the undergrowth has
grown to twenty inches, to two feet, or even to a meter in height, the
time has come for a final cutting of all the large timber left. Generally

^The kinds most liable to rot Avithin, in substantial soils, appear to be those which
have a thick covering and much moisture, favoring the formation of humns.

—

(LorenU
and. Farade. )
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it Is of no importance at this last cutting to reserve any trees wliatever

for extraordinary growth, for this timber is of no account for cari)entry,

and when it is 90, 100, or 120 years old, it is fit for every use to which
it can he aj^plied.

As the roots of the beech are tracing, while tnose of the oak strihe

very deep, the first gets its support from near the surface, and the latter

from the subsoil. It therefore results that they agree very well

together without interference, and with abundant nourishment we may
generally remark that these mixed forests of beech and oak grow more
rapidly than where the oak is alone. Another reason of this better

growth is that in such a mixture, the beech, by its dense foliage, ])reserves

a greater humidity, and enriches the soil more abundantly with humus
than the oak would do alone.

Ajs the oak is of the two kinds the most valuable wood, it is best, if

it forms a principal, or at least half part, or even but two-fifths, to fix

the period of general cutting at the age best suited to that kind, with-

out regard to the beech, which can stand, as we have seen, till it is

one hundred and fifty to one hundred and sixty years okl, when the
soil is favorable. When the i)roportion of oak is quite small, the
period may be reduced to on^ hundred and twenty to one hundred and
forty years, except, that in such a case the best trees should be saveti

to grow on through another period. In the cuttings made with refer-

ence to self-seeding in such a mixture, the amount of shade may be less^

partly because the young oaks need more light and partly because of
their more rapid growth they will themselves soon assist in shading
the young beeches. The final cutting should in these cases be mainly
made for the best interests of the oak. It will often happen, notwith-
standing every j)recaution, that in these cuttings for regenerating the
forests, the young beeches will crowd upon the oaks, and occupy too
much of the land. This hajDpens generally after years very prolific in

beech-nuts, which may happen to be sterile years with the oak. In
such a case we should endeavor, by artificial means, to restore the
proportions by bringing acorns from other x)arts of the forests, or
from other places,^ and scattering or planting them about where needed.
If this cannot be done the same year that the beech-nuts fall, from
the absolute sterility of the oaks of tliat vicinity, it may be done the
next year; but if it cannot be done within several years, it would then
be better to obtain young oaks three or four years old, and plant them
among the beeches, cutting them down to the root at the time of plant-
ing so as to compel the roots to send up a strong shoot to the level
of the young beech tree.

In the cuttings for improvement, made from time to time, as the for-

est is coming to full maturity, it is easy to regulate the proportion of
the two kinds by giving preference to one, or by cutting out the other

;

but in doing this, it is highly important to remark that the time of these
cuttings should be well chosen, and that the operation be done with
much intelligence, so that a vigorous beech shall not be sacrificed to
save a sickly or defective oak, that could never come to acqmre valuable
qualities if left.

A mixture of the silver fir and the beech is also quite as favorable as
that of the beech and oak. Nature"affords us frequent examples of this,

and it is a sad error that has led certain foresters to destroy in these forests
all the broad-leaved species, for the sake of having only resinous kinds;
and everything tends, on the contrary seems to command us, to keep a

^ Usually the trees around the outskirts of the forests or along the roadsides are more
feitil© than those in the interior of a massive forest.—(L. & P.)
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13roper mixture of the two. In fact, in these mixed woods, we observe
that the silver fir takes a remarkably fine growth, and we further recog-
nize the fact that the damages from winds and from insects are not so
much to be dreaded in this case as in forests of resinous trees alone.

As for the time of cutting, the same period agrees well enough for both

;

the young seedlings have about the same temperament, and therefore a
natural reseeding can be secured without difficulty. In the difi:erent

stages of their growth, the two kinds keep along about equally, and it

is easy to make the periodical cuttings in the interests of both. In short,

they prosper on the same kinds of soil, in the same climate, and in the
same exposures. They do not differ greatly in the uses to which they
may be applied, and it is evidently to the advantage of the proprietor,

the more especially since it is easy for him to give the fir the advantage,
whenever his interests make this his preference.

As for the reproduction of the beech by coppice growth, it cannot be
denied that it does not grow well from the stump. The bark adheres
too closely to the wood, and its tissues are too close to admit of the
easy development of shoots ; and there is, furthermore, something in

the peculiar organization of this tree, which does not allow it to prosper
as a coppice growth, especially when we cut it down close to the ground
and thus expose the stumps to rapid decay.

It is a general rule that in cutting trees with the view of their repro-

duction from the stump, besides taking the time best suited to this end,
which is very early in the spring, the stump should be rounded oft* so

as not to retain the water, and in the beech that at each succeeding
cutting the section should be below the knot caused by the cutting pre-

vious, but still, if possible, in the new wood, as the bark of this part is

not so hard as the old bark. But this cannot always be done, and in

certain localities that are high and cold, where the stumps of a coppice
thus worked, after a few cuttings become deformed and finally littLs

better than dwarfed pollards, from which the sprouts come up with
feeble attachment, and have scarcely the strength to resist the force of
the winds or the weight of the snow and ice.^

Hartig, whose experience has great weight in all questions upon for

estry, recognizes the imjDossibility of maintaining a growth of beech
coppice by the ordinary methods of working, and therefore proposes a
special method, the details of which are as follows

:

Supposing we have a beech woods, submitted to a working in periods
of thirty years. He would advise a reservation of 100 trees i)er hectare
at the lirst cutting. At the second period, when these had come to be
sixty years old, he would have 2,000 trees reserved per hectare; and
thirty years afterwards, that is, when the stumps were ninety years old,

he would interrupt the regulation of coiipice growth, and proceed to re-

sow the woods by natural seeding. The oldest of the reserves, that is,

the first 100, would then be ninety years old, and the second reservation
of 2,000 would be sixty, and from these we might expect to find seed-

trees enough for restocking the land for a new start. There would,

^Many observations tend to show that the beech sprouts better from the stump in
poor than in rich soils, which fact Hartig sought to explain in the following manner,
but without claiming that it was the actuaj cause: ''In a strong soil, the strong in-

flux of the sap gives rise to buds of great vigor, but the bark of the beech, which is

very hard, opposes the movement of the sap that comes first to the outer edge, which
is pressed back, but finally, with difficulty, is able to get a start. When the soil is

inferior, the sap is not so abundant, and the vegetation not so prompt. The buds
growing more slowly find means to get through with more success."
A fact which confirmed Hartig in this opinion was the observation that, in good

soils, the beech sprouts better when cut in the sap season, that is to say, when the
stumps have lost a portion of their superabundant saj).—(L. & P.)
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therefore, be three cuttings made in effecting this regeneration, the re-

sult of which woukl be to replace the old stumps by a fresh growth of
seedlings, from which we might again proceed to treat the woods as a
coppice growth, excepting always the application in due time of the
above-described method.
Hartig mentions but one coppice of beech which had never been cut,

and which at the first working had no stumps more than thirty years
old. Such a forest is rarely met with ; for we generally flncl them
already cut over through several periods, and the stumps of very dif-

ferent ages. In such a case, it would therefore be best to reserve 2,000
trees per hectare when beginning the work of entirely new seeding.
This number should not be always regarded invariablj^, but it should
depend on the size of the trees and the number and condition of trees

formerly reserved. It is, in short, sufficient if we establish a massive
growth of trees that shall be able to serve the purpose of reseeding
whenever the whole shall be in best condition for this operation.

On reflecting upon the means deemed indispensable for assuring the
durability of beech in coppice, we are naturally led to the conclusion
that this mode of treatment is not the proper one, and that it cannot
be adopted without violence to the laws which govern tree-growth. If

we attentively examine a beech copj)ice, especially one in which the
stumps are rather old, we will always find void spaces here and there
where the trees have died out from the decay of the stocks ; and if

these vacant spaces in the beech-woods have l»een filled, it will be gen-
erally by light sowings and ofteuer with the white woods, at least when
artificial planting has not hindered these from coming in. It is in

this way that the beech is little by little crowded off* from the ground
where it formerly reigned supreme. The method proposed by Hartig
would doubtless be found sufficient to prevent such a result, but it

offers but few advantages to the proprietor, since it causes the suppres-
sion of almost the whole of the products of the second period. In fact,

the first cutting to obtain shoots, and then the trees of the second
period left standing, would leave the greater part of the whole as trees

for seeding, and to be worked after the method employed for the nat-

ural regeneration of a forest from the seed. After all this, we do not
in the end recover the coi)pice-growth until we get a new and young
forest.

It is only with great care, and by the aid of difficult and even burden-
some methods, that beech-woods can be maintained in a proper coppice
growth ; while, on the other hand, we may easily perpetuate this kind
by the method of natural seeding after a uniform order, and by rules

easy to follow, and by which we may furthermore obtain within a given
time the most considerable profits that this tree affords. We should,
in short, whenever circumstances permit, treat the beech by the
method of growing to full forests, and depend vipon the reproduction
by natural seeding at the end of the i>eriod.

In the old district of Morvan (Departments of M^vre and Saone-et-
Loire) and in different other regions in the South of France, they have
adopted in beech coppice-woods a special mode of working, the efB.-

cacy of which has been proved by long experience, and which conse-
quently merits the forester's attention. It is kown as furetage,^ and
consists in cutting down from each stump only the largest of the
trunks, when of a size sufficient for cord-wood, and at the same time
carefully preserving the remainder till their proper time for cutting.

'Literally, '' stealing;" that is, robbing the stocks of a part of their growth at each
time of cutting.
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In the place left by the trunks thus cut, new shoots will spring up and
prosper in the shade of their older comrades, until they, in turn, are
taken to make room for still another crop. The stocks of a coppice
thus treated will therefore present wood of two and even three ages,
and the reproduction goes on to a very great length of time.
Usually thefuretage coppice, all the wood, is cut over in this manner

once in twenty-four or thirty years, according as the stocks bear wood
of two or three ages, and the stocks are each visited two or three times
with the ax during this period. For instance, if the time is thirty

years, the woodman would come around once in ten years, and then
Ifeave at each time trunks ten and twenty years old, after he had taken
those of the age of thirty years.

