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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
ForesTRY DIVISION,
Washington, D. C., January 6, 1888.
Sik: 1 have the honor to submit for publieation as a special bulletin,
prepared under your instructions, a collection of reports illustrating the
forest conditions of the Rocky Mountains, together with such informa-
tion as mway serve for a basis in formulating needed forest legislation
with reference to the timber lands of the region which are still held in
the hands of the General Government.
Respectfully,
B. E. I'ernow,
Chief of Forestry Division.
Hon. NoRMAN J. CeLMAN,
Commissioner.
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INTRODUCTORY.

The following report and papers are designed as a basis for an intel-
ligent conception of the possibilities and requirements of legislative
action on the part of the General Government in regard to some of its
property. They will also, it is hoped, be welcome to the student of the
climatic, floral, and economic conditions of the region to which they
refer, and serve as a listoric reference book in the times when the folly -
of present days will be jndged by those who will suffer its consequences.

The pioneering days are rapidly disappearing before the energetic
push and advancement of railroad building and settlements; and with
the changed conditions of life, in communities instead of in isolated log
huts, a change in the manner of life and its adjustment to the demands
of civilized existence is called for.

The development of the Rocky Mountain region during the last
seventeen years is indicated by the growth of its population. The pop-
ulation has increased from 263,236 in 1870 to 900,000 in 1886, while
the assessed valuation, exclusive of mining property, has risen from
$96,507,000 in 1870 to $330,000,000 in 1886. This growth has been ob-
tained, no doubt, partly through the liberal policy which the Govern-
ment has pursued in regard to railroad grants, to mineral claims, to
land entries, ete.

Of the enormous amount of public lands given free or at nominal
prices to settlers, miners, and to encourage development, amounting to
about 630,000,000 acres, a proportionate share has fallen to the region
in question. TFor educational purposes it received 22,963,403 acres or
34 per cent. of the total grant. Of the 50,000,000 acres or so of railroad
grants, outside of the rights of way, 4,500,000 acres at least must be
debited to the region for its 2,060 miles of land-grant roads. Under the
desert-land act 1,193,548 acres were given up at 81 per acre. Under
the timber-culture act, 389,991 acres have been entered in the region
under consideration. '

In addition to these grants a liberal use of the timber on the public
domain, for all legitimate purposes which would aid the settler in build-
ing up and improving his settlement and the railroad companies in
building their roads, has been permitted. ‘

But whether the continuance of such lavish liberality after the pioncer
existence is passed has not already been, and may not become still more
in future, detrimental to the best interests of the region in question, as
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well as of the Pacific coast region, which should have been included in
this discussion ; whether a change from the present policy in regard to
the remaining public domain would not better answer the purposes of
the community at large—these questions now call for deliberate inves-
tigation.

That this need of a change of policy exists, especially in regard to the
timber lands occupying the mountain regions of the Rocky Mountains
and the Pacific slope, has been claimed and urged for many years by
competent officers as well as by well-informed citizens.

The reasons brought forward for such a change in regard to the Gov-
ernment timber lands are partly of an organic, partly of a moral char-
acter.

In the present classification of lands, special regard to the existence:
of timber on the land is only given in California, Oregon, Nevada, and
‘Washington Territory, where timber land not fit for cultivation may be:
sold in tracts of 160 acres, to any one person, at $2.50 per acre (act June
3, 1878), forbidding, however, the purchase for purposes of speculation,,
the land only to apply to the exclusive use and benefit of the purchaser,
and the title not to inure to a third person. It is well known that this
act has not been of much praetical value, and does not furnish relief to
tho settlers for whom it was designed. Under this act nearly 1,000,000
(986,158) acres have Dbeen sold and are held by large corporations.
mostly.

The valuable timber lands in the Southern States have been mostly
disposed of at private sales for $1.25 per acre, under the act of June 22,
1876, by which the public land policy, which had been stated to be that
of holding the land for actual settlers, was repudiated. In Alabama
this avowed policy sustained another blow from the act of March 3,
1883, by which the distinction of mineral lands was wiped out; and
thus the door was opened for speculators, who have not failed to take
advantage of the chance, and have bought many millions of acres of
valuable timber for a small price.

In the Rocky Mountain States and Territories, as well as in all other
parts of the United States, all bona fide residents are permitted (act
June 3, 1878) to fell and remove for building, agriculture, mining, or
other domestic purposes, timber or other trees on the publiclands whick
are mineral and subject to mineral entry only, and on the land entered
under homestead acts, and they are also allowed to clear for the pur-
pose of cultivation and improvements only, not for sale, before the
patent acerues to them, any timber on their entries.

In addition to the grants of right of way and the land grants of alter-
nate sections under the general right of way act and other acts to aid
in construction of railroads, the railroad companies are allowed ¢ to
take from the public lands adjacent to the line of said road the timber
necessary for the construction thereof,” this right to cease at the expi-
ration of five years after location, and, of course, after construction,
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This permission has in practice been construed by the railroad compa-
nies into a license to cut timber wherever, whenever, and for whatever
purpose they saw fit, before and after construction.

That the timber on the public domain had a special value, and also
that it needed, like all movable property, to be looked after and pro-
tected, was recognized by the act of March 2, 1831, under which, for the
care and custody of the timber on the public domain, a system of
agencies under the supervision of the Solicitor of the Treasury was es-
tablished. When, in 1854, the management of the timber interest was
transferred to the General Land Office, and the registers and receivers
were expected to act as timber agents without additional pay, an ex-
ceedingly loose construction as to the right to take timber, and naturally
a lax enforcement of any laws, prevailed until 1877. In fact, until 1876
the collection of stumpage, when found out, was the only penalty for
timber stealing, and a regular revenue, payable quarterly at the discre:
tion of the receivers, was attempted to be collected from the saw-mill
men without any sanction of law. TFrom the year 1872 until 1877 an-
nual appropriations were made for this service, amounting in the aggre.
gate to $48,000 ($45,624.76 expended). '

In 1877 the Commissioner of the Land Office instituted a service of
special agents, and in 1878 a special appropriation of $25,000 was made
¢t to meet the expenses of suppressing depredations upon timber on the
public lands.” The system of special agents was gradually enlarged
and the appropriations increased, with the results during the last seven
years as exhibited in the table below.

Depredations on the public timber during scven years.

i lue of tim- i
e aportad stolon™| Amonnts _ jAgents cmployed.
actually re-| Appropria-|
Y covered, tions for e
ear. partly by | protection ; Montha
Market. | Stumpage. rg(r’nnila;e SETVICO. | Number.| em-
P . ployed.
9801888 | 205,472 41,680 |  $40,000 17
2,044,278 | 511,060 [ 77,365 46,000 sl
8,144,658 | 1,700,824 27,741 75,000 | {*{g} 12
7,280,854 | 1,003,178 52,108 75, 000 i %*ﬁ} 12
) o
2,862,530 | 489, 255 49, 451 75,000 | {j;‘ ; 8
9,330,679 | 1,726,516 = 101,086 75, 000 [ {%é} 12
6,146,935 | 1,138,320 128,642 75,000 ! 26 12
’ 36,710,852 | 6, 893, 634 ?} 478,073 | 435,000 ' 27
|

* Actual number of agents employed for shorter periods.

With more and more urgency have the Commissioners of the Land
Office, the officers to whose care, under the Secretary of State, this prop-

NoTE —During the thirty-three years from 1855 to 1888 the sums recovered from trespassers amounted
in the aggregate to $491,172.
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erty is intrusted, insisted that under existing laws and conditions not
only is it impossible to protect the property of the people against theft
and devastation, but the need of the settler and the requirements of the
industrial pursnits being disregarded by the law, the users of timber are
by necessity forced to become depredators if they wish to satisfy their
needs. That such must be the case may be inferred from the fact that
within the last seven years, since 1881, over 36,000,000 worth of timber
has been reported as stolen, not to speak of the large amount of depre-
dations which must have been left undiscovered.

While the Government might have donated this timber, or timber and
land, to those who have needed it—altbough the need of home consump-
tion has presumably had a less share in these spoils than the greed of
lumbering monopolists—it must be a matter of shame and reproach to
us to have in this manner allowed the spoliation of the public property;
certainly a state of affairs, which allows such robbing of its partners
from year to year, does not speak well for either the wisdom of the laws
or the morality of the community.

In addition to these spoliations of its direct material value, the public
timber domain has suffercd untold damage by reckless, willful, or care-
less firing, and in every respect the management of this part of our na-
tional inheritance reflects diseredit on our much-praised business
capacity.

It has been claimed that the fault lies with the existing laws, and this
charge has no doubt good foundation. The charity which the Govern-
ment has extended, in allowing free use of its property under certain
conditions, the scttled community now would gladly exchange for a fair
bargain, in which the consnmer pays for what he uses, and gains aright
as against a mere privilege.

Any one who will take the trouble to trace, year by year, the ex-
pressions in regard to this interest of the nation, in the reports of the
Secretary of the Interior and the Commissioners of the Land Office, will
be astounded that no hearing has been accorded to them which would
lead to a proper management of this interest.

Recommendations for a change occur from year to year, dating back
ecarlier than 1880, but they have become more and more urgent since
then as the need has become more urgent. Iixtracts from the reports of
the Commissioners of the Land Office will be found further on.

The Secretary of the Interior, in 1880, after devoting over six pages
to the subject of forestry, says:

Iregret to say that in spite of the repeated recommendation of the passage of alaw
to facilitate the prevention of tho wasteful devastation of the public timber lands,
and to enable the Government to dispose of timber to settlers and miners, as well as
for legitimate mercantile purposes under such regulations as would prevent the in-
discriminate and permanent destruction of our forests, almost all tho logislation that
has been had upon this subject consisted in acts relicving those who had committed
depredations in the past of their responsibility and protecting thom against the legal
consequences of their trespasses, ete.
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And Secretary Lamar, in 1885, repeating his recommendations in 1886
and 1887:

The subject of the preservation of timber on the Government lands has beon sug-
gested to Congress repeatedly in the reports of my predecessors. Perhaps its frequent
repetition has rendered it commonplace, until it has come to be recognized as a part
of routine report. Its importance justifies its repetition. That the timber is rapidly
disappearing is an indisputable fact. Much is wasted and destroyed. Its effect on
rain-falls, the flow of our rivers, and the healthful character of climate are subjects
worthy of consideration. Itsimportance and necessity for agricultural, domestic,
and mechanical uses requires no portrayal. Good government, while not forgetful

of the present, should use some care for the future. Both on account of its present
importance and its future necessity, this subject is worthy of your thought.

And further, speaking of the timber act of 1878

Its enactment was suggested, doubtless, by the fact that settters in a new country,
surrounded by woodland, could not and would not suffer in a rigorous climate for
want of fuel and shelter ; that the necessary industries of a frontier would not submit
to the pinchings of a famine in the midst of abundance. But while it was necessary
to recognize the inevitable, the recognition was not properly guarded, and waste and
greedy speculation seems to have resulted from the law.

Any timber for the uses named in the statute may be cut, under its provisions, by
any resident of the Territory on any mineral lands of the Government, in the Territory
of his residence, without compensation. Individual avarice and corporate greed,
thus invited, with hasty eagerness, vie in accepting the bounty, and unless checked
by wholesome modifications of the law, will soon cause all the mineral lands to be
stripped of their forests. Railroads pass through many of the Territories ; along their
routes wealthy companies have been organized, mills erccted, and the most valuable
timber accessible is being rapidly cut off. That which is ¢ every one’s property is no
one’s care,” and waste and cxtravagance are the natural consequence of negligent
legislation.

The last report of the Commissioner of the Land Office (1887) contains
a chapter illustrative of the manner in which a small minority has been
for a long time defrauding the nation unchecked. Any citizen who feels
himself a part of the great government ¢ of the people, for the people,
by the people” will do well to ponder over these pages of disgrace.

Such is the moral aspect of our present conditions in regard to the
land laws and to the reasons for a change in our forest policy. The or-
ganic reasons are those which compel us to consider the forest cover of
the mountains as of more importance than merely to supply material
for the present. .

Under existing conditions not only is it made difficult for the resi-
dent population to supply itself with the needed lumber in an honest
way, but the danger of doing so in contravention of the law entails an
cnormous needless waste. Acres of timber are felled in anticipation of
possible use, and rot on the ground, because their haulage may become
too risky, or the depredator finds it diffieult to dispose of the property,
and so it is left to furnish food to the ever-recurring annual fires, which
destroy also not acres but miles of standing timber, and no legal dis-
position of the burnt timber may be made.

That those who may cut timber legally on mineral lands, or home-
steads, or timber entries on the Pacific slope have no interest except to
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satisfy a present momentary need, and clear the land regardless of any
consequences to future supply, or proper management, or forest con-
ditions, utilizing only whatever part of the trees they may readily use
or require, leaving the balance in the most wasteful manner on the
ground, is attested by those acquainted with the manner of timber-cut-
ting in those regions. Any sign of intelligent and systematic manage-
ment which would insure a full utilization and continunity of the same
is, of course, absent and is not encouraged by present regulations under
the existing laws, and local supplies are waning in many parts. While
in view of the needs of local supply for mining operations, especially in
mines yielding low.grade ores, which cau not bear the burden of heavy
charges for the importation of their timbering, this is an undesirable
prospect, a much more serious danger is threatening the community at
large in and around these mountain regions,

The climate, as will be seen from the paper of Mr. Parsons included in
this report, is, in many parts of the region, not favorable to tree growth;
at least not to the germination of seeds of coniferous trees, which form
there the natural growth, except under specially favorable conditions,
while broad-leaved trees of economic importance are not naturally found
in the region, or only in small quantity. These unfavorable conditions
are, by the act of man, made still more unfavorable. The wholesale
clearing which is practiced lays bare the thin soil to the influence of
drying sun and wind; fires that sweep over the ground without hind-
rance destroy the thin mold and whatever scedlings may have been on
it, and thus natural recuperation of the forest is made impossible, and
any attempt at artificial reforesting is almost precluded. DBarrenness
and desolation is, as a rule, the result, except that in more favorable
situations the quaking aspen, of little economic use, may find a foot-
hold, covering the nakedness of which nature has become ashamed.