Since in this mode of working it is not customary to leave reserves,
and since the trees cut are too young for bearing seed, the parasitic

species and injurious vegetation are apt to gain upon the beech, and it

i^ absolutely necessary to replace the decaying stocks by artificial

planting. The method of furetage is also applied to other kinds of
coppice-growth, especially the oak, but the results are not so satis-

factory as with the beech. The sprouts of the oak require an abun-
dance of light in the first years, and cannot accomjnodate themselves
to the shade of the older shoots from the same stock, a circumstance
that most favors the sprouts from the beech. It would seem, therefore,

that this mode of cultivation should be Limited to the beech with which
it originated, and where its utility has been proved. In the other kinds
a complete cutting off, with one or more thinnings within the period,

appears to deserve the preference.

We find in a Journal of Forestry published by Hartig, a notice, com-
municated from the old Grand-Duchy of Berg, upon a method of work-
ing quite similar to that of furetage, and which seems to confirm its effi-

cacy.

In this region, especially in tlie mountainons part [says the writer], there are
quite extensive districts entirely covered with pollards, that are worked in the follow-

ing manner

:

When the tree planted has reached a diameter of from 3 to 4 inches, its top is cut
off at the height of 6 to 8 feet, which gives the shoots the appearance of a new head.
As soon as any of these shoots have grown to a diameter of 4 or 5 inches, they are cut
off close to the trunk, making the section as smooth as possible. The trees which
grow very rapidly are submitted to this furetage every two years, and those that are
of slower growth every three or four years. The old pollards are replaced from time
to time with new plantations, as they die out.

All the species, ^ even the beech, which a clean cutting would commonly kill out,

support this treatment very well. We sometimes meet with pollard-beeches thus
worked from au early age that have trunks 5 or 6 feet in diameter, in which the wood
is still firm and very suitable for working.

The furetage of beech-coppice is, we repeat, worthy of the attention

of foresters, and it is desirable that it should he more carefully studied
than it has hitherto been by those who have occasion to apply the prac-

tice, to the end that they may more fully understand the conditions es-

sential to success-

In this connection we may mention some general principles that ap-

ply to coppice-woods of every kind, in which dependence is placed upon

^From what is here said we must not conclude that the opinion above expressed
concerning the furetage of the beech is incorrect. We should notice the difference be^
tween the two methods. In the case of the trees planted as above described, they are
sparse and therefore well exposed to the light and to the air in general ; while on the
other hand, where the woods grow in dense masses this fact has its inlluence, and in

fact all the conditions of vegetation are entirely different.

—

(L. ^ P.) The item '^All

of the species," of course, needs modification, as it applies to none of the conifers that
form a subject of cultivation in the region described.
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the shoots springing from the edge of the wood within the ring of bark
that surrounds it, and when i^roperly attended to produce a new crop
of wood. As a general rule these shoots are by so much the more abun-
dant when the tree is cut close to the ground and where the bark is oj^en

and spongy in its texture. It is generally more successful with the
kinds that send up sprouts from their tracing roots, and these sprouts
often afford valuable trees. It succeeds well with most deciduous spe-

cies except the beech, which x^resents diflQculties that are mentioned in

detail in the preceding pages. In some of the minor kinds it may be cut
over at short intervals for procuring hoop-poles and other small wood,
and often with great advantage. The period of cutting varies accord-

ing to the species and many other circumstances, such as soil, aspect,

elevation, &c. The uses to which such woods are most generally applied
are for fire-wood and charcoal—in the case of the oak, for the prodno-
tion of bark for tanning jjurposes, and in some cases for wood used as
mine-props, railroad-ties, and a multitude of other purposes. In cut-

ting wood that is to be reproduced from the stump, care should al-

ways be taken to have the section smooth, at least around the line where
the wood and bark join, and the top should be rounded so as to shed off

the water that falls. This operation is best performed with a sharp adze.

Where the top is left concave, the water thus detained tends to hasten
the decay of the stump.
As for the season best adapted to the cutting of a coppice in order to

secure a new and vigorous growth, it should not be done either in autumn
or winter, because intense cold might alter the condition of the stocks,

or even detach the bark as it was swollen by the rains and distended by
the frost. It is also not advisable to cut during the sap season, as the
stumps might be weakened by the profuse flow of the saj), which would
prove a real loss, because the best growth of the new buds comes from
the spring sap. When cut while the sap is flowing, the sprouts get only
the summer sap, and they are less vigorous and are scarcely able to ripen
their wood before winter. In short, this cutting in the flow of sap
should never be tolerated, excepting in the oak raised for its bark,
which can only be peeled in that season.
The best months for cutting coppice woods are February or March,

:>T the beginning of April, in the climate found in France. It may be
earlier or later in particular regions, according as the seasons are more
ur less forward, and as a general rule it should never be done when
liable to befollowed by extreme cold, and never in the sap season. In some
mild climates and near the sea, or great bodies of water, where extreme
coJd is not liable to occur, the cutting may begin as soon as the leaves
have fallen in autumn, and in the case of the broad-leaved species with
evergreen lesiYQs {Quercus ilex, (fee), as soon as the movement of the
second sap has ceased.^

The beech, when growing in a close forest^ carries up its trunk in full

proportions to a great height, as may be seenm the dense native forests in

Michigan and to the south of Lake Superior, but when standing in open
grounds and in hedge-rows, it spreads out horizontally to a great dis-

^ These princijiles apply in some cases wliere it is desirable to avoid the sprouting of
trees that we wish to get rid of, and also in the trimming of trees, where we do not
wish to be troubled by a new growth of sprouts. By selecting anytime after the wood
of the year has formed, such as the latter part of summer, or early in autumn, this end
may be secured with good eft'ect. In the crusade against the Ailanthus, in some of
our cities, in which avenues have been cut down in the streets to get rid of the nause-
ating odor of the blossoms, a neglect of this forethought has multiplied the sprouts
that it was desirable to destroy, where at another time of the year the destruction
would have been complete.
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tance, affording an abundant shade in summer, and often, from tlie per-
sistence of tlie dead leaves, some shelter from the storms in winter. It

is remarked by the editor of Evelyn's Sylva, that the beech delights in

a chalky or stony ground, and that upon such land the bark is clear
and smooth, a certain indication that the soil suits the tree. On account
of its growing in soils where other species would not thrive, and the firm-

ness with which it spreads its roots in the ground, it is well adapted for

planting in bleak and exposed places, where shelter is needed from the
winds; butform such plantations it should not be taken from a nursery
upon a rich soil and in a warm exposure, because the contrast in the condi-
tions and the injuries unavoidable in transplanting, will be too great
for its endurance. The difference in the soil should in such cases not be
great, but the rule still holds here as everywhere, that plants the best
rooted are the most sure to survive. Upon the whole, it was advised
that the trees in such cases should be planted from the seed in the places
where they were to remain, of course giving them in the early years such
protection as they require.^ A contemporary of Evelyn adopts most
of the facts presented by that writer, and remarks that the beech was
at his time '' altogether a stranger to most counties in England ; and it

is jjrobable that there might be none here when the Great Caesar denied
that he found any. For many of these great woods of beeches may
have sprung up after the felling of oaks ; as it hath been observed of
late years, that where the oaks hath been felled the beech hath suc-

ceededy and that not only here and there a tree, but in many acres, and

^Huntefs Evelyn's Sylva, 3d ed. (1801), i, 133. Evelyn, in speaking of the growth
and nsesof tliebeecli, says : This tree planted in palisades, aifords an useful and pleasant
screen to shelter orange and other tender case trees from the parching snn, growing
very tall, and little inferior to the horn-beam or Dutch elm. In the valleys, where
they stand warm and in consort, they will grow to a stupendous precocity, though
the soil be stony and very barren; al^o uj^on the declivities, sides and tops of very
high hills, and chalky mountains especially : for though they thrust not down such
deep and numerous roots as the oak, and grow to vast trees, they will strangely in-

sinuate their roots into the bowels of those seemingly impenetrable places, not much
nnlike the fir itself, which, with this so common tree, the great Cajsar denies to be
found in Britain, " materia cujusque gejieris ut in Gallia, prwier Fagum et Ahietem; " but
certainly from a grand mistake, or rather that he had not traveled much up into the
country. Virgil reports that it will grait with the chestnut.
The beech serves for various uses of the housewife. With it the turner makes dishes,

trays, rims for buckeis, trenchers, dresser-boards and other utensils. It serves the
wheeler and joiner for large screws, &c. The upholsterer uses it for sellies, chairs,

bedsteads, &c. It makes shovels and spade-gralFs for the husbandman, and is useful

to the bellows-maker. Floats for fishers' nets, instead of corks, arc made from its bark.

It is good for fuel, billet, bavin, and coals, though one of the least lasting ; and its

v^ery shavings are good for the fining of wine. Peter Cressentius writes that the ashes
of the beech with proper mixture, is excellent to make glass with. If the timber lie

altogether under water, it is little inferior to elm, as I find it practiced and asserted

by shipwrights. Of old they made their vasa viose miatoria and corbes messorial, as

we our pots for strawberries, with the rind of this tree ; nay, and vessels to preserve
wine in; and that curiously-wrought cup, which the shepherd in the Bucolicks
wagers withal was engraven by Alcimedon upon the bark of the beech. And a happy
8ige, it seems

:

jSTo wars did men molest,
When only beeclieu-bowls were in request.

Of the thin lamina or scale of this wood, as our cutters call it, are made scabbards
for swords, and band-boxes, superinduced with thin leather or paper; boxes for

writings, hat-cases, and formerly book-covers. I wonder we cannot split it ourselves,

but send it to other countries for such trifles.