If, in view of so much graver consequences, it were permissible to
allude to it, I would impress upon those who take a delight and a pride
in the charms with which nature has endowed our country, vying with
the finest scenery of Europe, that the beauty of the once verdant mount-
ain sides is being ruthlessly and needlessly destroyed, and with such
general equanimity is this devastation considered that we may soon sub-
stitute in our dictionaries the word “Americanism” for ¢ vandalism.”

What the graver consequences are can be readily understood by those
who have studied the history of deforestation and forest devastation in
sonthern France, Switzerland, Spain, Italy, and those far eastern coun-
tries which compare somewhat in climatic aspects with the region in
question.

Not only is the forest cover of the mountain crests destroyed when
it might have yielded continuous supplies, but at the same time agri-
culture in the valleys below is first endangered and then made impossi-
ble.

In a region which, like most of the plains of Idaho, Montana, Wyo-
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ming, Colorado, Utah, New Mexico, Arizona, and southern California,
requires for agricultural purposes the aid of irrigation, regularity of
water-supplies is all-important. This is being tampered with when the
ground is laid bare on the mountain sides, allowing the rains to run off
as from a roof and permitting the snows to melt and their waters to
pour down in torrents at a time when more than enough water is on
hand and the husbanding of the supplies for a later season is highly
desirable.

Other consequences, such as an increase of snow-slides and land-slides
and the washing of débris into the valley have begun to make them-
selves felt and it can only be a question of time when we must reach
such a state of things as was brought upon the mountain districts of
France, Switzerland, and the Tyrol, and which is too well-known to be
rebhearsed again. I will only mentionthat after entire communities had
been impoverished by the action of torrents due to deforestation the
Governments found it necessary to interfere, or rather, interference com:
ing too late, to assume or aid in the work of reforestation. Thus in
France it was found that 783,000 acres needed to be restocked for
reasons of public utility, besides the securing of 1,900 miles of torrents.
One hundred and three thousand one hundred and thirty-eight acres
of mountain land are reported already as put in condition by the Gov-
ernment at & cost of $4,363,750, outside of the cost of expropriations,
etc. To this must be added $1,116,643, which have been given to com-
munities and private owners in aid of similar works, and a further ex-
penditure of round $34,000,000 is expected tobe necessary. Altogether
it is estimated that $30,000,000 have been expended to correct the evils
brought on by foolish disregard of nature’s laws. Ior the year 1887
the appropriation for these purposes amounts to $794,000, the total ap-
propriation for theforest department of France being in round numbers
$5,000,000. :

The public land commission in 1883, recommending necessary changes
in existing land laws, says: ¢ The timber lands should be sold. Will
not private ownership, self-interest, best protect this class of lands?”

If the history of the countries just cited, if the forest lands in the
older settled parts of our own country, have not shown that this isa
fallacy, we may never expect to learn from experience.

‘While the existing system of espionage and police may be ¢ unpopu-
lar and un-American,” as it undoubtedly is, it exists, not because
there is no other choice than sale, but because there are no adequate
provisions made to satisfy the requirements of lamber for actual and
commercial use, thus forcing the population to depredations. Settlers
and consumers of wood can not be expected to go to the woods and cut
their sticks when wanted, as in the pioneer days. They must have an
opportunity to supply their wants in a business manner, as they do in
all other needs of civilized life, through the agency of a middle-man—
in this case the lumberman or the saw-mill man—nor, with the absence
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of stability in our population, can more than a temporary or an ephem-
cral interest attach to forest property for the individual.

It is not the forest that is valnable and would appear worth his pro-
tection to the individual, but the timber which the forest yields. As
soon as that is gone the value and the interestis gone for the individual.
The interest which the community has in the forest is transcendant.
The continnation, reproduction, and protection of the forest cover is of
importance to the continued welfare of the community, especially in
the mountain forests, and they will therefore be in safer hands with the
community at large, with the state.

Let it not be overlooked that the state is not only the representative
of communal interests as against individual interests, but also of future
interests as against the present; that the forest is a kind of trust, of
which the usufruct belongs to the present, and that to draw upon its
capital is a perversion of the trust and can only be excused by direst
necessity. IEvery other ¢ivilized country has found out after severe pun-
ishment that private interest is not sufficient to protect this class of
lands; that state ownership or, what is more objectionable and less
effective, state supervision of private forest lands, is indispensable in
those regions where the forest subserves other functions than that of
mere material supply.

‘Whether or not interference of the state in the management of one of
the most potent factors of national welfarc is un-American has been
fully discussed in the paper coutributed by Prof. E. J. James, well
known as a writer on economic subjects.

The report of Colonel Ensign, thefacts for which were gathered under
many difficulties for lack of more liberal fands than could be allowed
for this work, will present a clear and tolerably exhaustive picture of
the present conditions (1887) of the region in its economic development
and other aspects, so far as they bear upon the consideration of our ques-
tion and of the forest areas as distributed through its different parts.
It was impossible to include in this investigation the Territory of
Utah, and although the writer of this, at his own expense, visited the
Territory and obtained considerable information which would show that,
if anything, the forest interests of Utal are in a more precarious con-
dition than those of the other parts of the region, this information was
not deemed complete enough to appear as a separate chapter. A short
résumé, however, has been appended to the report of Colonel Ensign.
The map accompanying this report was compiled from the returns
which appear under the description of forest conditions by counties.
It of course makes no pretense at exactness as to boundaries, but simply
gives to the eye an idea of the relative position of wooded areas and of
the principal irrigation ditches.

The question of what coustitutes timber land is a perplexing one. As
one or other view predominates, it denotes land stocked with trees
ready for the saw-mill or merely land upon which there is a wood
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growth. If to “what is” we add the conception of ¢ what ought to be,”
timber land would include also, in a mountainous region at least, all
that treeless area which, not fit for agriculture or not needed in the de-
velopment of mines, ete., can and should bear-a tree growth and pro-
duce a timber crop.

In this conneetion the report of Mr. Abbot Kinney on the forest con-
dition of the southern counties of California will be read with interest,
showing that the timber lands in which the state should be eoncerned
do not always contain ¢ timber” of the kind in which the lnmberman or
other private owner would interest himself, Tor the preservation of
favorable hydrologic and agricultural conditions even care of the
¢ chaparral ” may be of service.

To the student of the forest botany of the region the careful compila
tion by Mr. George B. Sudworth, of the division, will be welcome. The
main effort has been to so arrange and describe all the woody plants of
the region that the layman may be enabled, without much unnecessary
technical terminology, to get acquainted with them; but at the same
time the scientific botanist will find much aid in such a compilation, for
which all authorities have been carefully consulted and, after dao sift-
ing, a truthful statement of facts attempted.

As it is the object of this bulletin to aid in forming a basis for intel-
ligent forestry legislation, it seemed desirable to note what action had
been attempted in the national legislature looking toward a better
administration of the timber lands of the nation.

Mr. Egleston, of the division, has, for this purpose, compiled a com-
plete reference table to this kind of legislation, from which it appears
that attempts to effeet a change have not been unfrequent, although
unsuecessful. No doubt the more pressing interests of the day have
excluded from the halls of Congress proper consideration of the vital
interests of the future. :

Since there does exist in the region a Government reserve of timbered
country—though not by any means created with a view to the needs of
forestry—it was desirable to give special information as toits conditions
and its further needs at the hand of Government. No more competent
writer for this task could have been found than Mr. Arnold Hague, for
several years geologist-in-charge of the National Park; a man thoroughly
acquainted with the ground, of broad views, and alive to the important
interests depending on such timber reservations. The letter which he -
kindly consented to contribute, will, it is hoped, stir up an interest in
those who, while in sympathy with the idea of the National Park, can
not rise to the broader conception of national forestry.

A chapter on snow-slides, prepared by the writer, will give an imper-
feet intimation of what direct dangers may be expected from forest dev-
astation in the mountains, and how to meet them.

The concluding pages, kindly contributed by Mr. Parsous, will be
read with interest by those who, in the plains of the region in question,
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have begun to ameliorate their climatic conditions by the planting of
trees and groves.

Fully aware that defects in a report like the following must become
apparent to any one who peruses it with interest and finds one or the
other important question imperfectly answered or altogether overlooked
—defects which are due to many different causes, too many to recount—
I still hope that they will not prove such as to overshadow the value of
the work as a whole for the purpose for which it bas been done. Love
and zeal, at least, have been brought by all the contributors to their
work in behalf of the great national interest which is connected with
the ¢ backbone” of this continent.

B. E. FERNOW.



EXTRACTS FROM REPORTS OF THE COMMISSIONERS OF THE
LAND OFFICE.

Commissioner Williamson, in his reports, deals al length and in detail
with the depredations, the deficiency of funds to counteract them, the
feeling of the law-abiding citizens in regard to them, and proposed
changes.

Commissioner McTFarland says, in 1881 :

The existing provisions of law permitting citizens te fell and remove timber on the
public lands for mining and domestic purposes, as found in act of June 3, 1878, are,
in my opinion, very defective. The only lands from which such cutting is authorized
aro the mineral lands.

(1) The mineral lands are to a great extent undefined and necessarily must so re-
main. :

(2) Large quantities of timber arc absolutely necessary for the development of
mines, while the said act authorizes the cutting thereon of the timber for other pur-
poses. The purchaser of a mining claim has as much (if not a greater) need for the
timber thercon as the agriculturist; and the transportation of timber to the mines
from a distance is very expensive.

(3) The law furnishes no relief to sueh as reside at a distance from such lands.
The situation is practically this: The settlers on lands devoid of timber need timber
for fuel, building, otc. Very frequently they can not get it, except from the public
lands. If they can not get it legally still they will take it, and when taken solely
for said purposcs it is under circumstances which largely mitigate the technical legal
offensc.

Whilo parties who steal the public timber for speculation and profit deserve scvere
punishment, those who use it solely for home purposes, under the imperative necessities
above mentioned, should have their privileges acenrately and reasonably defined. 1
deem the enactment of some law which will accomplish this end to be very desirable
and in the public interest,

In 1882:

Proceedings for the protection of the public timber are now had under several dif-
ferent statutes, some of a general and others of a more local character. Much em-
barrassment grows out of this diverse legislation, portions of which aro also conflict-
ing.

1t is my opinion that a general law should be enacted clearly defining the rights of
citizens to take timber from the public lands for prescribed purposes, and providing
penalties for unlaw{ul cutting, removal, destruction, or waste.

Of the various classes of cases of trespass with which this office has to deal, the
most numerous are those committed under cover of homestead entries, frandulently
made for the purpose of securing the timber on the land. This class of cntries does
not scem confined to any one locality, but the fraud is perpetrated wherever there
are public timber lands subject to entry under the homestead laws.

24738—DBull 2 2 iy
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In 1883:

The present increasing value of timber is an inducement to individuals and com-
panies to make large investments with a view to the control of the timber produnct
and the further enbancement of prices resulting from such control.

It would, perhaps, be of little moment how soon the public title to Iands should
pass to private holders, since that is the ultimate purpose of the laws, if the further
purpose of the laws that public lands should in the original instance be widely dis-
tributed among the people could be sccured.

Public notices relative to forest fires have been prepared to be posted, have been of
beneficial effect, but no fands are on hand to do enough in this direction.

In regard to the timber and stone act ol 1878, he says:

The restrictions and limitations are flagrantly violated.

Evidence is cnmulative that the act is made use of by corporations and wealthy
individual operators to secure fraudulently, for the purpose of manufacturing into
lumber or to hold for speculation, the accessible forests yet remaining in the States
and Territories, thus to be lost to those who would enter and make use of them.

Fraudulent removal of timber on mineral lands, under cover of this
act, is also reported :

Information is in my possession that much of the most valuable timber is being
taken up by home and foreign companies and capitalists through the medium of en-
tries made by persons hired for that purpose. I have found it necessary to suspend
all entrics of this clasg, * * *

In 1884, in regard to the same act :

The developments of the past year emphasize the foregoing statoments relative to
the prevalently illegal character of this class of entrics. The result of the operation
of the act is the transfer of the title of the United States to timber lands practically
in bulk to a few large operators.

The preventive measures at the command of this oftice have proven wholly inade-
quate to counteract this result.

Public interest would be served by its repeal.

Speaking of the necessity of some measure by which natural forests
may be preserved at the headwaters of important rivers, the Commis-
sioner says:

The importance of the subject can not perhaps be overestimated, and it is appar-
cent to me that if anything is to be done in this direction it shonld be done quickly.
The forest areas of the country are rapidly diminishing, and the timbered lands of
the United States will, under existing laws, soon be cxhausted. To a great extent
such lands arc now appropriated by pre-emption and commuted homestead entrics,
made without settlement except that of Inmber camps, and without improvement
except the cutting and removal of the timber for commereial purposes. The United
States receives only the minimum agrieultural price of the land, irrespective of its
real value, which is nsually largely in excess of the Government price.

The low price at which such Jands are now obtained stimulates frand in acquiring
titles and holdings for future speeulative purposes, while as soon as reduced to pri-
vate ownership such lands have their proper market value, and the cost of timber
products to consumers is naturally predicated upon that value and not upon the
Government price at which the Iands were primarily obtained.

Commissioner Sparks expresses himself as follows, in 1883

Depredations upon the pnblie timber are universal, flagrant, and limitless, Whole
ranges of townships covered with pine timber, the forests at headwaters of streams,
and timber land along water-courses and railroad lines have been cut over by
lumber companies, under pretense of titles derived through pre-emption and home-



19

gtead entrics made by their employés and afterward assigned to the companies.
Steam saw-mills are established promiscuously on public lands for the manufacture
of lumber procured from the public domain by misccllancous trespassers. Large
operators employ hundreds, and in some cases thousands, of men cutting Government
timber and sawing it up into lumber and shingles, which, when needed and pur-
chased by local citizens, can only be obtained by them at prices governed by the
market value of timber brought over expensive transportation routes from points of
legitimate supply.

Under cover of the privilege of obtaining timber and other material for the con-
struction of “right-of-way ” and land-grant railroads, large quantitics of timber have
been cut and removed for export and sale. Immense damage is also inflicted by the
destruction of small growing trees and the spread of foress fires, resuliing from a fail-
ure to clear up the land and dispose of the brush from felled trees, even in the cases
of authorized cutting.

And in regard to the timber-land act of June 3, 1873 :

1t has operated simply to promoto tho premature destruction of forests, the ship.
ment of their products out of tho country, or for holding lands and the lumber needed
Ly the citizensat the speculative prices demanded by foreign and domestic corporations
acquiring a monopoly of the timber lands of the Governmentat nominal rates through
cusy evasion of the terms of the law.

Why, as a mere business proposition, timber lands worth at lowest averages from
$10 to $25 por acro for the standing trees or, according to accessibility and class and
quality of timber, worth $25 to $100 per acre should bo sold by the Government for
$2.50 per acre it is not casy to perceive.

The cvils developed in its practical operation are inherent in the system and can
be cured only by a repeal of the law by which they are propagated.

And, further,in enlarging upon the importance of forest preservation
in the mountains, he says:

The Government is now expending large sums of money in attempts to substitute
Dy artificial means the rogulation of the flow of the Mississippi River which nature
had provided in the dense woods originally surrounding the sources of its numerous
tributaries. L

That wise and speedy measures should be adopted for the preservation of forests on
the public domain is in my opinion an incontrovertible proposition. To this end
I recommend the immediate withdrawal {rom appropriation, sale, or disposal of all
{he public forests and of lands valuable chiefly for timber, subject to futurclegislation
for the permanent reservation of designated areas and a more economically-governed
disposal of such timber lands or timber as it may not Lo necessary indefinitely to re-
serve.

In 1886:

Depredations upon the public timber by powerful corporations, wealthy mill-men,
lumber companics, and unscrupulous monopolists are still being committed to an
alarming extent and to the great detriment of the public at large.

An immenso pressure is brought to bear upon tholegislative and executive branches
of the Government to the end of securing immunity for past and unlimited privileges
for future spoliations of public timber lands, all ostensibly urged in the interest of
bona fide ¢ agriculturists” or “miners,” but notoriously in fact to forward gigantic
sehiemes of speeulation and monopoly in the remaining forests of the United States.

Replying to a request for a change of construction, so as to permit
mill-owners to cut timber for their mills on land that might be mineral,
the Commissioner writes:

The act itself is injudicious and entirely too broad, and its repeal or modification
has Leen recommended by you (the Secretary) for the reason that its provisions ig-
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nore the importance of the prescrvation of the timber, and invite, in ameasure, great
waste and greedy specnlation by individuals and eorporations. It is impolitic and
unjust in not preserving timber for the use of future settlers and inhabitants, and
permitting it to Le taken in large quantities without consideration and proper re-
striclions. It, however, is still the law, and so long as it remains on the statute book
it can be enforced.

The act of Junc 3, 1878, gives tho timber to the miner and settier, but if the saw-
mill men can come in and cut and sell it, they, and not the settlers, will get the ben-
efit of the timber. The interest of the settlers and lumbermen in this matter are nof
identical.

But a later circular (August 5, 188G) permits the sale of timber or
lumber to bona fide residents for the legitimate use of the purchasers in
complianee with the provisions of the act, which means for actual per-
sonal consuinption. In this cireular the right of existence of saw-mills
using timber cut on Goverminent land is recognized, and while it is im-
posed upon the saw-mill men to keep such records as will show where
the timber they manufacture comes from, and to obtain an agreement
from the purchaser that hie will use the timber legitimately according
to the spirit of the act, the door is opened to circumvent the law.

It is also stated that ¢ there exists no authority of law for granting
the privilege of cutting timber on the public lands and paying stump-
age therefor;” that ¢there isno authority todisp ose of burned timber
separately from the land.”

In 1887:

Such a record of crime as that shown by investigations made by special agents
during the last two years is rarely to bo found. Bold, reckless, and gigantic schemes
to rob the Government of its lands have Leen discovered and exposed in every State
and Territory containing public lands.

The unavoidable continuance, on account of the carly exhaustion of the appropria-
tion to pay witnesses in United States courts, of the important cases against the Sierra
Lumber Company, in California, involving over $2,000,000, and in which two special
agents of this offico devoted nearly their entire tims for a year in securing evidence
and preparing for a successful prosccution, and of tho cases against the Montana Tin-
provement Company and Northern Pacific Railroadl Company, in Montana and Idaho
"Territories, involving an equal, if not greater, amount, is greatly to be regretted.
The delay in these cases can not fail to be exceedingly detrimental to the publie in-
terests. Tho Government, so far as the office is concerned, was fully prepared, and
had every reason to expect that had said cases come to trial judgments would have
been secured for ncarly the entire amounts sued for.

During the delay in the prosccution of the above and other important pending cuses
the defendants are by no means idle. They not only continue their unlawful depre-
dations on public timber in defiance of all efforts of this office to prevent that course,
but they avail themselves of every such opportunity to destroy the evidence of their
past transgressions and to nullify the efforts of this office.

By the time these cases can again be brought to trial many of the witnesses will .
have disappearcd and much of the evidenee depended upon by the Government will.
have been destroyed, necessitating a re-investigation and the securing of additional
cvidence in nearly cvery case, thereby duplicating the expenses of the special agents
in preparing the cases for trial, exhausting the appropriation, and rendering it im-
possible for this office to cause tho investigation of the many now and flagrant cases
of trespass which are brought to its attention. Tho appropriation for this branch
of the public service is allogether inadequate for the purpose,



21

The wholesale destruction of public timber on odd sections of public lands within
the granted limits of nnconstructed railroads, or of roads which failed {o comply with
the provisions of their grants, continues to an alarming extent. The delay of Con-
gress in declaring the forfeiture of said grants is, in this particular aloue, of great
detriment to the public interests. Irresponsible parties are rapidly denuding such
lands of their valuable timber, rendering the lands, in many instances, barren wastes
and utterly worthless.

To secure proper enforcement of the laws and punish willful and persistent viola-
tors a force of at least fifty special timber agents, at an annual expense of $150,000,
ought to be employed. I have, iowever, estimated for $125,000 as a minimnm, below
which a reasonable efficiency in the service can not be obtained. Vastly mere can be
accomplished in one year with a sufficient appropriation than can be accomplished in
several years with smaller annual appropriations aggregating a larger sum.

The area of timbered lands in the United States is disappearing at a ratio that ex-
cites grave apprehension, while timbered agricultural lands in the publie States and
Territories generally may be regarded as practically exhausted. The necessity for
clearing land of its timber preliminary to making & farm is exceptional. It is want
of timber and not its surplusage that afflicts scttlers on the public domain. The
struggle to accumulate great private fortunes from the forests of the country has re-
duced forest areas to a minimum. What is left at the heads of rivers and strecams and
on mountain sides should be preserved as of infinite importance and value for climatic
effect, the natural regulation of the flow of waters, and to prevent the relapse of large
agricultural districts to a desert condition.

When timber had to be cut and burned as a necessity in elearing land for cultiva-
tion there was no cause for increasing the price of land because there was timber upon
it. This is not the present situation. The remaining timber lands,as a rule,are
worth little or nothing except for the timber, and their value for timber is being rap-
idly enhanced as transportation facilities increase and timber areas decrease.

The appropriation of §75,000 for the prevention of depredations on the public tim-
ber i8 TOTALLY INADEQUATE. The vast fields to be covered, stretching from Florida
to Alaska, can not be supervised by twenty-five special agents, nor can the determined
efforts of timber depredators, many of them corporations with millions of dollars at
their command, to despoil the forests of the country, be met by puny attempts to check
their unlawful and disastrous acts. The service is more than self-supporting, and
draws no money from the Treasury that is not more than returned to it by fines and
recoveries. It isno part of an intelligent or defensible policy to make timber depre-
dations a source of revenue. The object to bo attained is to save the forest lands from
unlawful destruction, and if this can be accomplished by appropriating the whole of
the receipts derived from trespass prosecutions there should be no hesitaney in allow-
ing the administrative department the aid, at least, of the amount it recovers. My
estimate for the next fiscal year is $100,000 for this purpose, a modicum only, I must
say, of the amount that could be beneficially and profitably expended.

"Three years ago my predecessor recommended an appropriation of $400,000 to pro-

tect the public lands from unlawful and frandulent appropriation. Since that period
the need of such protection has increased with the intensificd demand for public land
holdings for monopolistic and speculative purposcs. Yet Congress at the last session
allowed but one-fourth of the sum regarded as requisite under the preceding adminis-
tration of the Government. _
. Both Congress and the Executive, not less than political parties, annually assert an
intention that the public lands shall be preserved for actual settlement. No publie
demand is greater than that land monopoly shall nob be fostered by the Government.
Yot at the vital point where these words are to be put into action, Congress fails to
place in the hands of the executive branch the means to redeem these pnblic promises
and to prevent the indiscriminate waste and misappropriation which has for years
dishonored the public-land system, and throngh which great areas of lands nceded for
actual settlement pass into the hands of speculators, syndicates, and corporations.






THE GOVERNMENT IN ITS RELATION TO THE
FORESTS.

By E. J. James, Pu. D.,

Professor of Public Finance and Administration in the Universily of Pennsylvania.

The forests of any large conutry bear a peculiar relation {o national
prosperity. They not only constitute a large proportion of the natural
wealth of a nation, but they form the indispensable basis of a flourish-
ing agrieultural, manufacturing, and commercial industry. They are,
moreover, one of the most important elements in determining the cli-
matic conditions of any given region and, through these, the distriba-
tion of population, of industrial pursuits, and of discase and health.

According to the census report of 1880 the value of the forest crop
of the United States for that year exceeded $700,000,000. To obtain an
adequate idea of the relative importance of this product is will only be
necessary to institute a brief comparison with other branches of indus-
try or wealth. The value of the forest products was equal to one-third
of that of all farm products whatsoever sold, consumed, or on hand in
the year 1879. It cxceeded by over $100,000,000 the total assessed
value of all the farming property in the six New Ingland States, and
by a somewhat smaller figure that of the farms of Virginia, North and
South Carolina, Georgia, Alabama, and Mississippi. It would have
purchased, at its assessed valuation for the purpose of taxation, the
entire property, personal and real, of all the citizens of the States of
Vermont, Delaware, Florida, Arkansas, Nebraska, Colorado, Nevada,
and Oregon, and of all the Territories besides, and still have left a bal-
ance nearly equal to the same kind of property rated in the District of
Columbia. '

If to the value of the total output of all our veins of gold, silver,
coal, iron, copper, lead, and zinc were added the valoe of the stone
quhirries and petroleum obtained, and this sum were inereased by the
estimated value of all the steam-boats, sailing vessels, canal-boats, flat-
boats and barges plying in American waters and belonging to citizens
of the United States, it would still be less than the value of thoe foress
crop Ly a sum sufficient to purchase at cost of construction all the canals,
buy up at par all the stock of the telegraph compaunies, pay their bonded

debts, and construct and equip all the telephone lines in the United
23
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States. This sum of $700,000,000 exceeds the gross income of, all the
railroad and transportation companies in the United States, and, if we
leave out New York and Pennsylvania, it would suffice to pay the pub-
lic indebtedness of all the other States in the Union, including that of
all the counties, townships, school distriets, and cities within those
States, In a word, we have to do here with an interest ranking third
in the line of importance, even from the mere view of dollars and cents,
counting manufacturing of all kinds first and agriculture second.

If forests, therefore, were of no more consequence than as the source
of the wealth which their anuual yield represeuts, they would be worthy
of special aftention and care on the part of every community which
would be considered thrifty and far-sighted.

From the very inception of government on this continent down to the
present time our towns, countics, cities, States, and, since its establish-
ment, the National Government, have devoted much attention and put
forth great efforts in various forms to promote the development of ag-
ricultural and manufacturing industry.

By offering lands on easy terms, by giving premiums for cxeellence
of products, by encouraging the importation of improved breeds of live
stock, by promoting the use of fertilizers, by frec distribution of sced,
by the establishment of experimental stations, of model farms, of agri-
cultural schools, and of fairs, by exempting land from taxation for a
certain length of time, and by many other means, the endeavor has
been made to enlarge and improve agriculture.

By the establishment of a so-called protective tariff, by bounties,
by exemption from taxation, by direct grants from the public treasnry
or by subscriptions of private parties, by a system of patent rights,
by . premiums, by expositions and exhibitions, and by the establish-
ment of technical schools and similar means in many direetions, we
have labored to diversify and enlarge our manufacturing industry.

More especially have we tricd to secure that fundamental condition
of a highly civilized state, general and rapid means of transportation
and communication. We have expended untold sums in the improve-
ment of our highways and water-ways. Country roads, turnpikes of
many different kinds, railroads, canals, we have praetically construeted
at the expense of the public Treasury. We have laid out large sums in
the improvement of our rivers and harbors in order to faciliate our com-
merce. We have establisbed and maintained at a large cost to the
general Treasury a Federal post-office, which performs many of the fune-
tions of an express company.

But not only for transportation, agricnlture, and manufacturing has
the Government actively engaged in a promoting and fostering way. It
has passed laws for the preservation and increase of various forms of our
natural wealth. Most, if not all, of the States have undertaken to pro-
tect game and fish from the ravages of private individuals. They have
enacted laws which have for their object the limitation of what was un-
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til recently an unrestricted right to kill as much game and to cateh as
many fish as any one could. The General Government has gone even
further ; it investigates the habits and history of the clam, the oyster,
and the lobster, with the purpose of supplying information which will
promote their successful and profitable cultivation. It has undertaken
the business of stocking the rivers and lakes, even the shore waters of
the ocean, with fish. By these and other means it seeks to preserve the
sources of natural wealth from the devastations of selfish persons or
torender them more valuable.