In the cavities of these trees, bees much delight to hive themselves; yet for all this,

you would not wonder to hear me deplore the so frequent use of this w^ood, if you did
consider that the industry of France furnishes that country for all domestic utensils

with excellent walnut, a material infinitely preferable to the best beech, which is in-

deed good only for shade, and for the fire, as being brittle, and exceedingly obnoxious
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also wliere no beecli hath been near unto the place, sponfe sua venmnt
Some places naturally produce them.^i

In speaking of the American species of the beech, Michaux remarks
that the red variety (or, as he calls it, species) bears a greater resem-
blance to the European than to the white beech. It equals the latter

in diameter but not in height, and as it ramifies nearer the earth, and
is more numerously divided, it has a more massive summit and the ap-

pearance of more tufted foliage. Its leaves are equally brilliant, a lit-

tle longer and thicker, and have longer teeth. Its fruit is only half as
large, and is garnished with firmer and less numerous points. He also

noticed an important diflerence in the wood. A red beech, fifteen or
eighteen inches in diameter, would have three or four inches of sap, and
thirteen or fourteen of heart, the reverse of that found in the whit-e

beech, in which the heart wood bore but a small proportion to the sap,

sometimes not more than three inches in a tree that was eighteen
inches in diameter. He regarded the red beech as stronger, tougher,
and more compact than the white, and in Maine he found it used to some
extent in ship-building and for hoops. It was used for shoe lasts, planes,

tool handles, and the tops of hand carts for carting wood.
As to the time of cutting the beech, he says

:

Experience lias deraoDstrated the advantage of felling the beech in summer, whil^>

the sap is in full circulation; cut at this season, it is very durable, but felled in the
winter, it decays in a few years. The logs are left several months in the shade before
they are hewn, care being taken that they do not rest immediately upon the ground;
after which they are fashioned according to the use to which they are destined, and
and laid in water for three or four months. They are said to be rendered in this way
inaccessible to worms.
The beech is very durable when preserved from humidity, and incorruptible when

constantly in the water; but it rapidly decays when exposed to alternations of dry-
ness and moisture. In Europe, where there are not as many trees as in North America
with durable and elegant wood, such as the birches and the maples, we are depend-

to the worm, where it lies either dry, or wet and dry, as has been noted ; but being
put ten days in water, it will exceedingly resist the worm, to which, as I said, it is so
obnoxious, that I wish the use of it were by a law prohibited all joiners, cabinet-
makers, and such as furnish tables, chairs, bedsteads, coActs, screws, &c. They have
a way to black and polish it so as to render it like ebony ; and with a mixture of soot
and urine, imitate the walnut; but as the color does not last, so neither does the wood
itself, for I can hardly call it timber, soon after the worm has seized it, unless one
sponge and imbibe it well with the oil of spike, where they have made holes. * * * '

But while we thus condemn the timber, we must not omit to praise the mast, which
fattens our swine and deer, and hath, in some families, even supported men with l>read.

Chios endured a memorable seige by the benefits of this mast. And in some jiarts of
France, they now grind the buck in mills; it affords a sweet oil, which poor people
eat most willingly. But there is yet another benefit which this tree presents us ; its

very leaves, which make a natural and most agreeable canopy all the summer, being
gathered about the fall, and somewhat before they are much frost-bitten, afford the
best and easiest mattresses in the world to lay under our quilts instead of straw; be-
cause, 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 personsof qnality in Dauphiny ; and, in Switzerland, I have sometimes
Iain on them to my great refreshment. So is of this tree, it may properly be said,

The wood's an liouse, the leaves a bed.

Being pruned, it heals the scar immediately, and is not so apt to put forth again as
other trees.

^Systema JgrictiUurw; the Mystery of HusMndry discovered. * * * By J[ohii] \V[or-
lidge] 1687, folio p. 92, Editions of" this work were printed in 1669, 1675, 1681, 1688,
and 1098.

The fact of alternate forest growths appears to have been as familiary known two
centuries ago as at the present time. The absurd idea of spontaneous generation
even finds advocates at the present time, among those who fail to recognize in the
operations of nature sufficient agencies for the ditfusion of seed, where a new growth
thus comes in to replace one of different kind that has been taken away. Of course
when carefully studied, the winds, running streams, and animal life in various forms,
will be found the principal agencies where the seeds themselves have not been pre-
served for some time in the soil.
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ant on the beech for a greater variety of uses. It is employed for tables and bedsteads,
screws, rollers, pestles, dishes, wooden shoes, com shovels, &c ; in the north of France
it is taken for fellies of wheels, and it was formerly used instead of pasteboard in book-
binding. In the valley of Saint Jean pied-de-port, in the Pyrenees, oars are made of
it to supply the neighboring x)ort8 of the ocean. While the wood retains a portion of
its sap, they are pliant and elastic, but for this use no tree can stand in competition
with the black ash of the United States. Though the beech is rapidly consumed, it is

highly esteemed as a combustible, and its ashes are rich in alkali.

In certain cantons of Belgium, particularly near the village of St. Nicholas, between
Ghent and Antwerp, very solid and elegant hedges are made with young beeches,
placed seven or eight inches apart and bent in opposite directions, so as to cross each
other and form a trellis with apertures five or six inches in diameter. During the
first year they should be bound with osier at the points of intersection, where they fi-

nally become grafted and grow together. As the beech does not suffer in pruning, and
sprouts less luxuriantly than most other trees, it is perfectly adapted to this object.

In France and Germany an oil is extracted from the beech-nut which is next in fino-

ness to that of the olive. The forests of Eu and of Cr^cy, in the Departments of the
Oise, have yielded in a single season more than a million sacks (about 2,000,000 bush-
els) of this fruit, and in 1779 the forests of Comx>i^gne, near Verberie, Department of
the Somme, aiiorded oil enough to supply the wants of the district for more than half
a century. * * * The oil is abundant only when the fruit is perfectly rii)e. The
season for extracting it is from the beginning of December to the end of March ; if the
operation is longer delayed the nuts are liable to be iiyured by the warmth of tlie

season.
The skin is commonly ground with the kernel, but as the product in this way dimin-

ishes a seventh, it would be more advantageous to separate them, which might be
done in a flouring mill properly adjusted. The kernel should be immediately re-

duced to a paste b^ a vertical stone, or by a pestle-mill. As the paste becomes dry in

the process,water is added in the proportion of one pound to fifteen pounds of firait>,

to prevent its being impaired by the heat.

The paste is sufficiently reduced when the oil is discharged by the pressure of the
hand. It is submitted to the press in sacks of coarse linen, of wool, or of hair, and
the force is gradually applied and long continued, so that the oil may be completely
distilled ; three hours at least, are required in an ordinary press. To prej^are the
paste for a second pressure, it is pulverized, a proportion of water being added
smaller than at first, and the v/hole is warmed by the careful application of a moder-
ate heat. A ivedge-press is commonly employed in the second operation.
With skill in the process, the oil is equal to one-sixth of the fruit. Its quality de-

pends upon the care with which it is made, and upon the purity of the vessels in
which it is preserved. It should be twice drawn off during the first three months
without disturbing the dregs, and a third time at the end of six months. It arrives

at perfection only when it becomes limpid, several months after its extraction. It

improves by age, lasts unimpared for ten years, and may be preserved longer than
any other oil.^

In a memoir npon the various uses of the beech, published by the
French Forest Administration, in connection with the Paris Exhibition
of 1878,2 we find a large amount of information concerning this tree,

from which we derive the following facts :

The author of this memoir, after noticing the general diffusion of the
beech in France, where it is one of the most common and the most use-

ful of trees, remarks that the various uses to which any wood may be
applied depends upon its anatomical structure, and upon certain prop-
erties resulting from this special organization. He proposes, therefore,

to first consider the peculiar characteristics of the timber, and then to

inquire as to the effect of forces variously applied, and as to how it is

affected by atmospheric influence. An examination in respect to these
will lead to the suggestion of the various uses, to which this wood may
may be applied.

The structure of the beech is very homogeneous, its grain is close,

and it is easily worked. When exposed to pressure in the direction of its

fibers it is found to be superior to the oak, if in a state of ordinary dry-

ness, but if very dry it is less, but still equal to the ash, and in all con-

^ Michaux^s SyJva Americana, iii, 23.

^Notice sur les divers Emjjlois du Metre. Par M. Croiz ette-Desnoyers, Grand G^n^ral
des Forets. Paris, 4to, p. 103.
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ditions superior to the alder. When a force is applied as a traction it

is equal to the oak. As to its strength, when a force is applied across

the length of the grain, it is found to be sufficiently strong for most uses,

especially if the depth of the piece is greater than the width. But these

qualities are not alone sufficient to warrant us in saying that this tim-

ber is proper for construction ^ until it is known how durable it is, but
here, unfortunately, it is found that, when alternately exposed to dryness
and moisture, it is liable to split, warp, and suffer from the attack of

insect-larvae. It will check and shrink irregularly while seasoning, on
account of the exterior layers of the wood drying and shrinking more
than those within. It is to be noticed that these faults do not exist

in wood that is kept always under water, in which it is found to last for

a very great length of time.

This wood is therefore not suitable for carpenter's timber-work, in

pieces of large size; but it is eminently suited for marine structures,

and it has been used for many years as pile timber, in constructing
dykes at the ports of Havre, Eouen, Honfleur, Basse-Seine andl'Ocean.^

Its resistance to a crushing force, allows it to be used for railroad-

ties, where it will practically support a rolling weight of five kilograms
per square centimeter. Full information will be given concerning the
methods employed for rendering it more durable when thus employed.
Such are the uses to which the beech may be applied in large con-

structions ; it is more particularly in manufactures that it finds the most
numerous and varied uses. As it splits very readily, it is used in great
quantities every year for making wooden-shoes, and all kinds of articles

requiring elasticity and strength. When sawed it is used by cabinet-

makers, inlayers, carriage-makers, packers, upholsterers and the makers
of organs and pianos. It is found proper for making hames and saddle-

trees of harnesses, ox-yokes, wheel-felloes, hubs, spokes, and other parts
of wagons, and for various agricultural implements, such as plows,
harrows, rollers and thrashing-machines. It turns smoothly, and is

used for tool-handles of all kinds, chairs, household furniture, and bob-
bins for miking laces. It is used for grain -shovels, grain-measures,
brushes, boxes, the wooden part of bellows, &c., and it makes an excel-

lent fuel.

The following table shows the total annual production of beech tim-

ber in the forests of France that are under state regulations :

Uses. Cubic meters. [Cubic feet.] Per cent.

Firewood „
Construction:

Kailroad. ties a

1, 023, 159

74, 854
5,164

46, 315
13, 004
C3, 234
12, 057
8,210

38, 226

36,117,513

2, 642, 366
182, 289

1,634,920
459, 041

2,232,161
425, 612
269, 813

1, 349, 778

80.0

5.5
Mine-props, carpentry, &o ... 0. 4

Industries

:

Sawed wood for market ..... 3.5
1.0

Wooden shoes 5.

1.0
Turnery 0.6

3.0

Total 1, 284, 223 45, 333, 493 100.0

^ According to the author under notice, tlie use of beecli as a building timber in
France is at present limited to the two mountainous regions of Ari^ge and Basses
Alpes, where its consumption is entirely local and so limited that no particular dimen-
sions have been established for getting it out for sale.