Our forests, on the other hand, from which we are drawing a larger
amount in natural wealth than from any other source of supply, or in-
deed from all other sources together, we have so far done practically
nothing either to protect or to cultivate. While thisseems strange when
we contemplate the forests, as we have done, merely as a source of raw
material for our mechanical industries, it will seem the more remarkable
when we consider how much more important the forests are on other
and widely different accounts. Although they are the chief source from
which we draw all our building materials, yet even if they should cease
to yield sufficient to satisfy our wants in this direction, we could perhaps
secure enough for this purpose for generations to come from the untold
and untouched wealth of other countries, though at a vastly increased
cost. We would resort, morever, in the face of a growing scarcity of
timber, to other materials for our building, such as brick, stone, iron,
and other metals. The value of the product of lumber was, for the
census year, $233,268,000. This would be transferred, of course, to for-
eign countries, if the supply of lumber should give out in this country,
but it might at least be possible to get as much lumber as we desired
from outside sources by restricting our demands within narrow boands. -

The fuel supply of the country would, of course, be very muech di-
minished if our forests were cut off and none others should take their
place. Inthe census year, three-fifths of the people of the United States
used wood as the ordinary domestic fuel, and the total value of wood
used for fuel purposes amounted to nearly $325,000,000. At the same
time, it wood should get scarce other material could be found to take
itsplace as fuel. Coal and peat, natural gas, petroleumn, and many other
and perhaps some now unknown substances, might be substituted in
place of the forest products for fuel.

Other articles for which wood is in demand, among which as most im-
portant may be mentioned fence posts and fencing material, handles,
wheel-stock, wood pulp, baskets, boxes, etc., might all be supplied by
other material, though at a considerable sacrifice in cheapness and, in
some cases, convenience.

It is to be said, however, in this connection, that in spite of the in-
ventions or application of substitutes for wood, the demand for the lat-
ter shows no tendency to decrease in an advancing community, since
the growth of population and the ever-multiplying wants of an expand-
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ing industry more than keep pace with the substitution of other materi-
als, and a rising price of wood is likely to be the result.

Bat forests occupy an entirely different position from all other forms
of natural wealth, and a far more fundamental one. They determine,
to a very large cextent, climatic and hygienic conditions, and, through
these, the prosperity of industry and the distribution of disease and
liealth. The functions of forests in modifying climate and soil are so
fully and ably presented inthe various reports and bulletins of the De-
partment of Agriculture, and in the proceedings of the various Forestry
Associations, that the merest summary of the important facts will suffice
for our present purpose. .

Whether the presence of forests actually increases the total amount
of rain-fall within any great region may still be a subject for dispute,
but all authorities agree that forests produce a much more equable dis-
tribution of moisture throughout the year than exists where they are not
found. . In a treeless district, particularly if it be hiily, the rain glides
off into the rivulets and into the rivers, scarcely moistening the ground
below its surface. The burning rays of the sun, or the sweeping blasts
of air, cause the rapid evaporation of what may remain here and there
on the surface or may have penetrated a little way into the soil. A
few hours after the rain there are almost no signs that rain has fallen
at all. On the contrary, where there are forests the interlaced roots
of the trees and the mass of leaves above them act as a sponge, which
absorbs the water and holds it long enough to enable it to perform its
service of quickening animal and vegetable life. The water oozes and
trickles down through this spongy substance, and flows slowly away to
feed the springs and streams. The modifying action of great forests
on the distribution of moisture is both direct on the immediate region
lying about them, and indirect on distant localities, owing to tieir influ-
enee on the character of the streams and rivers which drain their areas.

Where streams are not thus protected and modified at their sources
by forests they may become the cause of almost as much injury as ben-
efit. Owing to the fact that the water flows off so rapidly, the streams
become at one time raging torrents, sweeping everything before them
and inflicting an amount of dammage which it requires much of the time
clapsing between tloods to make good, while at another they dwindle
into insignificance, scarcely furnishing water enough for the flocks and
herds along their bauks, Where the forests have been eleared from
the sources and banks of historie rivers the result has been an entire
change in the character of the streams. The history of the Rhine,
Rhone and Danube, in this respect, is full of instruction for us, and if
alternating periods of drought and disastrous floods can not always be
directly traced to the removal of the forests, their aggravation and
frequency has Leen shown, even in this country, to be due to such re-
moval.

This influence of forests on the character of our streams is a much
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more important subject than it seems to a careless observer. It affects
navigation, and through that the whole transportation system of the
country. A river which is navigable only at high water, orfor a part of
the season, is of little value as a channel of commeree, and can seareely
be considered an active competitor with such an agency as the railroad.
And yet to snch acondition are many of our greatstreams being brought,
and we are now called upon to spend large sums of money, on the one
hand in dredging and cutting in order to utilize a decreasing amount of
water in the dry season, and, on the other, in building dykes and em-
bankments against ever-increasing floods from the melting snows of
spring-time or as the effect of protracted rains.

The character of the streams has an important if not a controlling in-
flnence upon our manufactures. A system of factories and mills, which
would spring up spontaneously along a water-course regularly and
equally supplied with water, is rendered impossible if this stream be-
comes a mountain torrent during one quarter of the year, and an all but
dry bed during another, even if in the two cases the same quantity
of water falls during the year and flows off through this channel in the
course of a twelvemonth. Such a state of things necessitates aresort to
more expensive means of water supply, or to anxiliary power of another
kind, which again means increased eost of production and a rise in the
cost of living for every member of society. )

iIrregularity of streams also affects agriculture, and not only indi-
rectly, through the industries above-menticned, but directly as well.
The decreased volume of water during the period when the least rain
falls diminishes the humidity of the atmosphere and affects powerfully
the qualify and variety of crops which may be raised, while the in-
creased volume at high water cuts into and carries away enormous
quantities of the soil from the farms lying along the banks of the
streams, even when it does not by its overflow spread ruin and devas-
tation through the adjacent valleys.

A striking illustration of the extent to which a stream may be
changed Ly the deforesting of its headwaters and shores is afforded
by the river Schuylkill, from which Philadelphia draws its water
supply. The current has become for a large part of the year so shal-
low and sluggish that it is no longer able to rid itself, as it once did with
ease, of the iinpurities which are poured into it, and the quality of the
wateris deteriorating at a more rapid rate than the stream of impurity
is increasing. This result can be due only to a changein the character
of the stream itself.

The fundamental importance of forests is, if possible, still more evi-
dent in mountainous and hilly districts. Their existence in such situa-
tions is the absolutely essential condition, we will not say of obtaining the
necessary rain-fall, or preserving the necessary moisture, but even of
maintaining the soil itself. Without forests a soil can not be made, or
preserved, on our mountain-sides. The action of frost and of rain
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easily sweeps away every vestige of soil and leaves only the barerocks
as the basis of agriculture and the sources of streams. The soil thus
carried away chokes up the streams and finishes the work of destroying
their navigable character, whicl was so surely begun when the disap-
pearance of the forests changed their broad and equable currents into
mountain torrents.

Forests, moreover, have a powerful influence upon the sanitary con-
ditions of life, owing partly to their effeet on temperatore and moisture,
and partly to their effect on the purity of the atmosphere. Careful ob-
servations have proved that if the moisture of the atmosphere rises
above or falls below a given degree certain diseases become more prev-
alent and fatal. Torests act as regulators to diminish excessive and to
increase insufficient moisture. The benecficial influence of pine forests
on pulmonary diseases is universally recognized.

In a word, then, the forests are an absolute necessity. If we would
have the advantages referred to, with many others not discussed, we
must have the forests nearus. DMild winds, humid atmosphere, equable
climate, regular rivers, a flourishing agriculture, an expanding industry,
are things we can not import, and they are all things which depend for
the very possibility of their existence on the presence of forests, and
extensive forests, within the bounds of our own country and distrib-
ufed where they will do most good. .

The experience of the race and the investigations of science agree in
testifying that there is a certain ratio which the forest land of any given
country (varying of course with the country and even with different
parts of it) should bear to its other lands, and that if the forested re-
gion is allowed to sink below that ratio, cither through carelessness or
a selfish desire to get all the advantage out of the resources of a coun-
try for the present generation, regardless of the interests of posterity,
the result can be only an impaired industry and deelining prosperity.

Even if all theland of a country were good agricultural land, the plan
of clearing it entirely oft in order to put it under cultivation would be
strikingly like the old folly of killing the goose that laid the golden egg;
for not only would no inereased yield of agriculture occur as the result
of such a policy, but a greatly-decreased return wounld probably be the
result, diminished to the lowest point and ending in the utter destrue-
tion of agricuiture and all other industry in one common ruin,

The importance of forests then for the national welfare being admit-
ted, the question remains to be considered, What is the condition of our
forests, and what actioun should be taken in their behalf? It must suffice
in regard to this to refer to the facts contained in the various census
reports, the bulletins of the Department of Agricalture, and the numer-
ous other publications in which the past condition, present state and
futare prospects of our forests are discussed. The evidence is ample
and conclusive that we are making fearful inroads on our forest stores.
We are cutting off a mueh Iarger erop than can possibly be replaced by
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natural growth within the period when, at the present rate, we shall
have cleared the original forest off the ground. We are doing almost
nothing in the direction of cultivating forests; nay, we are not even
protecting from devastation the young trees which might replace the
forests if they had a fair chance for growth.

It is not the farmer-—who only clears the forest in order to sow his
crops, nor the lumberman—who fells the trees for the purpose of send-
ing the lumber to market, nor the railroad—which ecalls for our forest
trees for its ties, nor even the settler—who wants fael to keep him warim,
who are the enemies of our forests. All these at least obtain from this
moderate destruction some return for themselves and society which is
great and visible, though not always commensurate witl the damage
they inflict by their careless and wasteful methods. Fire, however, and
browsing animals of all sorts intlict a damage on the growing forests
for which there is either no return at all or one so insignificant as not
to be worth mentioning. These two agencies, between them, keep mill-
ions of acres free from trees which would soon be covered with dense
forests if they could be protected from such spoilers for a fow years,

Itis estimated on good authority that within fifty years, at the present
rate of cutting, and with the present wastetul methods of management,
the great balk of our valuable forests will be gone, with almost no pros-
pect of seeing them replaced by a new growth possessing anything like
the value of the present one. To put it mildly, we are using up our
forests at a much more rapid rate than we are replacing them. We are
already beginning to experience some of the most serious evils of such
a policy in a growing scarcity of valuable timber and in the changing
character of our streams, soil and local climate. And these evils arc
bound to increase with every year of continuance in this line of "action.

Suach being the case, the question as to efficient remedies becomes all-
important.

Before mentioning the various measures of relief to which I believe
that it would be wise to have recourse, aud which I think will in their
main outlines have to be adopted before long, if we are to avoid the
losses which will inevitably accompany our present policy, I wish to
call attention to some important distinctions in terms. I would empha-
size the fact that tree-planting is not forest-culture. The two are quite
distinet in their methods, in the persons who manage them, and to a
large extent in the purposes which they subserve. The term tree-plant-
ing I shall apply to the system of planting trees which a farmer may
carry on in connection with his agricultural operations from a variety of
motives, such as beautitying his farm and hounse yard, shading his cat-
tle in the fields, protecting them or his fields from the blasts of winter by
cultivating wind-breaks, planting them along the water-courses to keep
the soil from being carried away by sudden freshets, ete. Torest-cult-
ure I shall apply to the regular system of cultivating extensive tracts
of country with a view to securing as large and valuable a stand of
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trees as possible.  This also may be done from o variety of motives, as
when done by government or corporations with a view of affecting the
climate and preserving the rivers and soil of the mountains, ete. The
difference consists chiefly in the fact that in the one case tree-planting is
done as o mere incident with a view of enhancing the value of other
forms of property with which it is intimately connected, while in the
other case it is the chief business, and the ground is given up entirely
to this one crop and is managed with reference to its prosperity. The
former can be done, of course, by every farmer or owner of a lot which
he devotes chietly to other uses, while the latter ean be done only by
those who give up their whole land to this one purpose. Tree-planting,
however extensive it may become, can never take the place of forest
cultivation. The former would, of course, be done only by people in
places where they live aud cultivate the fields, while the forests must
be kept up often ou sterile and, for agricultural purposes, good-for-noth-
ing soil, where no farmer could make a living. To secure, morcover, the
meteorological advantages of forests and the indirect industrial benefits
which flow from their regular maintenance, it is absolutely necessary in
certain conditions that they should cover a large extent of contiguous
ground, stretching often for miles. It is evident that such work cannot
be done by a small farmer in the time and with the means usually at
his command,

Another point must be insisted upon, and that is that forest preser-

‘ation does not at all mean that trees shall not be cut down, but simply
that they shall be caltivated just like any other crop, and not wasted ;
that they shall not be taken away before they are ripe for use, except
for some special reasons, and that the conditions necessary for repro-
duction shall be steadily maintained from year to year. This means,
oftentimes, that care must be exercised not to allow the stand of trees
to be cut off entirely or all at once, since this sometimes so changes the
whole character of the soil and climate as to make it impossible to re-
cover the ground with any reasonable expenditure of effort. 1t isfrom
this wholesale and inconsiderate cutting that such immense damage is
being done in all mountainous regions by the clearing of the forests
from the hill-sides. The soil is left exposed to the free action of the frost
and rain and is carried off in such gquantities as to leave only the bare
rocks, on which nothing can take root. Even if the soil should not be
sarried off, the beating rain and driving storm, the scorching sun and
biting frosts will dry up, freeze out, drown out, or sweep away what-
ever seedlings might spring up there. The judicious cutting of a for-
est in a climate like that of the Atlantic or Pacific coast regions, says
Dr. Sargent, entails no serions or permanent loss. A crop ready for
the harvest is gathered for the benefit of the community. Trees which
have reached their prime are cut instead of being allowed to perish
naturally, and others take their place. In this way the permanence of
forests is secured while their fruitfulness is kept at the maximum,if we
consider, say, a century as the unit of time.
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Now, I believe that our own brief experience confirms that of the va-
rious European countries and is in full harmony with the ¢ priori de-
duaction drawn from a stady of the problem, viz, that a wide and inten-
sive care on the part of the Government is indispensable to insure the
preservation of the necessary forests.  As already shown, our Govern-
ment has never taken it for granted that any branch of industry would
flourish to the desirable extent if left to itself. Much less likely is for-
estry to flourish, if left to itself, than other branches. A very short
glance at the history of our forests is sufficient to show why they have
been disappearing so rapidly.