^ For these uses, the timbers should be straight and not be less than 8, nor more than
14 meters in length, with a diameter of from 0™.30 to 0™.45, between which limits all

dimensions are received. At Havre, alone, they take pieces that are 16 meters long
and half a meter in diameter. It is commonly used without antiseptic preparation,
and the consumption is increasing. The price is 30 francs per cubic met-er on the place
where cut.

fl. Mis. 38 20
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In the use of beech for railroad ties it is to be noticed that wood thus
employed is subjected to conditions unfavorable to Its durabilitj^; for,

besides being exposed in a soil alternately wet and dry, it is required to
bear the enormous weight of trains passing over it, and it should be
able to hold the spikes that are liable to loosen from decay. In its fresh
condition the beech would answer most of the requirements, excepting
that of durability, and before being used it is necessary to subject it to

a process that preserves it from speedy decay.
Two modes of preservation of the beech ties have been employed,

one proposing to expel the juices within that tend to hasten its decay,
and to substitute in their x)lace an antiseptic substance, while the other
is applied only to the surface, without penetrating the interior. The
first is the more rational, and is applied by the process invented by Dr.
Boucherie, in which the sulphate of copper is forced into the wood,
usually under a pressure of about one kilogram to a square centimeter
(14.19 pounds to a square inch) of the section, and is aflected by i^laciiig

the vessels containing the solution upon a scaffold about 10 meters high.

The solution, admitted at one end, presses out the sap, which first ap-

pears pure—then mixed with the sulphate of copper, and when the
operation is continued a sufficient time nothing but the solution comes
through. The time required to secure saturation depends upon the
dryness of the wood, its size, and temperature, but it is at least five

hours. This very rational method can only be applied to wood newly
cut, and with the bark still on ; for if the logs are peeled the solution

will press out on the sides, and if too dry it will not penetrate easily,

unless the pressure is increased to an enormous degree. The amount
of sulphate of copper introduced into wood in the log amounts to 5.5

kilograms (liM pounds) to a cubic meter of the ties, and the strength of

the solution is about a pound to eight gallons of water. The amount of
the sulphate absorbed is determined either by a chemical analysis, or,

in the yard, by means of a reagent consisting of 90 grams of the ferro-

cyanide of potassium dissolved in a little water, which is applied by a
pencil-brush to the surface of the wood. The process is deemed to have
been well done if this test gives the very bright red color, but if the
tinge is rose-colored the i^reparation is incomi>lete.

The northern and eastern companies buy their wood in the log, of two
or three ties in a piece, and inject it upon their premises, after which
it is fashioned into shape by a saw, the process costing them about a
franc for each tie.

To expedite the preparation, by applying it to a great number of

pieces at a time, the ties are first wrought into shape (except transverse
and longitudinal sawing) and then exposed in a close vessel, first to a
l)artial vacuum and then to pressure. This is done by placing the ties in

a cylinder, from which the air is expelled by a current of steam, and
then an exhaustion secured that ought not to show a pressure of more
than 6 centimeters (about 2.3G inches) by the mercurial gauge. This
tension is kept up long enough to remove from the wood its excess of

moisture and to release the gases that it contains. The cylinder is then
filled with the solution, at a temperature of about 50^ C. (122oF.) and the

process is gradually urged, until a pressure of from four to eight atmos-

pheres is obtained, and this is kept up by the aid of compression pumps,
until the wood is thoroughly penetrated, which should not require less

than half an hour.
The results are judged by sawing in two a piece of twice the length

of a tie and of double the thickness, and applying the ferro-cyanide of

potassium test as above described. The solution used in this case is
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2 kilograms (4.4 pounds) of the sulphate of coi^per, to a hectoliter, or

2(1 kilograms to 1 cubic meter, (44 pounds 1.5 ounces to 264.17 wine gal-

lons) of water, and from 200 to 250 liters of the solution is absolved by
a cubic meter of the ties. This process is more expeditious than the
former, because 200 ties can be operated upon at a time, but it requires

a more expensive establishment, and the results are less comj^lete.

Nevertheless the process in close vessels, on account of its convenience
and expedition, is much emi)loyed, notwithstanding its defects, and it

can be used at a cost of about 70 centimes per tie.

The sulphate of copper is not the only substance employed in prepar-
ing beech ties. They sometimes use creosote, a heavy oil of about 200^
obtained in the distillation of coal-tar, on account of the facility with
which it penetrates and fills the wood. It has not the serious fault of

the sulphate of copper, in decomi)osing the rails or spikes that come in

contact with it, and of forming thereby a sulphate of iron that acts

rapidly on the wood. We should, however, remark that its superiority

has not yet been fully established.

The injection of creosote is effected by the same process as that of
the suli^hate of copper, and it costs more, on account of the higher price

of the material used, amounting to 90 centimes for each tie. The
Eastern Railway creosote most of the ties that they use.

The methods that have for their object to preserve the outer surface
of the wood, without penetrating through it, are various. One is by the
immersion of the ties in a hot solution of the sulphate of copper at 00
degrees, which is done in great tanks communicating with a boiler, from
whence the steam is allowed to issue till it raises the solution to 00^

centigrade, (140 F.) The solution contains about 2 kilograms of the sul-

phite to a hectoliter of water (4.4 pounds to 26J gallons.) The solution

is first made separately, and then poured into the tanks, until the de-

sired strength is obtained, as shown by the hydrometer. The ties should
be kept not less than two hours in the solution, at the temperature above
mentioned. This scalding impregnates the wood only to a very little

depth, in fact one that can scarcely be measured, but it is enough to

protect the wood from atmospheric influences. The sulphate should be
introduced into the wood to the extent of at least 11 pounds to a cubic
meter of ties, and costs 55 centimes per tie. The results of the process
are tested with the ferro-cyanide of potassium as already described.
By another process the surface is carbonized to a slight depth, as a

protection from decay, and for efiecting this various methods are used.
By the Eugon process a jet of air from a forge-bellows is made to pass

through an oil-flame, which causes a long jet of flame, against which the
wood is passed upon a sliding frame adapted to this purpose. Besides
its considerable expense in apparatus, this process has the inconvenience
of requiring a considerable amount of hand labor, because the wood has
to be i)assed six times before the flame, and this requires a considerable
time. In fact, not more than 200 to 250 ties can be prei)ared in this

manner in a day of ten working hours.
The Bavaze process, which is now employed for carbonizing the out-

side of ties, consists in passing them through a cylinder some 4 meters
long and 0.™60 in diameter, lined with fire-brick, and placed in connec-
tion with a fire of petroleum or coal-oil at one end, and with a chimney
at the other, of sufficient height to secure a draft of the flame through
the whole length of the cylinder. The ties are passed through this

flame on an endless iron chain, moved by steam power, and as soon as
they enter they take fire and burn while passing through, so as to

furnish in part the fuel necessary for their carbonization, which is com-
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pletely secured by the time they have passed through the bumiug gases
of the cylinder. The speed of the endless chain is so regulated that Aie
ties have just time to receive the desired amount of charring, which is

about two minutes to each tie. The flame is extinguished by a jet of
water constantly running. This process is employed by the Orleans
Company, and by many others, and admits of the preparation of from
900 to 1,200 ties a day, at a cost of only 30 centimes apiece.

Finally, a late improvement, destined without doubt to give excellent
results, consists in the immersion of the carbonized tie after coming
from the cylinder, in a bath of coal tar heated to 80 or 90 degrees 0.
(176^ to 194° F.), when the dilatation of the wood, so highly heated
in the carbonizer, admits of the penetration of the coal-tar, to the
extent, on an average, of 2 kilograms (4.4 pounds). This immersion
costs but 30 centimes apiece, and presents important advantages.
The cost by these several processes may be compared as follows

:

Francs per tie.

1. By injection

:

Boncherie process ... 1.00
In close vessels, by vacuum and pressure 0.70
By creosoting . 0.90

2. By external preservation

:

Immersion in a hot bath of sulphate of copper 0.55
Carbonization of surface alone — - 0.30
Carbonization and immersion in coal-tar - 0.60

Beech ties, when injected, will last from nine to twelve years.
The trees should be of good quality, and in full growth, without punct-

ures, rotten spots, defective knots, frost cracks, fissures, shakes, or other
faults. The wood called redj that is to say, passed its piime, ought not
to be used. For beech ties that are to be injected it is absolutely neces-
sary that the trees should not have any noticeable defects, because the
absorption of the antiseptic materials will not then be complete, and its

preservation is not so well assured.
The trees should not be less than 0.25 (9.84 Inches) in diameter; as for

greatest diameter there is no limit, but they seldom get trees more than a
meter and a haJf around. They often take wood for ties in the branches.
The waste in working is variable, according to the size of the trees,

but is not less than 10 per cent, of the volume in the log. Companies
often buy the wood in the rough, and sometimes the ties are worked
upon the ground and sold there by the contractors. When delivered
on the ground where got out, beech ties are worth from 3.25 francs to

3.50 francs apiece. They average 0.087 cubic meters, or from 10 to 12
ties to a cubic meter.
The balance-sheet, in getting out ties for the market, may be therefore

stated as follows

:

Francs.

Ten ties will set at 3.5 francs apiece 35.00
The waste, at 6 francs the ater6, is worth 1.50

Total receipts 36.50

Cost of working at 60 centimes each - 7.20
Drawing to the stations at 36 centimes - .— 3.60
Cost of a cubic meter of wood 22.00

,32. 80

Balance 3.70

The beech is worked into railroad ties in a great number of the de-

partments, and 74,854 cubic metres are furnished annually from the

forests under the state care.
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A railroad tie must have a certain stability in its mass. If the width
of the track is a meter and a half, the tie should be not less than 2.^G0
in length; its breadth should be sufficient to have enough bearing
upon the ballast, and its thickness should be some centimeters more
than the length of the spikes, and not less than 5J inches. The dimen-
sions best suited for use as railroad ties depend upon the weight of
rails, amount of use required^ weight of trains, nature of the ballast,

and other circumstances.
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ments near, 34.

Carelessness as a cause of forest fires, 207.

Casatl, T., reply from, 199.

Caihses of forest fires, aumniary of opinions, 206.

Caution to be observed in new experimeuts, 23.

Cedar, reservation of, by government, 30.

Cedars, in the mountain regions, 4.

Census the only available means for obtaining sta-
tistics of private woodlands, IG, 17.

Central America, tropical plants from, 30, 35.

Centralized direction necessary, 7.

Cercocarpus ledifoliua, i.

Chalkley, William B., reply from. 166.

Charcoal burning, fires Irom, 207; bushel, uncer-
tainty of, 62 ; comparisons of, 62, 63 ; care of tim-
ber lands for production of, 60

;
prices of, 64

;

B«inge of yield, 67.