The farmer has cleared off, perhaps, as many acres as the lumberman,
it may be more; but he has cleared the ground for the purpose of cul-
tivating it, and though it is undoubtedly true that in some localities he
has pursued a short-sighted poliey and cut off an excessive amount of
the forest, yet on the whole most of the clearing he has done has been
of a character that has contributed to increase the total wealth, present
and prospective, of the community. This can not be said to the same
extent of the lumberman, who has often cleared the forests from ground
which was really good for nothing but to grow forests. Until a very
recent period it was possible to get possession of forest lands for a mere
song. A company having once put up its mills, found it for its interest
to use up the supply of material as soon as possible aud then to change
the location of its works. Such enterprises had little interest in the
welfare of the region within which the mills were situated, for they did
not expect to stay longer than was necessary to make use of the wood
which was suitable for their purposes. They cared still less for the in-
terests of the dwellers in the valleys of the water-courses which their
policy was converting into entirely different sorts of strcams. They
hoped to make more money by cutting down the trees as rapidly as
possible and then moving on than in any other way, and as it was money
alone which they were after they did what promised to give them the
biggest and quickest returns. From their stand-point it was all right,
and just what everybody else in society would have done if he had had
the chance, but it was none the less ruinous to the interests of those
who were affected by it. The feeling of the injured had little chance,
however, to concentrate itself against any one, as the aggressors were
often far removed from the scene of operations which affected them,
and the injured were, moreover, ignorant of the true cause of -their
losses. In a word, it is to the pecuniary interest of the lumberman to
cut as fast as he can, since the more he cuts the more money he
makes, and if the supply gives out he can move on to where there is
plenty of it. What does hLe care even if the supply will come to an
end in twenty or twenty five or fifty years? That is a long way off,
and after him the deluge. Now, I think that no one can doubt that it
was a short-sighted poliey for our States and the nation to be so free
with their timber resources as to hand them over without control of



32

any sort into the hands of private parties to do with them as they
chose. The nation never thought of doing anything of the sort with
its strcams. They were looked upon from the very first as things in
which all had an interest and which the Government should protect in
‘the interest of the whole. But with that curious inconsistency which
characterizes all men more or less in their political and social relations,
but especially the Anglo-Saxon, while we prescribed punishments for
all who polluted or filled up or diverted our streams, no matter how con-
venient it was for them to do so, no matter how much they may have
saved or made by so doing—we have had nothing to say to him who was
slowly drying up the very sources of the streams by cutting away by
wholesale the trees that protected them.

It must scem to a disinterested student of human affairs a strange
thing that a Government will proteet the farmer by its police force
against the thief who would take a bushel of corn, but will do nothing
with him who steals away the fertility of his field by drying up bis
water supply; or, indeed, will prevent a brother farmer from turning
uside a portion of the stream which has always flowed through his farm,
but will say nothing to him who causes the whole stream to dry up and
disappear at one time, and reappear at another as a raging torrent
threatening to sweep away his most valuable acres; or will protect
him against the assault of a bodily aggressor, but do nothing with the
man who steals away his health by altering the whole character of his
pir and climate.

Strange it wonld seem to be that aGovernment will establish an agri-
cultural school where the scientific side of agriculture can be studied,
experiments made on crops and soil, ete., and spread abroad at public
expense the results of such experiments, and yet make it no part of the
duty of such a school, nor offer any inducement toany one to undertake
the investigation of forestry, which underlies and conditions the very
possibilities of a flourishing agriculture. Strange that it will spend
Jarge sums of money in growing and distributing freely to farmers seeds
of various kinds of plants, while it has as yet done little or nothing to-
ward the same kind of thing in regard to trees, the growing of which
ander some sets of conditions would be as profitable as that of any of
the new kinds of crops which it would introduce. Strange that it will
establish agricultural fairs and offer premiums for excellence in all
* branches of agricultural work and yet not notice a work which is of
vital and fondamental importance to the whole industry of the country.

All this however is spilt milk. What has been done has been done
and can not Le helped. Ifs consequences may perhaps Dbe obviated
somewhat. What has been left undone has been left undone, and we¢
can not remedy the evil except by inaugurating a different policy.

The first step is for the Federal and Stato governments to remove
the timber lands which still belong to them from the list of lands for
entry or sale, and, after a thorough examination as to what forests are




of climatic and industrial importance, to keep them under the control of
the Government. There ave in the older States perhaps few such lands
of any considerable extent, but such as there are should be retained
in public possession and managed in the interest of the whole.

As tothe lands which have passed into private possession it is more
difficult to do anything, and I think that better resulls can be achieved
by adopting a line of action, which I shall owtline presently, than in
trying to restrict or control lands which have finally passed over into
private possession.

To insure the most complete success in this work of protecting and
promoting the growth of forests it will be necessary to have hearty co-
operation between the State and national governments. A word,there-
fore, may not be out of place in this connection as to what the State
governments may properly do in this direction, though they can accom-
plish but little unless the Federal Government does its part.

One of the first and most important measures which the individual
States may wisely adopt is to take some steps which will attract public
attention to the vast importance of the matter, and which will interest
the great mass of the people in some active work of their own in eon-
nection with the subject. This can be done, I think, by some general
plan of encouraging tree planting on the part of our farmers. To do
this in any satisfactory way it is necessary to devise some method of
reaching the great mass of people and fixing their attention, if it be
only for a short time. This, I think, can be secured by the establish-
ment in the proper manner of a State holiday, to be called Arbor Day,
and insisting, so far as possible, on its general observance by all the
people in the State. But this of itself would not be enough. Men
must be provided whose business it should be to make a thorongh study
of the subject of forestry in general and the business of tree planting
in particular; as to the kind of trees it would pay best to plant in each
locality, the methods of culture, the influence of trees on the farm, etc.,
and who should go to agricultural fairs and farmers’ meetings, and im-
part the instruction which the average farmer is wofully in need of.
They should also go into the teachers’ institutes, especially in the rural
districts, and try to interest the teachers in a matter which they would
have rare opportanities to urge upon their pupils, who will shortly be
the controlling element in the State. Means of publication should, of
course, be amply provided, so that they could reach with their publica-
tions and lectures every farmer in the State. These lecturers shounld
make it a special point to show how a wood-lot or even isolated trees
may be utilized so as to return the largest yield to the farmer.

The State would find it for its interest, also, to establish nurseries
where seeds of trees or young trees could be obtained at a nominal
price, or for nothing, as experience might demonstrate to be the best
plan. Premiums also should be offered for the best groves or groups,
or sawmples of trees of various kinds, for the best utilization of tree pro-
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duets, ete. For, in the long run, this element would determine how
Jarge a per cent. of the farmers would really go into the matter.

It may be objected to this plan that it is not necessary, since farmers
are alive to their own interests, to lead them to take up any such thing
of themselves. This, I think, is entirely a mistaken notion. In the first
place, under present conditions it is very questinnable whether it would
pay farmers to take up tree planting on a large scale as a mere matter
of dollars and cents. They know very little of the subject. It would
cost entirely too much to get the education necessary to make such a
thing profitable for any farmer to undertake it on his own account.
On the other hand, if the necessary information was brought home to
him Dy a skilled expert in such a form as to be thoroughly intelligible
to him, it might pay him well to engage in it. Moreover, it is a well-
known fact that if a custom onee creeps into afarming commumty and
naturalizes itself, so to speak, among a few of the best farmers, it often-
times takes root and grows, wher if it had not come so recommended
and pushed by strong public influence it might never have come at all.
The introduction of nearly all public improvements amply proves 1his,
It is as well established, for instance, as anything can be in agriculture,
that at a certain period in the development of the industry of the coun-
try the introduction of improved breeds of live stock will result in
enormous profit. But the larger part of the agricultural regions of
this country, although they have long reached that period, still worry
along with the old style of spindle-shanked draught horse, the long-
nosed swine, and the scrub cow. Nearly every good thing is the result
of the determined effort of public-spirited citizens, or of the Govern-
ment, or the pushing commercial spirit of the manufacturer or mer-
chant who has made or bought something which he wants to sell. OI
{hese means the Governicent offers, so far as forestry is concerned, in
the long run, the only sure and permauent one, as in nearly every other
sphere of cdacation.

But this knowledge itself which is to be distributed must first be ac.
quired; for it is safe to say that it is not now in existence. To acquire
it will cost considerable money and many years of effort if the private
individual is to do it alone and at his own expense. It can be obtained
only as the result of careful experimentation on the growth and culti-
vation of all the different kinds of trees which will grow in this climate,
and which are of any considerable value. This can be best done in con:
neetion with a regular school of forestry, where all the problems relat-
ing to kinds and values of trees, growth and cultivation, management
of stretches of woodland, the effect of forests on climate and health,
their cconomic aspeets, and the other countless elements of this great
subject of forestry are thoroughly studied. Such a school of forestry
might and should be established in connection with the several agricult-
ural colleges and experiment stations which have beeun so liberally en-
dowed in all the States by the Federal Government, and which will be
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undeserving of their name if they fail to give instruction on a subject
so vitally connected with agriculture and the general interests of the
country as is forestry.

At such a school as this could be trained the men who could manage
extensive tracts of forest lands in the ownership either of private in-
dividuals or of the State. DBut all these measures, important and vala-
able as they are, would not Le sufficient by any means to insure satis-
factory results at the present juncture. In order to make them of any
permanent value they must be accompanied by a radical and far-reach-
ing policy of governmental encouragement and management.

The States and the nation should encourage the planting and cultiva-
tion of largeforests. Merc tree planting will never meet the require-
wments of the case. TLarge tracts of contiguous forest land must e
maintained, if we are to get the industrial and climatie advantages
which flow from a well-wooded country. The time has come when it
may be profitable for private citizens as a mere means of acquiring
wealth to plant and cultivate forests; profitable, I mean, if they have
the knowledge in regard to local conditions which it should be the
duty of the State to furnish through such forestry schools, To manage
such forests so as to make them profitable requires a high degree of ad-
ministrative talent and trained technical skill such as is rarely acquired
by any great number of men except in connection with a regularly
cquipped school. If thetrained men are at hand, and can be obtained,
aud the evidence is fortheoming that the cultivation of forests is likely
to prove profitable, we may expect to find many corporations or individ-
ual men going into the business from purely pecuniary cousiderations,
and thus we should enlist private interest in the cause of public welfare,
as we do in other branches of industry.

But though I believe, judging from the experience of foreign coun-
tries and from the probabilities of the case, that we should thus get
many men interested in extending and mainta ning our forests, I do not
think that this will be sufficient. 'We shall never have a thoroughly or
even an approximately adequate remedy for the evils which beset us in
this matter until the States and the nation undertake the planting
ard cultivation of forests on a large scale.

In the first place it is evident that in the case of the large percentage
of forests which, on account of meteorological considerations, must be
maintained under unfavorable conditions, such as those remote from
large streams and railroads, which would facilitate transportation, there
can be no sufticient inducement for private capital to seck such an in-
vestment. Ifthe enterprise will not pay good returns we can not expect
private parties to take it up, and much of the reforesting or new afforest.
ing which is most necessary for climatic reasons is of this character.
1t is, moreover, unsafe to have forests of this kind in private haunds,
since there is no foretelling at what moment private interest might lead
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to the cutting oft of the forest from localities where they could be replaced
only with difticulty, if at all.

Morcover forestry, at the best, is an industry of such peculiar char-
acter that it is very doubtful indeed whether, even under the most
favorable conditions, it can ever attract the investment of private capi-
tal to such an extent as to furnish forests of the necessary size and
quality. It requires, in the first place, a large capital, which of course
cuts oft most individuals from any hope of engaging in jt. It requires,
moreover, the use of capital for a long time with no return at all, and
as most people prefer to risk their money where there is hope of large
and quick profits rather than where there is certainty of no return for
years to come (no matter how sure it may be in the long run), this still
further limits the number of those who are willing to go into the busi-
ness. It requires, moreover, a regular supply of highly trained labor
for the efficient working of the forests, which it is difficult to get unless
there are such schools as before mentioned and a reasonably certain
career for those who prepare themselves for such work. "

Another peculiarity of the business, viz, the great value of the stock
on hand after the forest is fairly started, is a constant temptation to
spendthrift owners to clear the ground at once, in order to realize im-
mediately, and where land changes hands so rapidly as in this country
there is of course great probability that it will sooner or later fall into
the hands of such a man, who can do more damage in five years than
a successor can make good in fifty.

All these considerations justify, on theoretical grounds, the conclusion
to which our own experience points and which that of Earope absolutely
demonstrates, viz, that we can not rely on private enterprise to conserve
the interests of the public in this regard. On the other hand, there are
comparatively few objections to Government ownership and manage-
ment of forests on the ground of efficiency. The characteristics of the
business coincide very closely with those which modern economists have
enumerated as necessary to any business which Government should
undertake. European experience, moreover, has fully demonstrated
that Government management may be quite as efficient as the best pri-
rate management. Indeed the state forests have become the models
which private owners imitate, and they count themselves happy if they
can equal them.* European Governments, after having to a very large

* From recent reports in regard to the German forests it appears that in 1834 Baden,
with a forest area of only 234,000 acres, had a net income of $578,000. Wurtemburg,
with 476,000 acres, had a net income of $1,237,600. Saxony from her 403,000 acres of
timber lands derived a net revenue of §1,588,325, while Prussia, with a large part of
ler forest area unproductive and undeveloped, shows a gross income from the State
timber lands of more than §2 per acre. The net incomo from year to year of all the
German forests—cqual in area to the forests of New England, New York, and Penn-
sylvauia—is estimated at $57,000,000. 'This it must be understood is derived under the
most conservative management, which harvests only what yearly grows and spends
considerable sums for improvement of the crop and recuperation of waste areas.
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extent followed the advice of the orthodox English economists and got-
ten rid of the forest lands which from time immemorial have belonged
to the state, are now trying to get back large tracts of them into the
possession of the state. The attempt to control private owners in the
use of their forests has broken down in Europe nearly as completely as
it would do here. There is a reason in our society why the state should
undertake this branch of business which does not exist to the same
extent in Europe. We have no old families with vast landed es-
tates handed down unimpaired from father to son which offer a good
basis for ferest management. The only person, natural or artificial, in
our society fit to do this is the state. I would not’be understood as
arguing for state monopoly of forests. Ou the coutrary, I think the
state should encourage private individuals to engage in forest cul-
ture on a large scale, but I think that it will never succeed in getting
them to do so to such an extent as to do away with the necessity of
planting and maintaining forests on its own account, which it will need
to do, partly because many of the forests most required will offer slight
inducements or no inducements at all to private capitalists, and partly
for the sake of conducting model forests in connection with its schools
of forestry. The best if not the only way to secure the development of
private forests, even to the extent which is possible under the best
conditions, is to have the state take the initiative in planting and caring
for forests. The function of state forestry is not merely to secure the
existence of certain public forests, but also, and perhaps quite as much,
to encourage private forests by showing the proper methods of culti-
vation and utilization of forest products. Men do not like to put
their money into an entirely new branch of business. They like to know
that somebody has entered the field, if only as a pioneer, and has
achieved satisfactory results.

It may be said that we have already experience enough to show
that forestry may become a profitable branch of business of private
parties. The trouble is that our experience on that subject is exceed-
ingly small, that it moves very few to enter the business, and our for-
ests disappear much more rapidly than such favorable experience ac-
cumulates.

It is superfluous to say that the State and the United States Govern-
ments should establish and enforce laws which would put an end to the
criminal destruetion of our forests by fire and browsing animals.

The whole subject, then, may be summed up as follows:

We are wasling our forests—by the ax, by fire, by pasturage, by
neglect. They are rapidly falling below the amount required by indus-
trial needs, by our water supply, by our rivers, by our climate, by our
navigation and agriculture. It is high time to call a halt. The devas-
tation of the ax will probably goon in the forests owned by private par-
ties. Other forms of devastation can and should be stopped by rigor-
ous measures on the part of the Government.
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Our only hope is to save what forests we have still in the publie pos-
session, so far as they are necessary to the prosperity of the country,
by not allowing them to be cut except under such conditions as will
keep the forests in good condition; to encourage tree-planting and
forest-planting on the part of individuals, corporations, and communi-
ties; and above all, as forming the condition on whith the rest will be
of any awvail, to insist that the States shall undertake the systematic
cultivation of forests in these places where it may be necessary to pre-
serve our streams and climate.

Some one may ask where the Government is to get the authority for
this purpose. 1In the case of the Federal Government, the answer is
easy. It still owns millions of acres of forest lands, which should in-
stantly be withdrawn from cntry and subjected to a searching examina-
tion, by experts, as to its character, reserving permanently to the Gov-
ernment those portions which are of fundamental importance to the
climate, soil, and streams. In the case of the States much of the very
land needed falls into their possession for non-payment of taxes, Let
the States keep it.  Much of the land needed can be obtained at pri-
vate sale for a mere song. Let the States buy it. More, if necessary,
can be obtained Dby the excrcise of the right of eminent doinain—Ilet
the States take it. Shall we allow a railway to take land, no matter
how insignificant the line it proposes to construct or how few people it
will benefit, and refuse to the States the right to take land for such a
purpose as this, on which hangs the welfare of our whole people ?

In all this we ask nothing more than that the State shall do for for-
estry what it has already done for mining, agriculture, trade, and
transportation, and we ask it not so much in the interest of forestry
itself as a separate branch of industry as in the interest of other indus-
tries whose prosperity depends on the continued existence of forests.

It will be noticed that in the preceding discussion we have not at-
tempted to distinguish particularly between what the National Govern-
ment and the various State governments should do, but have indicated
rather what they should all do, taken as a whole. The particular part
which each should do follows almost as a matter of course from a study
of therelations of the different parts of our governmental system. Some
of the things we have mentioned, most of them, perhaps, should be done
by the States individually., But the Federal Government should cer-
tainly go on with the work it has begun in connection with the Depart-
ment of Agriculture at Washington.

It should continue the work of acquiring and disseminating informa-
tion, and for this purpose should establish experimental forests in dif-
ferent parts of the country, which should be well equipped and placed
nnder the most skillful direction. It should certainly place a check on
the exploitation of forests on Government lands, and withdraw what
remains of our national timber lands from the cluteh of the devastators
and insist on some regard being paid to general interests by those who
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wish to utilize them. If there be no way to get the States to look after
the matter themselves the Federal Government should take some steps
toward reforesting the headwaters of our great navigable streams where
they have been cleared off, and nothing is being done to protect them,
Surely it is as legitimate to expend Federal money to keep the soil from
flowing down our mountain sides and filling up our rivers as it is to ex-
pend mouey in clearing out their channels when once filled. It is surely
permissible to expend Federal money to protect the stream itself if it
be proper to stock and restock it with fish.

Our State governments should do the rest, and should begin soon.
The expense of such a system, properly organized and carried out, will
be defrayed ten thousand times by the great increase in national wealth
and national health which will ensue, while the loss incident to a per-
sistence in our present policy will be simply incalculable.
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LETTER OF TRANSMITTAL.

COLORADO SPRINGS, COLO., May 14, 1887.

Sir: Under dates of April 1 and September 27, 1886, respectively,
commissions were issued to me from your Department, anthorizing an
investigation of the forest conditions and resources of the State of Colo-
rado and the Territories of New Mexico, Wyoming, Montana, and Idaho,
and an examination of the relations existing between the forests, water-
courses, and irrigating systems of the region, with special consideration
of the Government timber lands.

I have the honor to submit the accompanying report.

Upon receiving authority to conduct the investigation, correspond-
ence was instituted with civil engineers and other well-informed per-
sons in the several counties of the region, and printed circulars were
sent out embracing the following questions:

CIRCULAR A.

(1) What is the cxtent of forest land in your county, giving approximate number
of square miles; and in what part of the county isit mainly situated?
(2) What proportion of it is fully stocked; good for timber? What part of it
brush, of promising growth ? What part of it made waste by burning over?
(3) What is tho proportion of forest to other Jands ?
(4) What is the character of the forest growth now remaining, in the size and
kinds of trees?
(5) What species of trees predominate?
(6) Name, in the order of their importance, the principal uses to which each kind
of timber is applied.
(7) What spccial dangers threaten the forests in your county, as lumbering, con-
sumption by railroads, fires, cte.
(8) What are the chances for renewal after the forests have been destroyed ?
(9) Of what species of trees is the second-growth usually ? )
(10) What kinds, if any, follow after the timber has been destroyed by fire ?
(11) Is any planting done? And to what extent, and with or without irrigation?
(12) HMave you noticed any chazges in the volume of water in the streams, as the
trees in their vicinity have been cut off orburned? Isthero loss water in the streams
than formerly? IHave floods and droughts become more frequent ¢ Is the flow of
water in thoe streams more intermittent ?
(13) Are any observations ou rain-fall kept in your locality ¢ If so, by whom (giv-
ing name and post-office address) ?
(14) Havo any avalauches occurred in your section?  If so, pleaso give the particu-
lars; when, where, and what, if any, loss of life and property ?
(15) What measures would you suggest for more adequate protection of forest
growth?
45
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(16) Give any otlier information, upon the same general subject, which may oceur

to you. 8o far as possible, give definite and particular answers to 1he foregoing ques-
tions, and known facts rather than general statements.  If there is insufficient space
on this shieet for your answers, supplementary sheets may be used, care being taken
to refer to the numbers on this sheet, so as to prevent nueertainty or confusion,

CircuLAR B.

(1) Please give a brief and gencral topographical deseription of your connty.

(2) What is the approximate total number of acres of land in your county, snitable
for agricultural purposcs, requiring irrigation ?

(3) Is there a sufficient water supply to irrigate that amount? 1If not, what pro-
portionato amount short ?

(4) What is the approximate number of acres alrcady under ditch ?

(5) What is the approximate number of acres alrcady irrigated ?

(6) In your county, what is the approximate total length of: (a) Irrigating
citches? Main; secondary; small. (b)) Mining and milling ditebes? () City
water-works (and capacity in gallons) ? together with total capacity of each, in stat-
utory inches or cubie feet, per second.

(7) Has the volume of water in the streams ol your county increased or diminished,
to your knowledge ? Is the flow of water in such streams any more or less intermit-
tent than was formerly the case?  If you have noticed any such changes, please state
the causes, so far as known to you.

(8) What effect, if any, in your opinion, do the forests have on the water supply ¢

(9) What, in a general way, is the extent, character, and location of timber in your
county ?

(10) Pleasc note on sketch (to the best of your knowledge) the situation of the tim-
ber, irrigating and other canals, and city water-works in your county; giving the
timber in black and canals and water-works in red.

(11) What are the principal causes of the destruction of forests in your county, and
what measures would you suggest for their more adequate protection ?

(12) Please give any other suggestions upon the same general subject which may
occur to you. If there is insufficient space on this sheet for your answers, supple-
mentary sheets may be used, care being taken to refer to the numbers on this shect,
s0 as to prevent uncertainty or confusion.

It also became necessary to conduct an extensive written correspond-
ence, which extended through a period of about one year. Considera-
ble interest was manifested in the general subject, and much valuable
information was obtained coucerning local forest conditions. The facts
collected with respeet to the numerous irrigation systems of the region
were not so full and explicit as was desirable, but served a useful pur-
pose in the preparation of my report.

Between the months of April and December, 1886, I visited many of
the prineipal points in Colorado and the several Territories included in
this examination. By personal investigation and inquiry in the various
localities, I was enabled to obtain much useful information relating to
the subject, and to verify statemcuts derived from other sources.

For most timely and valuable assistance rendered me in this cone
nection grateful acknowledgment is due to ex-Governor Benjamin H.
Baton, George G. Merrick, esq., Ion. William N, Byers, Capt. Bdward
L. Berthoud, C. Ii., Prof. A. E. Beardsley and Blair Burwell, C. 1., of
Colorado; Samuel Lllison, esq., General I1. M. Atkinson, IT. Itartman, C.
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E., and Prof. Ad. F. Bandelier, of New Mexico; Governor I3, A. Stevun-‘
son and Hon. Milton Kelly, of Idaho; W. L. DeLacy, C. 13., Hon. Gran- ‘
ville Stunart and Prof. O. C. Mortson, of Montana; I'ranklin O. Sawin, |
C. E,, Hon. M. N, Grant and Irank DBond, esq., of Wyoming. Many
others, who most generously and efficiently aided mein this behalf, can
not here be mentioned by name.
In conclusion, permit me to say that this work has been one in which
I have taken great pleasure, and though not unmindful of its imperfec-
tions and deficiencies, I trust it will in fair measure meet your expecta-
tions and be of service to the general public.
I remain, very respectfully, your obedient servant,
IEDpGAR T. IENSIGN,
Special Agent of Department of Agriculture.
Hon. NorRMAN J. COLMAN,
Commissioner of Agriculture, Washington, D, C.






FOREST CONDITIONS OF THE ROCKY MOUNTAINS.

IL—GENERAL VIEW.

The forests of the Rocky Mountain region sustain an important rela-
tion to the western half of the United States, if indeed their influence
is not more widely extended. In the past their valuce has been wholly
measured by their yield of timber and other usetul products, but a more
enlightened estimate isnow gaining ground. Itis gratifying to note that
a more just comprehension of their value and importance prevails, and
that the indifference with which their partial destruction has been
viewed is yielding to a desire for their preservation.

These forests are mainly situated upon the lands of the General Gov-
ernment, and are not subject to State or Territorial control. The
measures in force for their maintenance and protection are extremely
ineffectual.

GEOGRAPITY OF THE REGION.

In order to understand the existing forest conditions of this region
it will be necessary first to consider its leading physical features.

The term ¢ Rocky Mountains ” (originally « Stony Mountains”), in its
widest sense, includes all the mountains of North America between
the Great Plains and the Pacific Ocean, extending to the Arctic Ocean
on the north and to Mexico on the south. It is the opinion of many
that the same system includes the mountains of Mexico and Central
America. Exclusive of Mexico, the chain traverses the entire region
embraced between the thirty-second and seventieth parallels of north
latitude. Its greatest expanse is between the thirty-eighth and forty-
second degrees of north latitude, where the system has a breadth of
about 1,000 miles. Its highest peak is Mount Saint Elias, in Alaska,
which vises to an altitude of 19,500 feet above the sea.

THE MOUNTAIN SYSTEM.

For the purpose of the present investigation, the termz “Rocky
Mountains ” will usually be confined to those portions of the system
which are comprised within the State of Colorado and the Territories
of Idaho, Montana, Wyoming, Utah, and New Mexico.

The mountain system under consideration is situated midway be.
tween the Mississippi River and the Pacific Ocean, and running nearly
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parallel with these has a general course from northwest to southeast.
It extends through seventeen degrees of latitude, reaching from the
British Possessions to the Mexican boundary. Springing from elevated
plains and plateaus, which range in altitude from 3,000 to 7,000 feet,
the mountains of this system attain their greatest elevation in Colo-
‘ado, reaching there an extreme height of 14,460 feet above the sea.