Charge to grand juries concerning fires, 2, 20.

Chassell, J., reply from, 191.

Chestnut, cannot be grown in Western Iowa, 22.

Chipman, John, reply from, 206.

Chocalate shrubs, possible cultivation of, in United
States, 31.

Cinchonas, possible success in parts of United
States, 29.

Circular of Treasury Department to consuls, 32.

Cireulars issued in connection with the present re-

port, notice of, 2.

Circumstanced that may affect an experimental
plantation, 23.

Cities, trees a check upon fires in, 223.
Clearing of land, fires from, 207.

Climate, howattected by woodlands. 24 ; influence
in forest fires, 129; of United States, some pecu-
liarities of, 48 ;

qualities of, great variety in, 21

;

wide ranges of in United States, ii7.

Coast Eange in California, timber of, 17.

Cochineal cactus introduced in Florida, 35 ; insect,
possible cultivation of, 31.

Code forestidre, French, upon forest fires, 247.

Coen, I. S., reply from, 189.

Cofiee, possible ciiltivatioti of in United States, 31.

Collection of dues on timber would be easier in a
mountain region, 10 ; of timber revenues, agen-
cies for, in Canada, 15, 16.

Collections in forestry, 60.

Colorado, law against forest fires, 133; return from
local inquiries relating to forest fires, 190.

Comly, E. H., reply from, 197.

Commissioners, nre, in towns, 220.

Commissions of forestry. State, 60.

Comparative meteorological record, 26.

Concurrent jurisdiction at United States experi-
ment station**, 25.

Coniferous trees, liability to insect injuries in, 259.

Connecticut, charcoal bushel in. 62, (.3; amount of
charcoal reported, 64; other charcoal ttatistics,

65, 66, 67; tanning materials in, 70, 71, 106; law
agaiust forent fires, 133.

Connors, Robert, estimate of injury to epruce in
Maine, 259.

Consuls, circular to, from Treasury Department,
32.

Consumption of timber, rapid increase of, 17.

Convenience of access at a forest station, 25.

Coppice woods for charcoal, 66.

Cork oak, cultivation of, 29, 35.

Cord-wood, sometimes floated in mountain re-

gions, 4.

Counties, maybe held accountable for forest fires,

219.

Crawford, G. F,, reply from, 205.

Crisler, Jacob, reply from, 168.

Crown lands iu Canada, 52 ; receipts from, 14.

Cultivation of forests upon the public lauds, 3;
temporary, at forest stations, 25, 26.

Culture, experiments in, 21.

Curtain, H. R., reply from, 162.

Cutting for charcoal, cost of, 67.

Daily, W. W., reply from, 180.

Dakita, fore st^tation proposed for, 28; law against
forest fires, i;J3 ; returns from local inquiries re-

lal ing to forest fires, 194,

Danger from drifting of burning materials, 222.
Date palm, introduced in Florida, 35,

Davidhou, G. L., reply from, 178.

Davidson, S. H., reply from, 179.

Davis, C. D., reply from, 200.
Davis, J. R. M., i;eply from, 177.

Dawson, Prof. J. W,
fires, 225.

views of, concerning forest

Dealing in forest products, forbidden to forest
agents, 18.

Decaying trees, removal of, 61.

Defense of rights under legal title, 10.

Delaware, law ag'tin-t forest fires, 134.
Denver, lumber 8Ui)plies of, 5.

Department of Agriculture, duty of, iu collecting,
d;ita, 22 ; dutv of, in encouragement of planting,
40; in methods specified, 41,42.

Dews, efi'ect of woodlands upon, 29; observations
upon, 46.

Dickson, Mr., reply from, 163.

Diliicultie-s arising'in the way of forest manage-
ment, 20.

Directions for sending living plants, 33, 34.

Discussions upon tree planting should be encour-
aged, 41.

Dismal Swamp, fires in, 169.

Distribution of seeds and iilants, encouragement
by, 42.

Ditches as a protection agiinst forest fires, 221.
Divides, timbers upon the, 5.

Dividing ridges, the natural boundaries of timber
lands, 9. 10.

Division of duties in forest management, 20; of
subject, in present report, 3; of woodlands into
compartments, 60, 01.

Dominion crown lands, receipts fi om, 14.

Donaldson, M. P., reply from, 171.

Dougherty, Elijah, reply from, 183.

Doughty, John H., leply froui, 158.

Douglass. E. C, reply from, 177.

Downing, Samuel, reply from, 167.

Drainage, need of attention to, 61.

Di ifting of Light burning materials, 222.

Driving of lumber, tires set by parties in, 222.

Droubay, Peter A., reply from, 199.

Du Bois, H., on iujuries to hickory, 273.

Dudley, J. M., reply from, 201.

Dufiy,' J. W., reply from lc6.

Duunell, Hon. Mark H., legislative measures intro-
duced bj, 50, 51.

Duiham, D. O., reply from, 205.

Dyes, tropical, posaible introduction of, in United
States, 31.

Easterday, T. K., reply from, 191.

Ebermayer,E., observation by, 56; works cited, 40,

66.

Eberswaldo, school of forestry at, 55.

Ebony, possible cultivatiou of, iu Uaited States, 31.

Economy iu foiest products needed in the mount-
ain regions, U, 7.

Edlmann's hygrometer, 46.

Education in foiestry, 59.

Elsworth, H., reply 'from, 204.

Emerson, George B., one of a committee, 50, 51.

Encouragement, the maiu object of experimental
cultivation, 38 ; of free planting amung ftumers,
40.

England, forests of, 277, 278.

Euglibh common-law in case of fires, 245.

Equaiizing infiuence of woodlands, 24.

Essays, premiums lor, 59.

Eucalyptus, cultivation of, 29.

European expeiience, what maybe gained from,
7; lorests, comparison of, wiih American, 276,

277; methods lor preventing forest lues, 208;
plans of forest management, 18, 19.

Evans, J., reply from, 170.

Evaporation, observations upon, 26, 42, 46.

Exemption from taxaiion of phinted lauds, 59.

Expenses of timber agencies in Canada, 16.

Expei-icLce, modifications from, 17 ; ot other coun-
tries, what may be gained from, 7; not appli-
cable in many ca^es, 22.

Experiments in acclimatization, 8; in timber cul-

tuie at Lincoln, Kebr., 274.
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Experimental plantation, objects to be pained by,
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Gesner's description of, 229 ; Mr. McGregor's

Forest fires, &c.—Continued.
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Forests in the mountain regions, 4; of Europe and
America, 275 ; up<'U the public lands, 3.

Forges, supply of charcoal for, 60.
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orological observations in, 56 ; ordinance in le-
speet to fires, 246; spruce timber destroyed by in-
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Gresham, "William D., reply from, 367.
Griffin, E. B., reply from, 181.
Grilfith. Amos L., reply from, 174.

I

Ground-rent, mode of jjavment by way of, 12 ; of
! timber leases, 13, 14. 19

I

Grub-lands, caused by fires, 224.
Grundy, J. A., reply "from, 105,

Gulf stream, influ<'nce of, 48.

Guild, n. A., reply from, 204.

Guthrie, J. D., reply from, 185.

Halatto, meteorological observations at, 56.

Hair-hygrometers, 46.

Hamlin, C. W., rei)ly from, 165.

Hamilton, Hugh, reply from, 163.

Handly, H., reply from, 185.

Hard-wood forests less liable to fires, 210.
Hartford, report made at, 51.

Haskiu, H. T., reply from, 103.

Hemlock, a failure in Nebraska, 24.

Henderson, S., reply from, 194.
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Hemdon. Hon. W. S., one of a committee, 50.

Hickory timber, injured by insects, 273.

Hicks, S. M., reply from, 16(3.

Hiffhways, planting along, recommended, 59.

Hilton, William, reply from, 189.

Historical notices of forest fires, 128 ; fires of North
America, 228.

HoUister, D. A., reply from, 201.

Holmes J. M., reply from, 178.

Horn, Dr. George U., cited, 262.

Horticultural societies, tree planting may be en-
couraged bv, 59.

Hoskins, A. T., reply from, 167.

Hough, Franklin B.,one of a committee, 50, 51;
signer of a report, 5t*.

Hudson, "W.. reply from. 150.

Humidity, efiect of woodlands upon, 29; observa-
tions upon, 42, 45, 46.

Hummel, E. reply, from, 164.

Hunter.^, fires caused by, '211.

HuntiniT, accidents from fire in, 207.
Hyde, W., reply from, 178.

Hydrometers, 45, 46.

Idaho, return from local inquiries concerning for-

est fires, 197; tanning materials in, 72, l-i, 106.

Hlinois, law against forest fires, 135; returns fiom
local inquiries concerning forest fires, 190 ; tan-
ning materials in, 72, 7.'}, 107.

Immimity of hard-wood forests from fires, 210.

Improvement of pasturage a cause of forest fires,

207.

Improvidence of pioneers as to fires, 129.

Importance of subject of forest fires, 128.

Incendiary forest tires, 207.

Income from timber leases incidental, 14.

India, forest fires in, 253 ; systems of management
in. 7.

ludirn Key, Dr. Perrine settles near, 35.

Indiana, law against forest fires, 136 ; returns from
local inquiries concerning forest iires, 188

;

tanning materials in, 72, 73, 107.
Indians, custom of firing by, 224.
Indication attorded by the remnants of former
growth, 22.

Inexhaustible supplies (so called), 17.

Inquires of Treasury Department (1827), in refer-
ence to acclimatization, 32.

Insects, liable to attack scorched pine, 242.
Insects ravages, 254; in spruce, 259; Bostrichins,

263 ; in hickory, 273.

Inspection, expenses of, in Canad i, 16 ; in forest
management, 19; necessity for, 13.

Instructions in tree planting, 41.

Insurance against forest fires, 256.

Interest on dues, receipts from, Quebec, 15.

Intentional causes of forest fires, 207.

Iowa, law against forest fires, 136 ;
premiums for

planting in 53 ; Western, certain trees cannot be
grown in, 22.

Irasburgh, injuries to spruce at, 262.
Irrigation, necessary to tropical plants, 31.

Iiwin, K. H., reply from, 182.

Irving, L. W., reply from, 201.
Italy, forests of, 284 ; meteorological records in, 57.

Ives, L. M., reply from, 191.

Jack, Edward, on forest fires in New Brunswick,
213.

Java, cinchona cultivated in, 29.

Jealousy of ignorant olBciuls a hinderanco to ex-
portation ot"^plants, 30,31.

Jenkins, S., reply from, 163.

Johnson, J. E., reply from, 186.

Joly, H. G., on fore.st fires, 208.

Jackson, Isaac, reply from, 189.

Jackson, W. W., reply from, 193.

Jura, spruce timber destioyed in, 263.
Juries, sympathies of, 11.

Justice of rights of renewal, 13.

Kale, Z. T., reply from, 167.

Kansas, forest station proposed for, 28 ; law against
fiiiest fires, 137

;
premiums for planting in^ 53.

Kent, Thomas, reply from, 200,

Kentucky, charcoal bushel in, 62 ; amount of char-
coal reported, 64 ; other charcoal statistics, C5,

66, 67 ; tanning materials in, 74, 75, 1U7 ; law
against forest fires, 138 ; returns from local in-
quiries concerning forest fires, 184.

Kerch well, A. A., reply from, 186.

Kerns, J. A., reply from, 206.

Keyes, J. W. reply from, 173.

Kinds of bark used in tanning, 70.

Krutzsch, Professor, observations by, 56.

Kunkel, I. B., reply from, 165.

Labor employed on experimental plantations, 27;
in charcoal'making, co.st of, 65.

Labor-saving machinery not applicable in mount-
ains, 5.

Lake Drumraond, 169.

Land for replanting, purchase of, 21 ;
granted in

Florida, to Dr. Perrine, 31 ; owners must do tlie

planting, 3; settled portions of the country
owned by individuals, 3; surveys, aid from field
books of, 21 ; system of, 9.

Lapham, O. B., reply from, 192.

Lapsley, J. W., reply from, 176.

Lawless practices m the mountain regions, 6, 7.

Law, probable acceptability of, for timber regula-
tion, 6, 7.

Laws, Canadian, for preventing forest fires, 215

;

for prevention of forest fires, 130.

Lea, N. W., reply from, 177.

Leases, power of canceling, 14.

Leasing of privileges, 11.

Lefebvre, J. G., on forests of Europe and America,
276.

Lee, R., reply from, 104.

Lee, R. B. C, reply from, 179.

Legal title, protection under, 10.

Leggett, H. H., reply from, 181.

Legislation, Canadian, for preventing forest fires,

215; upon forest fires, 130.

Legislatures of States, memorial to, 59.

Lessons to be leained from failures, 24.

Liability as to fires in English law, 245.

Licenses, receipts from New Brunswick, 15; re-
ceipts from Ontario, 14; Quebec, 15.

Lolfeiholtz-Colberg, work cited, 55.

Light, observations npon, 45.
Limitation of rights of usage, 11.

Limits of possible and of profitable planting, 26.

Lincoln, Nebr., experiments in planting af, 274.
Linear surveys employed upon public lands, 8, 9.

Link, Ephraira, reply from, 182.

LippanI, 11. F., reply from, 176.
Ligor, John, reply from. 187.

Lissiuo, turpentine industries taught at, 36.

Live oak. cultiyatiou of, 29, 30.

Local influences in a forest experimental station,
23 ; supervision nece3s;\rv, 7.

Location of experimental stations, 23 ; of points in
linear surveys, 9.

Locomotives, fires from, 207.

Logwood, possible cultivation of, 31.

L'Oise, meteorological stmiies in, 44.

London Meteorological Society, replies from, 47.
Long, David, C, reply from, 101,

Lorenz, Joa. R., meteorological observations by,
56.

Lorentz & Parade, on the beech, 294.

Louisiana, law against forest tires, 138.

Lucas, G. H., reply from, 190.

Lumbering in thv Rocky Mountain region, 4, 5.

Lumbering i)arties, tires set by, 222.

Lumbermen, fires caused by, 211.

Lytle, J. A., reply from, 184.

Mabbs, John, reply from, 195-

Mackintosh, A. R.*, reply from, 187.

Maguey plant, introduced in Florida, 35.

Magohany, introduced into Florida, 31.

Maine, charcoal bushel in, 62 ; amount of charcoal
reported, 64; other charcoal statistics, 65, 66,

(57 ; taunuig materials, 74, 75, 1U8 ; law against
forest fires, 139 ; returns from local inquiries con-
cerning files, 155 ;

great tires in 1825 in, 228 ; in-

juries to spruce in, 259.

Man as a cause of tires, 206, 207.
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Manaffemont, agencies for, 14 ; forest, plan pro-
posed for, 18 ; of timber lands in Canada, 8 ; sys-
tems of, in British colonies, 7 ; system proposed
for, 7.

Manitoba, crown lands in, 52.

Mapis, J. A., reply from, 193.

Maps illustratinfrpublic land surveys, 9, 12; needed
in forest management, 19.

Mariabruun, former school of forestry at. 55.

Maritime pine, proposed cultivation of, 35.

Martin, R. S., reply from 1G3.

Maryland, charcoal bushel in, 62 ; amount of char-
coal reported, 64; other charcoal statistics, 65, 66,

67 ; tanning materials, 76, 77, 109 ; law against
forest fires, 139 ; returns from local inquiries con-
cerning forest fires, 165.

Massachusetts, charcoal bushel in, 62; amount of
charcoal reported, 3, 64 ; other charcoal statistics.

65, 66, 67 ; tanning materials, 76, 77, 109 ; law
against forest fires, 140.

Mason, U., reply from, 167.

Mason, S. J., leply from, 183.

Mathieu, A., observations by, 56.

Mature timber should be used, 18.

Mayo, J. M., reply from, 170.

McAllister, A. A., reply from, 166.
McAllister, J. C, reply from. 163.
McCall, J. M., reply from, 169.

McCowen, G., reply from, 200.

McCov, M., reply trom, 187.

McCallum, J. B., reply from, 171.

McCutchers, John H., reply from, 199,
McDonald, P. H., reply from, 190.

McGregor, Mr., description of great fire of 1825,
by, 230.

McGilvra, John J., reply from, 206.
McKnight, J,, reply from, 198.

McPherson, James D., reply from. 183.
Moans, Kyle &, Co., reply from, 187.

Meare, D., reply from, 193.

Measures recommended to States, 59.

Meilers, charcoal burned in, 66.

Memorial of A. A. A. S. to States, 59 ; of Dr. Per-
rine, 31,

Meridians used in land surveys, 9.

Merritt, B. A., reply from, 158.
Meteorological observations, general character of,

42 ; invitation for co-operation with foreign gov-
ernments, 43 ; notice of foreign proceedings, 43

;

conference at Vienna, 43, 44 ;
points pro])osed

for consideration, 44 ; resolutions passed, 44 ; re-
plies of Meteorological Society of London, 44

;

recommendations, 48 ; stations should be estab-
lished, 48; in fields and forests, 55, 56; use of, 26.

Meteorological Society of London, replies of, 47.
Methods for preventing forest fires, 208; superior,
the object ofexperimental stations to ascertain, 24.

Metrical system applied to charcoal measure-
ment, 62.

Mexico, tropical plants introduced from, 30.

Michaux, W. W., reply from, 168.
Michigan, charcoal bushel in, 62; amount of char-

coal reported, 64 ; other charcoal statistics, 65,

66, 67 ; tanning materials, 76, 77, 109; law against
forest fires, 142 ; returns from local inquiiies
concerning forest fires. 190.

Miller, F. R., reply from, 165.
Mills for sawing in the mountaLn regions, 5.

Mills, M. W., reply from, 199.
Milner, W., reply from, 168.
Military reservations might be used in experi-
mental planting, 27.

Minear, D. S., reply from, 187.
Minnesota, charcoal bushel in, 63 ; amonnt of char-

coal reported, 64 ; other charcoal statistics, 65,66,
67 ; tanning materials in, 110; law against forest
fires, 143 ; returns from local inquiiies concern-
ing forest fires, 194 ; school of forestry proposed
in, 54; "Western, forest station proposedfor, 28.

Mining purposes, timber used for, 5.

Miramichi, groat fire of, in 1825, 228.
Mississippi, law against forest fires, 144 ; returns
from local inquiries concerning forest fires, 176

;

tanning materials in, 78, 79, 110.
Missouri, charcoal bushel in, 63: amount of char-

coal i-eported, 64 ; other charcoal statistics, 65,

66, 67 ; tanning materials in, 78, 79, 110 ; law
against forest fires, 145.

Mixture of species, advantage of, 61.

Model plantations, utility of, 60.

Modifications must be made from experience, 17.

Monohammus liable to attack scorched pine, 242.

Montana Territory, charcoal bushel in, 63; law
against forest fires, 145 ; returns from local in-

quiries relative to forest fires, 196.

Morgan, Lewis H., signer of a report, 58.

Morrison, W., reply from, 198.

Mountain fires, control of, 221 ; mahogany, 4 ; re-

gions, forests in, 4 ; regions, natural boundaries
must bo followed in, 9.

Munich, meteorological station at, 46.

M linden, school of forestry at, 55.

Miittrich, A., observations by, 56.

Naedoll, G., reply from, 185.

Nancy, meteorological observations at, 56.

Native growth an indication of capacity of soil, 22.

Natural boundaries in land surveys, 9,10.
Nebraska, experiments in timber culture at Lin-

coln, 274; law against forest fires, 145; premi-
ums for planting in, 53 ; the hemlock cannot be
raised in, 24.

Necessity for forest conservation in the mountain
regions, 6 ; of forests, 276 ; of rights of renewal,
13.

Neff, Henry, reply from, 185.

Nevada, law igainst forest fires, 145.

New Brunswick, crown lands of, 52 ; forest fires

in, 213 ; great fire of 1825, in, 228 ; law for pie-
venting forest fires in, 218 ; receipts from crown
lands of, 14, 15 ; receipts from timber lands of, 15.

New England Indiana, fires formerly sot by, 224.

Newfoundland, law for preventing forest fires in,

219.

New Hampshire, charcoal bushel in. 63 ; tanning
materials m, 78, 79, 110 ; law against forest fires,

146 ; returns from local inquiries concerning for-

est fires, 156
New Jersey, charcoal bushel in, 63; amount of
charcoal reported, 64 ; other charcoal statistics,

65, 66, 67 ; tanning materials in, 78, 79, 110 ; law
against fDrest fires, 146 ; returns from local in-

quiries concerning forest fires, 158.

New Mexico, retuins from local inquiries concern-
ing forest fires, 199.

New settlements, danger from fires in, 129.