The several parts of the system may be described briefly as follows:

Commencing at the boundary line Letween British America and
Montana, in the western part of the last-named Territory, the Main
Range there takes a southeasterly course for a distance of about 200
miles ; then it turns sharply to the west and at the boundary of Idaho
is joined Ly the Bitter Root ehain of mountains, which run in a south-
easterly direction and form the middle portion of the dividing line
between Montana and Idaho. The Coenr @’Alene Méuntains, in north-
ern Idaho, coustitute the northwest extension of the Bitter Root Moun-
tains.

The Main Range, from the point where it is Jjoined by the last-named
mountains, continues in a southeasterly course on the line between the
two Territories and enters northwestern Wyoming near the southwest-
ern corner of the Yellowstone National ark. Countinuing in the same
direction, the Wind River Mountains form an important link in the
great chain, At their southeastern extremity they meet the Sweet-
water Mountains, a comparatively short ran ge, trending castward., The
crest, or dividing line, there turns to the southeast and PASSES Over an
open country or high tableland for a distance of 75 to 100 miles; it
then strikes the Sierra Madre Mountains, the northern extension of the
Park Range of Colorado, which form portion of the Main Range, In
North and Central Wyoming, the Big Horn, the Laramic and Medieine
Bow Mountains are the most notable adjacent ranges.

The Colorado system commences on the north with the Park Range,
which forms the western boundary of North Park. At the southwestern
angle of the park the main divide turns directly eastward, separating
Northand Middle Parks, and is Jjoined by the Medicine Bow Raunge at the
northeast corner of the last-named park. The Main Range then bears
to the southeast for a short distance, then turns southwestward and
continues in that direction until it crosses the Park Range a few miles
north of Leadville, The northern extremity of the Saguache Range is
bere reached. This range takes a course a little castof south, and tes-
minates about 40 miles southeast of the town of Gunnison, in south-
western Colorado. A range called in part the ¢ Cochetopa Hills,” and
running in a southwesterly direction, connects the Saguache with the
San Juan Mountains, The latter, Learing southeastward, terminate
near the southern line of the State.

The principal sccondary range in Colorado is the Park Range, which
constitutes the western boundaries of North, Middle, and South Parks,
and is crossed, as before stated, by the Continental Divide. Other im-
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portant ranges in Colorado, upon the ecastern water-shed, are the Med-
icine Bow Range at the north, the Pike’s Peak Range in the central
section, and the Sangre de Christo, the Culebra, and Ratou Mountains
at the south. Upon the western slope the Elk and San Miguel, or La
Plata Mountains, are the most prominent.

Thus far and until near the southern limit of Colorado, the Continen.
tal Divide has consisted almost wholly of high and rugged mountains.
It here loses that character, and entering New Mexico bears south-
westward through an open and broken country interspersed with de-
tached mountain ranges.

Returning to the northern boundary of New Mexico, to a point some
distance east of the central portion, it is found that the Culebra Range
is prolonged southward for about 100 miles, or until it reaches the
neighborhood of Santa Fé. There the bold continuous mountains give
way to lesser ranges scattered at intervals throughout the Territory,
but usually conforming to the normal trend of the general system, In-
cluding the mountains of Utah in the general system, the Uintah and
Wahsatch Mountains are to be mentioned as important branches. The
former are espeeially noticeable on account of their exceptional east-
ward and westward trend.

CONFIGURATION.

The Rocky Mountain region is of such great extent and its topog-
raphy so extremely varied, that an adequate description of it would
far exceed the limits of this report. Its leading characteristics only
can be cousidered. The subject may be conveniently treated under the
headings—DMountains, Plains, Plateaus, Water-courses.

Mountains.—The mountains of this region are generally massive and
rugged. In their midst are vast solitudes, snow-clad peaks, precipices,
rapid streams, and deep cafions.* At some points, however, the mount-
aius rise so gradually from the plains at their base that the traveler
easily ascends and passes over them, hardly realizing that he is crossing
divides which separate great water systems. In still other localities,
lovely mountain parks, wooded heights, and sheltered valleys beautify
and soften the harsher features of the landscape. While the Main
Range pursues, generally, a course from northwest to southeast, the

system as & whole is much involved. The comparatively low mountains -

and minor ranges of western Montana, and the more rugged mountains
separating Idaho from Montana and Wyoming, culminate in the mag-
nificent peaks and ranges of the Yelowstone Park region. Here lofty
mountains, cailons, water-falls, geysers, boiling springs, fantastic rocks,
and other of nature’s strange works combine to make this region the
“wonderland” of America. In the near distance, at the southwest,

* Cafion or canyon (Spanish—a tube or hollow) ; a deep gorge, ravine, or guleh
between high and steep banks worn by water-coarses; a term in common use in the
United States in the States and Territories bordering upon Mexico. (Fremont.)
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the “Three Tetons,” prominent snow-clad peaks, rise above the surround-
ing country.

In Wyoming the principal range follows a tortuous line from the
northwest to the southeast.  There is a break in its southern extremity,
and other ranges tlank it at various angles upon fhe right and left,
separated from each other and from the Main Range by high plateaus,
sandy plains, grazing lands, and fertile valleys.

In Colorado the system is complex in the extreme. The course of the
Main Range is very irregular; other high ridges abut upon or cross it,
and detached groups appear upon either hand. Natural parks of great
magnitude, surrounded by high mountains and each containing the
head waters of an important river, here constitute a marked and agree-
able feature. The mountains, as well as the general level, are higher
here than elsewhere, and the ranges more massive. Trom almost any
of the snowy summits scores of others may be seen.

The Cualebra Range of northern New Mexico is a continuation of the
general system, and is similar in character to the Colorado Mountains.
Many of the mountains in Montana have smooth slopes and rounded
outlives. In other parts of the range they are generally rugged,
many having serrated crests and angular peaks. The sides are often
roeky and precipitous, and the summits, of naked rock, extend far above
the limits of vegetable life,

The ¢ ground plan” of this mountain system is so irregular and of
such great extent that, in the absence of surveys, it is impossible to
determine its area with any degree of certainty. A conservative and
approximate estimate would give it a length of 1,500 miles and an aver-
age breadth of 200, or a total area of 300,000 square miles.

Although the general course of the system is in one direction, the
ranges, spurs, and groups lie at many and varying angles, and present
the utmost diversity of form and exposure.

At the base of the mountains, on the east, are foot-hills and high
mesas,* and these merge into wide, rolling plains. On the west the
mountaing are bounded by foot-hills, mesas, elevated plateaus, and
wastes of sand and lava. I many places appear water-courses, canyons,
and valleys.

Plains.—Second only in importance to the mountains are the Great
Plains, which bound the mountains on the east for almost their entire
length and extend hundreds of miles to meet the prairies of the Central
Basin.

The western border of this region, adjacent to the range, varies in
altitude from 3,000 to 6,000 feet above the sea, the greatest elevations
being in Wyoming, Colorado, and northern New Mexico; thence slop-
ing to the north, east, and south, coincidently with the direction of the
prineipal water-courses.

* Mesa (Spi.),ithe common name for the table lands (which are usuall} quite arid)
in central and western North America. ’
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The surface of the Great Plains is usuaily gently rolling, but in some
localities buttes,* headlands, and detached masses of rock vary its
" otherwise monotonous aspect. The soil is generally a light mold, from
10 to 15 inches in depth, resting on a bed of sand, gravel, and bowlders.
In some places there is considerable clay mixed with the surface soil.

In their natural condition the plains, mesas, and foot-hills are gen-
erally covered with a short but succulent grass. Some portions pro-
duce sage brush, among which nutritious grasses are interspersed.
In other parts sage brush is the ouly growth. A comparatively small
proportion is wholly barren.

Plateaus.—The great plateaus upon the western flank of the mountain
system have a mean elevation of about 7,000 feet above the level of the
sea. They extend from southern Wyoming through western Colorado
and eastern Utah into Arizona and New Mexico, and are there lost in
low desert plains.

By faults in the geologic stracture, and by lines of cliffs and deep.
canyons, the various plateans arc separated one from another. Their
general level is broken by mountains—single and in groups—buattes
and towering esearpments of rock. Some thirty mountain peaks, rang-
ing in altitude from 10,000 to 12,000 fect above the sea, have here been
noted. The few streams of the region find their way through canyons,
the walls of which are of immense height. Aridity is the prevailing
condition, and vegetation is dwarfed and scanty. .

Water-courses.—That the main crest of the Rocky Mountains consti-
tutes the «* Continental Divide” or line separating the eastern and west-
ern water systems is known to all; that there is also a great Transverse
Divide, forming northern and southern water systems, is not so gener-
ally understood. Commencing in the northwestern part of Nebraska,
the divide last named runs westward through central Wyoming to the
southern border of Yellowstone Park; thence southwestward to the
northwestern corner of Nevada.

Hence there are four great basins; one sloping to the northeast,
drained by the waters of the Upper Missouri; one at the northwest,
drained by the Columbia River; onc at the southwest, which is double
and discharges its waters into the Great Salt Lake Basin and the Colo-
rado River; and one at tho southeast, which is drained by the Arkan-
sas and Rio Grande Rivers and their affluents. These several systems
radiate from a common center, and have their sources in the high and
snowy mountains of Wyoming and Colorado. The fact, however, should
not be overlooked, that other and surrounding parts of the Rocky
Mountain region largely contribute to the volume of water in the prin-
cipal streams.

In considering further the several systems here outlined, it appears
that at the northeast the South Platte rises in Soutlh Park and the

" Batte (Fr., pronounced bute), an isolated peak or elevation of land in thio central
and western parts of North America (too high to be ealled a hill or ridge, and not
high enough to bo called a mountain).—(Webster.)
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North Platte in North Park, Colorado, the two rivers flowing eastward
and uniting in Nebraska.

At the northwest the Big Horn, Yellowstone, and Upper Missouri
Rivers rise within or near the Yellowstone Park, and find outlet
through the channel of the Missouri. Crossing the Continental Divide
westward, it is found that Clark’s Fork of the Columbia, the Salmon
River, and Lewis or Snake River, also rise in the same region, but, as
tribataries of the Columbia, send their waters to the Pacific Ocean.

In the southwest the principal streams flowing into the lakes of the
Great Salt Lake Basin are the Bear, Weber, and Sevier. The Green
River, which has its source in the Wind River Mountains, Wyoming;
the Grand River, which drains Middle Park, Colorado, and the San
Juan River, which rises in the southern part of the same State, unite
in southern Utah and form the Colorado River of the West.

The Rio Grande and Arkansas Rivers drain the southeastern portion
of the Rocky Mountain region. They have a common origin in the
mountains of Colorado, but the first sceks an outlet directly in the Gulf
of Mexico, while the latter, at a point some 800 miles northeastward,
unites with the Mississippi river.

The Rio Grande, Arkansas, North and South Platte, and their main
afiluents, debouch upon high planes which slope rapidly to the south and
east; and while the most of these streams pass through deep canyons
in emerging from the mountains, they flow with a rapid current (de-
scending from 5 to 8 feet to the mile) in shallow channels. Therefore
it is not difficult to utilize their waters for irrigation and other pur-

poses.

In Montana the plains have much less elevation than.in the region
southward, and the principal streams, the Upper Missouri and the Yel-
lowstoune, following a long and devions eourse to the junction of the
two, have a gradual descent and slnggish flow ; henee it is not easy to
bring their waters to the level of the adjacent country. What can be
done there by a system of reservoirs which will save the {lood waters of
spring and early summer, is a question for the future.

In Idaho, upon the western slope of the range, the principal streams
flow rapidly, through arable valleys, and the waters can be casily util-
1zed.

Southward, in western Colorado, the streams, in descending from the
mountains, have a swift current and pass through valleys of much nat-
ural fertility., As they approach the platean region, farther south and
west, some of them enter profound eanyons, and thus are lost for irri-
gating purposes.

ALTITUDES.

The altitudes of the Rocky Mountain region, inclusive of the valleys,
plains, and plateaus, vary from 630 feet above sealevel at Tewiston,
1dahe, to an extreme height of 14,460 feet in the mountains of Colorado.
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The average or mean elevation of the several political divisions is given
by good authoritics as follows: Montana, 3,000 feet; Idaho, 4,700 feet;
Wyoming, 6,000 feet ; Colorado, 7,000 feet ; New Mexico, 5,600 feet.

The approximate mean elevation of the Idaho and Montana ranges
is 8,000 feet; of the Wyoming ranges, 9,000 feet. The mean height of
the Colorado and New Mexico system, south to the latitude of Santa
Fé, is about 10,500 feet.

In Montana two mountains reach an elevation of 8,355 and 10,629 feet
respectively. Eleven peaks in Idaho range in height from 9,100 to
13,691 feet. In Wyoming fifteen of the principal peaks range in alti-
tude from 9,273 to 13,790 feet. The best known and named peaks of
the Colorado system, sixty-seven in namber, vary in height from 10,906
to 14,464 feet. Seventy-two other peaks in the same State, between
13,500 and 14,300 feet in height, are unnamed. Two prominent mount-
ains in New Mexico have an elevation, one of 11,200 feet and the other
of 12,202 fect; while Utah boasts of seventy-five peaks above 10,000
and fourteen above 12,000 feet, the highest being Mount Emmons, with
13,694 feet.

Llevation of timber-line on some of the mountains in the Rocky Mountain region.*

{Taken from Dictionary of Altitudes, U. 8. Geological Survey.]