New York, charcoal bushel in, 63 ; amount of char-
coal reported, 64; other charcoal .statistics, 65,

66, 67 ; tanning materials in, 80, 81, 111 ; law
against forest fires, 147.

New Zealand, systems of management in, 7.

Nicholson, J. W., reply from, 159.

Nixon, W., reply from, 171.

North Carolina, charcoal bu.shel in, 63; tanning
materials in, 84, 85, 114 ; law against forest fires,

149 ; returns from local inquiries concerning for-

est fires, 169.

Nova Scotia, crown lands of, 52 ; laws for prevent-
ing forest fires in, 218.

Oak openings caused by fires, 224.

Objects of experimental cultivation, 38 ; to bo
gained by experimental pl.anting, 26.

Obseivatories, meteorological, 49.

Occupation of valleys n hinderance to access, 21.

Oconto Coimty fires of 1871, 233.
Oeson, C, reply from, 192.

Ohio, charcoal bushel in, 63 ; amount of charcoal
reported, 64 ; other charcoal statistics, 65, 66, fi8

;

tanning materials in, 84, 85, 114 ; law against for-

est fires, 149 ; returns from local inquiries con-
cerning forest fires, 187.

Ontario, ciown lands in, 52; laws for preventing
forest fires in, 216 ; receipts from crown lands of,

14 ; timber agencies in Province of, 15.

Opinions as to causes of forest fires, 206.

Ordinance of 1669 concerning fires, 246.

Oregon, charcoal bushel in, 63; amount of char-
coal reported, 64 ; other charcoal statistics, 65, (j6,

68; tanning materials in, 88, 89, 116; law against
forest fires, 149; return of local inquiries con-
cerning forest fires, 202.

Ornamental plantations, experimental, 26.

Origin of forest fires, summary of opinions, 206.
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Osbom E, F., reply from 166.

Os-jveffo Iron Company's bushel of charcoal, 63.

Ottawa, timber agency at, 15.

Outline of a system of management, 7.

Owners of the land must plant, 3.

Ozono, observations upon, 42.

Pacific States, plans for forest management in, 19

;

reservation of forests in, 17.

Palms that might be introduced into Florida, 3L
Paper-mulberry, introduced in Florida, 35.

Parker, E. C, reply fi-om, 200.

Parkman, W. R., reply from, 181.

Parmelee, George, reply from, 191.

Pasturage improvement of, by fires, 207; injurious
to forests, 7 ; of valleys, monopoly of, 12.

Patrick County, Virginia, insect injures timber in,

263.

Patterson, J. A., reply from, 11 3.

Payment of meteorological observations, 49; for
privileges, considered, 12.

Pearsall, E. D., reply from, 170.

Penalties, receipts from, 14.

Pennsylvania, charco.il, bushel in, 63; amount of
charcoal reported, 64; other charcoal statistics,

65, 66, 68; tanning materials in, 88, 89, 116; law
against forest fires, 150; returns from local in-
quiries concerning forest fires, 161.

Percolation, observations upon, 42.

Periodical phenomena, observations upon, 42.

Peniin, Abb6, account of Peshtigo fire by, 236.

Perrine, Dr. Henry, experiments proposed by, 30;
notice of his labors, 30, 31; act of Congress in
favor of, 31; memorial of, 31; his death, 34; bio-
graphical notice of, 35.

Peshtigo, great fire of, In 1871, 231.

Persons who would be troubled by a system of
forest management, 20.

Petty, Charles, reply from, 172.

Phaneological observations, defined, 44.

Phillips, Hon. William A , one of a committee, 50.

PhiUips, William, reply from, 203.

Piche 8 evaprometer, 46.

Pickands, H. S., reply from, 191.
Pike, F. A., reply from, 156.

Pine, scorched, liability to insect ravages, 242.
Pines, in the mountain regions, 4.

Pinus pinaster, cultivation of, recommended, 35, 36.

Pioneers, improvidence as to fires, 129.

Pioneer settlers, wants of, 11.

Pitman, John, reply from, 184.

Plains, absence of indications as to what will grow
on the, 22.

Plan of present report, 1 ;
proposed for forest man-

agement, 18.

Plants, directions for sending living, 33, 34 ; for or-
namental plantations, 26.

Plowed belts as a barrier against fire, 221 ; as fixe
guards, 25.

Plowing of prairie sod, when best done, 26.

Plander, easy in absence of title, 11.

Plymouth Colony, early laws against fires, 140.
Pool, G-. W., reply from, 170.
Portugal, forests of, 277.
Possibilities, experiments are to ascertain the, 24 ;

in forest culture, 21.

Post, George M., reply from, 160.
Portland, committee appointed at, 50.

Pott^jr, Dr. R. B., reply from, 173.
PoweU, R. T., reply from, 193.
Powell, W. H., reply from, 181.

Powers, P. H., reply from, 167.
Prairie regions, probable efiect of planting upon cli-

mate, 24 ; station, points to be considered in
creating, 24.

Prairies, absence of indications for cultivation, 22

;

preparation of, for plantations, 26 ; the X)lanting
of windbreaks a first need in, 26.

Predictions, meteorological, 48.

Pre-emption of points for shipment, 20.
Prehistoric forest fires, 224.

Prejudices to be overcome, 7
Preliminary surveys would be necessary, 19.

Premium for tree planting recommended, 59.
Prentiss, Henry M., reply ft-om, 156.
Preparation of the soil on prairies, 26.

Preservation of forests, 287.

Presnell, H., reply from, 184.

Pretended claims, how asserted, 12.
Prevention of forest fires, 208.
Prices of charcoal, 64.

Prickly pear as a fire hedge, 254.
Prince Edward Island, law for preventing forest

fires in, 218.

Principal meridians used in land surveys, 9.

Principle to be noticed in a prairie experimental
station, 24.

Privileges, auction sale of, 13, 14 : leasing of, 11 ; pre-
tended claims to,12; propo8edmodeofpaymeut,12.

Probabilities of future timber supply, 2.

Profit not a question in experiment, 29, 38, 39; ques-
tion of, must finally govern in cultivation, 39.

Programme necessary in forest management, 19.
Property, rights of, in the mountain forests, 6.

Protection of forests, agencies for, 19, 20; of re-
served trees, 13.

Prussia, meteorological observations in, 56.

Publications, encouragement by means of, 41.
Public lands, forests upon, 3 ; land surveys, system

of, 9.

Pulque agave introduced in Florida, 35.

Purchase of lands for replanting, 21.

Qualities of mountain timber, 5.

Qualifications needed in a superintendent of a for-
est station, 27 ; of forest agents, 19.

Quebec, laws in Province of, for preventing forest
fires, 215 ; crown lands of 62 ;

preventive meas-
ures against fires in Province of, 212 ; receipts
from timber lands of Province of, 15; timber
shiijments from, 52 ; timber agency at, 16.

Railroads, fires caused by, 314.
Railroad ties, sometimes floated in mountain re-

gions, 4.

Rainfall, observations upon, 42, 4G.

Randall, J. B., reply from, 188.

Rankin, P. T., reply from, 183.

Randall, Dr. J. B., reply from, 172.

Range of possibilities in forest culture, 21.

Range of yield in charcoal, 67.

Rates of forest fire insurance, 257.

Rates upon lumber from public lands, 14.

Ravines, natural boundaries. 9, 10.

Recapitulation of measures recommended, 21.

Receipts from incidental sources, 14.

Recommendations, summary of, 3, 17 ; of Meteoro-
logical Congress, 48.

Recommendation of preventive measures, 210.
Redwood forests, reservation proposed, 17, 18, 19.

Redwood, reproduction of, 18-20.
Reeve, R. WT, reply from, 198.

Registry of work at experimental station, 26.

Regulations against fires easier under a legal
title, 10.

Relief in Michigan, fires of 1871, 240, 241.

Remnants of former growth indicate the possibili-
ties of cultivation, 22.

Renewal of forests by reservation of small trees, 13

;

leases, 17; rights of, 11, 13.

Replanting of lands from which the redwood has
been cut, 20.

Reply of Meteorological Society of London, 47.

Report of committee of A. A. A. S., 48-58.

Reports of inspection, 13 ;
planting, 59.

Reproduction of redwood, 18-20 ; woodlands after
fires, 225.

Repurchase of lands for planting, 21.

Reservation of timber lands, 8 ; live oak and cedar,

30 ; redwood forests, 17 ; small trees, 13.

Reservoirs in valleys, 12.

Restoration of forests, 2'<7.

Revenue from crown lands, Ontario, 14 ;
Quebec, 15.

Reynolds, E., reply from, 193.

Reynolds, J. J., reply from. 181.

Rhea, J. L., reply from, 185.

Rhode Island, charcoal bushel in, 63; law against
forest fires, 151.

Richardson, H., reply from, 194.

Ridges, natural boundaries, 9, 10.

Rights of property in the mountain forests, 6;

property in timber, maintenance of, 7 ; renewal
of leases considered, 11 ; renewal of timber leases
noticed, 13 ; usage, incoveniences from, 7 ; usage,

need of restraint upon, 11.
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Rights under a legal title easier to defend, 10.

Eoach, L. J., reply from, 180.

Koads upon an experimental station, 25.

Eobert, M., account of insect injuries by, 271.

Eobinson, U. D., account of Peslitigo fire by, 231.

Kobinson, John, reply from, 171.

Eobinson, J. W., reply from, 1G9.

Eocky Alountains, forest in, 4.

Eoumania, forests of, 284.

Eome, Meteorological Congress at, 43, 57.

Eoot. W. J., reply from, 201.

Eoots, shipment of, 3.3.

Eowden, Samuel, reply from, 190.

Emrisey, P. L., reply from, 181.

Eush, Eichard, circular of, 33.

Eussia, forests of, 277, 280, 281.

Safety strips for prevention of fires, 209.

Saguonay region, fires in, 208.

Salaries of timber agents in Canada, 15, 16.

Sale of privilege by auction, 13, 14.

Salt Lake City, lumber supplies of, 5.

Saint Lawrence County, !New York, spruce ii\jured
in, 263.

Saint Lawrence Eiver, timber exported by, 52.

Saint Louis, report made at, 51.

Saunderson, A. M., reply from, 189.

Santa Eosa Sound, reservations of timber near, 30.

Saratoga, resolutions at a meeting in, 50.

Saw-mills in mountain regions, 5.

Saxony, meteorological observations in, 50.

Schlicn, Dr., on forest fires in Indi.i, 253.

Schools of forestry, 55; germs found in experi-
mental stations, 27; objects of, 20.

School of forestry proposed in Minnesota, 54.

Schwackhofer's hygrometer, 46.

Scolytus tetraspinosa injurious to hickory, 273.

Scorched pine liable to attack of insects, 242.

Scott, Melvin W., reply from, 191.

Scott, E., secretary of a meteorological congress,
43.

Scroggs, W. L., reply from, 180,

Season for planting;, experiments upon, 26.

Second report, notice of, 1.

Secretary of Treasury, attempts at introduction of
foreign plants by, 30, 32.

Seeds for ornamental pl.antations, 26 ; forest-tree,

for experimental cultivation, 37; shipment of,

33, 34.

Self-interest, difiiculties from, in forest fires, 130.

Senlis, meteorological observations at, 49.

Settlers, fires set by, 209, 215 ;
pioneer, must have

favors 'n the way of supplies, 11.

Shade, effects of, should bo noted, 26.

Shaw, Daniel, reply from, 170.

Sheibly, D. II., reply from, 114.

Shipment of living'plants, 33, 34.

SisHl hemp, introduced in Florida, 31, 35.

Skaarsborg, observations at, 57.

Skipwith, P. H., reply from, 177.

Slavback, C. A., reply from, 189.

Smith, C. C, reply from, 182.

Smith, J. B., reply from, 189.

Smith, Thomas, reply from, 204.

Smoking, fires from, 207.

Snowfall, observations upon, 46.

Soil, great variety in, 21; intiuences in forest fires,

129; preparation of, on the prairies, 26 ; record of
temperatures of, 26.

South America, timber sent to, 17.

South Australia, remarks of conservator of forests
in, 39.

South Carolina, law against forest fires, 152; re-

turns from local inquiries concerning forest fires,

171 ; tanning materials in, 96, 97, 123.

Spain, forests of, 277, 284.

Spanish regulations concerning forest fires, 248.

Sheiry, J. G., reply from, 166.

Spruce, insect injuries to, 259.

Squire, E. G., work by, cited, 35.

State commissions of forestry, 60 ; experimental
stations, 27 ; Forestrv Association in Minnesota,
54.

States, measures recommended to, 59.

Stations for experimental cultivation, 31 ; meteoro-
logical, recommendations concerning, 48 ; for for-

est meteorology, 43.

Statistics of second report, notice of, 1.

Steam mills, fires from, 207.

Stillwell, J. E., reply from, 173.

Storm, Abel, reply from, 164.

Stratton, J. M., reply from, 177,

Stranger, Dr. S., reply from, 173.

Stumpage, receipts from, 14, 15.

Styria, forest fires in, 252.

Sugar maple cannot be grown in "Wcstem Iowa, 22.

Sugar pine exported eastward, 5.

Suggestions for management of forest fires, 219;
for future surveys, 21 ; to be gained from a study
of experience of other countries, 7; various, for
prevention of forest fires, 223.

Summary of former reports, 1 ; measures recom-
mended, 16. 17; opinions upon the causes of for-

est fires, 206.

Superintendent of a forest station, qualifications
needed in, 27.

Supplies needed by first settlers, 11.

Supply, experimental stations not intended for, 23.

Surveys, aidof field-book.sof, 21; linear, not needed
previous to reservation of timber lands, 8,10;
preliminary, would be necessary, 19 ; system of,

described, 9,

Sweden, meteorological observations in, 57.

Sweden and Norw.iy, forests of, 277, 279, 282.
Swedish standard for charco il, 62.

Switzerland, forests of, 277, 284; meteorological
observations in, 56.

Sympathies of juries, 11.

System proposed for management, 7.

Talasco, tropical plants introduced from, 30, 35,

Tanning materials, statistics of, 68-128; general
statement, 68,

Tarifl" on lumber from public lands, 14.

Tasker, Thomas, reply from, 190.

Taxes, exemption of tree planting, 59.

Tea, pjossiblo cultivation of, in United States, 31.

Teaming, cost of, in charcoal making, 67.

Temperatures equalized by woodlands, 24 ; obser-
vations upon, 42, 45.

Temporary cultivation at forest stations, 25, 26.

Tennessee, charcoal bushel in, 63 ; amount of char-
coal reported, 64; other charcoal statistics, 65,

66, 68; tanning materials in, 96, 97, 125; law
against forest fires, 152; returns from local in-

quiries relating to forest tires, 182.

Texas, law against forest tires, 153 ; returns from
local inquiries concerning lorest tires, 177 ; tan-
ning materials in, 96, 97, 125.

Thiers, meteorological observations at, 56.

Thomas, C. C, reply from, 181.

Thomas, John M., reply from, 168.

Thomas, W. M., reply from, 188.

Tharand, observations at, 56.

Timber agents in Canada, salaries of, 15, 16,

Timber-culture acts, 54.

Timber-dues, receipts from Ontario, 14 ;
Quebec, 15.

Timberlake, Thomas W., reply from, 169.

Timber-lands for charcoal, 60 ; in Canada, manage-
ment of, 8; linear surveys not of practical use
in working, 9, 10.

Timber-line, 4.

Tiinljer must be extracted by natural routes, 10

;

rights, legislation upon, 54 ; regulations, need of
laws for, 6, 7 ; should bo used at maturity-, 18

;

sui)ply, probabilities of, 2 ; used for mining pur-
poses, 5.

Time for reproduction of charcoal forests, 65.

Tinsley, W. N., reply from, 168.

Trim, J. A., reply from, 182.

Title, loj^al, protection under, 10.

Titles 01 government stations should be vested in
the government, 24.

Toronto, timber agency at, 15.

Townships of public land surveys, 9.

Tradwin, E. S., reply from, 165.

Tramps as causes of forest fires, 207.

Transfer bonuses, receipts from, Quebec, 15.

Transportation of living plants, 33, 34.

Trees in cities a chock upon fires, 223; may be
grown where grain may be raised, 2 ; of small
size, reservation of, 13.

Tree planting among farmers, 40 ; seeds for exper-
imental cultivation, 37.
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Trespass, receipts from, Ontario, 14 ;
QueLec, 15

;

receipts from prosecutions for, 14.

Tally, W. W., reply from, 189.

Tuipentine production, wasteful methods, 36;
economies to be learned, 36 ; Frencli methods of
working, 36; taught practically in Russia, 36.

Tyler, Daniel, reply from, 198,

Uncertain conditions require caution, 23.

Uniformity of buildings at a station not desirable,
25.

United States and Canada, forests of, 285.

Updegraflf, D. K., reply from, 164.

Use of forests at maturity very proper, 18.

Upland (Sweden), observations m, 57.

Utah, law against forest fires, 153 ; tanning mate-
rials in, 98, 99, 126 ; returns from local Inquiries
concerning forest fire, 197.

Victoria, law against forest fires in, 255.
VaiUant, Marslial, directs observations upon the

rainfall in France, 56.

VaUeys, natural boundaries, 9, 10 ; obstruction from
the'occupation of, 12; pasturage of, 12 ; timbered
in the mountain regions, 4.

Vanderford, Charles F., reply from, 183.
Vaulx, Joseph, reply from, 183.

Vermont, amount oi charcoal reported, 64 ; other
charcoal statistics, 65, 66, 68 ; tanning materials
in, 98, 99, 126 ; law against forest fires, 153 ; re-

turns from local inquiries concerning forest fires,

156.

Vicissitudes of climate reduced by forest planting,
24.

Vienna, High School of Agricultnre and Forestry
at, 55; meteorological conference at, 43.

Virginia, charcoal, bushel in, 63 ; amount of char-
coal reported, 64 ; other charcoal statistics, 65,

66, 68; tanning materials in, 98, 99, 126; law
against forest fires, 153 ; returns from local in-

quiries concering forest fires, 166.

Void spaces, filling up of, 61.

Von Purkyne, E., observations by, 57.

Von Seckendorfi", Baron, 55.

Wade, C. C, reply from, 170.

Wallace, J. K. P., reply from, 182.

Wallis, Josephs., reply from, 202.

Walls as a protection against forest fires, 221.

Wants of pioneer settlers, 11

.

Washington Territory, law against forest fires, 154;
returns from local inquiries concerning forest
fires, 205 ; tanning materials in, 127.

Waste of timber, 289.

Waters, L. L., reply from, 165.

Watkins, WiUiam F., reply from, 178.

Webster, N. B., on Dismal Swamp, 169.

Weisswaeser, Forest Acaxlemy of, 67-
Wells, L. W., reply from, 196.

West Virginia, charcoal bushel in, 63 ; amount of
charcoal reported, 64 ; other charcoal statistics,

65, 66, 68 ; tanning materials in, 98, 99, 127 ; law
against forest fires, 154; returns from local in-

quiries concerning forest fires, 185.

Wex, Counsellor G., noticed, 57.

Wharton, E,. W., reply from, 170.

Whisner, Samuel, reply from, 186.

Whitaker, George P., reply from, 165.
White pine exported westward, 5.

White, W. N., reply from, 174.

Whitemore, J. E., reply from, 199.

Whitney, R., reply from, 156.

Whittlesey, CoL Charles, memorializes Ohio leg-
islature, 58.

Whittlesey, Charles A., signer of a report, 58.

Wild, H., president of a meteorological congress,
43.

Williams, Alfred, reply from, 188.

Williams, Dr. S.C.,reply from, 175.

Wilson, L. B., reply from, 186.

Wilson, James W., reply from. 165.

Winchester standard bushel, 63.

Windbreaks on an experimental farm, 24 ; should
be planted from the first, 26.

Winds, effect of woodlands upon, 29 ; observations
upon, 42, 46.

Wisconsin, charcoal bushel in, 63 ; amount of char-
coal reported, 64 ; other charcoal statistics, 65,

66, 68 ; tanning materials in, 100, 101, 127 ; law
against forest fires, 155 ; returns from local in-

quiries concerning forest fixes, 192 ;
great fire of

1871 in, 231.

Wisler, reply from, 168.

Woodcock, H., reply from, 204.

Wood, Jesse, reply from, 173.

Wood, Dr. R., reply from, 166.

Woodlands for charcoal supply, 60 ; reproduction
of, after fires, 225 ; tend to equalize the temper-
atures, 24.

Woods and forests, division of, in Canada, 15, 16.

Worlidge, John, quoted, 303.

Wyoming Territory, law against forest fires, 155.

Teley, J. W., reply from, 188.

York, C. E., reply from, 164.

Yucatan, tropical plants introduced from, 30.

Zienort, A., reply from, 195.

Zimmerman, G. H., reply from, 205.