: l Timber- l . Timber-
Mountain. " line. ! Mountain. line,
i
i
COLORAIO, ! Feet. COLORADO—c¢ontinued. Feet.
Arapahoe Peak ........ ... ... I 11,100 |} Long's Peak ..ooviniiiiiaiaaaeanennn. 11,100
Mount Audubon................oo... ~.] 11,325 ;i Massive Moantain. .. . 11, 607
Bald Mountain...........eoioiiill 11,100 | Park View Peak....... . 11, 100
Baffulo Peak....... ... ... .. .. 12,041 |} Pike's Peak. ..o . 11,720
Mount Byers ............. e 11,490 {| Mount Powell . ._.... 11, 600
Crestone 12,107 || Mount Princoton . . 11, 500
Cunningham Pass ............... . _._. 11, 500 (I Red Mountain ..... 11, 746
Mount Elbert.................... ... ... 11,871 || Mount Rito Alto... 11, 817
Mount Engelmann .......cocueoiiiooo.. 11,578 || Sierra Blanea ...__. 10,410
Mount Fvans 11,723 {| Mount Silverheels_ ... . 11, 549
‘]![mmt. ]Ev:ms. .- 11,300 {| White Rock Mountain . ....._........_. 11,919
Gray's Peak ... 11,100

Gri;,zly Teak 11,758 . MONTANA.
Mount Guyot 11, 811
Hamilton Pass.....o................. .. 10,840 || Mount Blackmore. ..o .cemeeemmiaan-. 9, 550
ITV[mmt {)I:u-vardA 12,117 || Mount Delano ?, 784
James’ Peak ... ... Blectrie Pea 5
L Pl Monniain 71/ g || PO Pk v
Lillie’s Mountain ................ ... ... 11, 100 UTATI
Mount Lincoln ... .o oo, 12,051 || Gilbert’'s Peak . ccvceeaiiaaciainnannn. 11,100

I

*Capt. E. L. Berthond, a civil engincer, of Golden, Colo., and a good authority, referring to a mount-
ain rango about 8 miles southwest of Georgetown, Colo., says: ** Aeross the narrow valley north of
MeClellan Mountain, and npon another high peak, the limit of tree growth oxceeds 12,400 feet clova.
tion on the south slope of that peak. Hore can be seon Pinus aristata, some of tho trees 2 foet in
diameter and 30 feot Ligh, that retain their hold and slowly increase in sizo, thus maintaining them-
selves in tespectablo numbers in spite of furious gales of snow and wind, and an extreme arctie cold.”

SURROUNDINGS.

The ¢ Great Plains” lie contiguous to and eastward of the Rocky
Mountains, but how far to the east they extend—at what point the
“plains” (so long a synonym for sterility) end, and the prairie, or fruit-
fal eountry, begins, is not ecasily determined. It is safe to say, how-
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ever, that the western portions of Dakota, Nebraska, Kansas, the In-
dian Territory, and Texas, partake of the semi-arid condition of the
region of the plains and indeed constitute a part of it, and have iden-
tical interests. Their grazing and farming industries are conducted
upon principles similar to those which govern the like operations of
their neighbors westward, and dependence upon the streams flowing
from the mountains is as marked in one instance as in the other.

Oregon and Washington lie at the northwest. They, also, in their
castern portions, require water for irrigation. Their great river, the
Columbia, is kept at a navigable stage by the large tributary streams
which flow from the mountains.

At the west and southwest, the contignous Territories of Utah and
Arizona fall within the Arid Belt. The needs of their inereasing pop-
ulation and rapidly developing industries require that the timber and
water supplies of the mountains shall be maintained in perpetuity.

CLIMATE.

The atmospheric conditions of the Rocky Mountain region, as affect-
ing the life and health of those who are living under their influence,
have been a subject of quite gencral interest, and thus the leading char-
acteristics of the region in this respect are known to many.

A concise statement of the climatic conditions of the region is given
in the official report for 1885 of Hon. Irancis I, Warren, governor of
Wyoming, to the Secretary of the Interior. I take the liberty of quot-
ing as foliows:

Were it not for the heat of the tropical regions, which is distributed over the con-
tinent by atmospheric currents as well as by the thermal ocean and Gulf currents, the
high elevations of the Rocky Mountain regions would be too rigorously cold for hab-
itafion. But through these tempering influences they are not only habitable, but
delightful and healthful portions of the continent, far more so than the Atlantic coast,
or the great river valleys which approximate the sea-level on either side of the great
continental divide. The humid tropical winds and the cquatorial warm Japanese
currents of the North Pacific Ocean—which are similar to the Gnlf Stream of the
Southern Atlantic—reaching the western and southern shores of the continent, pro-
duce the mild and even temperature of these coasts and, with climatic modifieations,
extend to the elevated Rocky Mountain regions of the interior.

These modifications are mainly produced by the high snow-capped and almost un-
broken mountain ranges of the western coast—tlie Cascade and the Sierra Nevada, the
latter of which is covered with dense forests to an elevation of some 8,000 feet, while
still above this lies perpetual snow. These, to some degree, arc barriers against the
extension of the warm atmospheric currents of the ocean over the interior Rocky
Mountain elevations. Hence, as these mild winds, heated by the tropical ocean cur-
rents, sweep over the snow-capped mountain ranges, and around their extremitics,
and thus pass over vast arid regions in their course to the great Rocky Mountain ele-
vations, they become somewhat tempered, and give to them their salubrions climate.
The moisture that comes upon the mountain ranges, in the way of rain, daring tho
rainy seasons of the Pacific coast, ig slight from Jauuary to May.

It may be said farther, that the superior elevation of this great cen-
tral platean, its remoteness from the sea or other large bodies of water,
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the comparative absence of fogs and rain, and the prevalence of sun.
shine, have conduced to render the atmosphere of this region dry, rare-
fied, and wonderfully clear. Through its medium distant objects are
seen with surprising distinctness. 1Its curative properties have made
it a famous resort for health-scekers and tourists.

Again, it should be noted that the climatic conditions of different
parts of the mountain region, though having common characteristics,
vary in degree one from aunother. The great extent of the region, its
varying altitudes, its irregular outlines and configuration, combine to
produce in the various sections diverse atmospherie conditions. Ience
the flora of the country is varied, and in connection with differing soils
the productive capacities of its several parts vary in kind and degree.

A friend notes the difference between the climatic and forest eonditions
of the eastern and those of the western slopes of the Rocky Mountains,
as follows:

One of the principal effects of the main mountain range is to canse a much greater
precipitation of moisture, in the form of snow or rain,upon the western than npon
the eastern slope. Within such arcas of greater precipitation the forest growth is
denser and the trees larger and better developed than apon the castern side. The
streams are larger, the water-flow more evenly distributed throughout the year, vege- ‘
tation more luxurions, and the natural pasture of native grasses is maintained until
late in the yoar or until snow falls. Upon the eastern side there is greater necessity
for a rigorous enforcement of the laws to save the few remaining forests.

The following communication, lately received from Mr. George Corn-
wall, of Gunuison, Colo., is of interest, as showing the comparatively
hamid conditions which prevail in some localities upon the western
slope of the mountains :

Isend you a tabulated statement of the nnmber of days on which we had rain or
snow for the years 1882, 1883, 1334, 1335, and 1836 to June 1. This statement is taken
from the diary kopt on my ranch, in the valley of Ohio Creek. 7 miles north of Gnn-
nison, elevation 8,000 feet above sea level. The rains and snows come mostly in
showers—very fow all-day or all-night storms. We are not in a stormy belt. Please
femember that any report from any portion of Colorado, except the plains, is a local
report, and another report of no more than 5 or 10 miles away might be very different.

Castleton’s or Baldwin’s, 10 miles higher up our valley, would show, I think, double
the amount of fain or snow we have here, and still higher in the mountains the
amount of rain and stow would again be doubled.

The climate of this western slope is moist. The prevailing winds are from the
west, starting perhaps from the Pacific Occan, and, passing over a vast extent of
country, when they reach the western slope of the Rocky Mountains they precipitate
their moisture. Evaporation at our elevation is of course rapid, but on our bottom-
lands we grow all vegetables and grains without irrigation. TFor grasses we irrigate
thoroughly. Mesa land we have to irrigate.

The preservation of timber as affecting the rain-fall is not an important question
with us. We have almpst too much moisture.
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Table showing the number of rain and snow alls at o point near Gunnison, Colo., from
. o g . ) b
August, 1882, 10 May, 1836, inclusive.

|
1882, 1833, J 1884, 1885, 1886.

| ' '
Rain. Snow.| Rain. Snow. Rain.’Snow. Rain.'Snow.| Rain.'Snew,

danmary ........ ... ..
Febroary
March ..
April .
May ..
Juno.. . 1.
July .. S B .
August ... .
September ..
October. ... e .
November B PP :
Decembor. ... .. ...

The following table, kindly prepared by Sergeant Hall, the officer in
charge of the U. S. Signal Service station at the summit of Pike’s Peak,
shows the total precipitation and relative huamidity at that peint from
the year 1875 to 1885, inclusive :

T

Total | Relative i Total | Relative
Date. precipita-) humid- | Date. preeipita-] humid-
tion. ity. tion. ity.
fnehes. | Tnches.
1875 - 24.74 78.4 ‘ 1881 44.49 66.7
P 23,87 67.1 || 1882 . 28. 99 8.4
25. 58 i i| 1883 .. 18.17 80.1
42, 99 1884 .. 9.28 77.4
. - 39. 82 1885 30. 48 82.3
1880 .. 40. 65 |

Yearly and seasonal averages at Denver, Colo.

{Compiled from thirteen years' observations.]
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Yearly and seasonal averages at Santa I'é, N. Mex.

[Compiled from thirteen years’ observation of the U. S.

Signal Service.]
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SPring Average.oeeeoaueecmameacnencnn. . ¢ 1.93 | 36.5| 43.6 | 1L9 | 3.9 | SW, 85
Summer average ... 36, 7.06 1 283 50.3|13.4. 45| B, 6.8
Auntumn average. ... 3 3181 49.1| 3.5 84! 2.9|Var, 6.3
Wintor AVerago .. coveeeasaacaaearaioa, 30. 1.90| 41.8) 344|140 3.5 . 6.8
Y 0arly AVerago. ..ove cevnrernenanns ‘ 42,0 ‘ 44.7 | 14.57 | 155.7 | 161.8 | 47.7 [ 3.7 7.1

The following meteorological data are from
the U. 8. Signal Service station, Santa Fé, N. Mex.
do not include the month of December for that year.

1883 and 1884 the station was closed :

observations taken at
The data for 1881
During the years

Year Mean Ba- | Mean tem- | Mean hu-
o rometer. | perature. midity.
23,292 ! 47.9 41.8
23.272 48.6 3.0
23,211 48.0 48.0
23.200 48.0 42.0
23. 256 47.6 52.9
23. 266 47.6 43.3
23. 251 47.5 42.1
23. 299 50.2 39.8
23. 269 45.4 44.6
23. 268 49.7 51.0
23,234 48.3 44.8
23.297 47.7 53.4

Direction | s
of wind. Rain-fall.
N. 9.89
N. 9.73
. 19. 83
SW. 18.79
1. 15. 07
K. 13.156
N. 19. 55
E. 11.44
SwW, 9.89
SW. 21.75
B, 10.37
N. 14. 89

FFor the subjoined tables I am indebted to the conrtesy of General A.
W. Greely, Chief Signal Officer, U. S. Army.

Annual and mean annual femperature (in_degrecs Fahvenheit) at stations of the Signal

————— - e

Stations. 1873. |1874.

Northern Platean:
Boisé City, Idaho......
Lewiston, Idaho.......
Northern Slope:
Assinniboine, I't., Mont
Benton, Fort, Mont....
Custer, Fort, Mont ....|.
Helena, Mont
Maginnis, Fort, Mont
Shaw, Fort, Mont ..
Deadwood, Dak.. A
Cheyenne, Wyo.... ...
Middle Slope: :
Denver, Colo ... ... .
Pike's Poak, Colo.......
West Las Animas,Colo ;.
Sonthern Platean : i
Santa F6, N. Mex...... 48. 6

48,0

Service, U. 8. drmy.

1875.

48.0

1876.

Record mcomplogo )

1877. (1878,

1879,

=4 <
i . =
\ 5% 2
1880.:1881. |1882, [1883. [1884. (o & &
- I=1
a
| 5H &
i sl A
48.9! 50,01 48.6/ () | 50.0/ 6 50.2
49.5! 51 1) 51.6] 50.3) 49.4| 5| 50.4
!
..... L...l42.7 39,2l 39.1) 3l 403
. 8| 43. 8l 42.6
a, 4] 43.6
4f 42.6
! 9 38.8
149, 5 4f 41.2
.8 | 429 4] 41,2
42.9 45.8 43.9| 42.4] 42.6] 12 44.1
47.4] 50.5! 50.3| 48.8! 49.5 12 49.3
17.9] 20.7! 18.8] 18.7] 18.3| 11] 19.1
............... 49.61 48.7| 2| 40.2
45.4/ () 483 () | () 9l 47.9

|

“No rcecord.
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Annual and mean annual precipitation at stations of the Signal Service, U. S. drmy, com-
piled from the commencement of observations to 1834, inclusive.

1871. | 1872. ‘ 1873. | 1874. l 1875, ‘

Stations. Established. 1876. t 1877, 1878.
[ ¥ |

Northern Plateau: Inches. Inchcsﬂjnclws.llnuhcs. quches.; Inches, (Inches. | Inches.

Boisé City,Idaho.| Jaly 1,1877 {..oeooeifeannea-. [ [ [PURURU RS SR 10.21

Lewiston, Idaho.
Northern Slope:
Assinniboine Fort,

onb.....wea.s
Jenton, For
Mont..........
Custer, Fort
Mont..........

Telena, Mont._ ..
Maginnis, Fort,
Mont .__..._..
Poplar River,
ont._.__.._..
Shaw, Fort, Mont.
Cheyenne, Wyo.
Middle Slope:
Denver, Colo....

Pike’s Peak,Colo.| Nov. 1,1873 |.

West Las Amni-
mas, Colo

July 1,1879

Oct. 6,1870
Oct. 11, 1879

Dec. 5,1878
Oct. 15, 1879

July 14, 1882
May 1,1882
April 1, 1830
Nov. 1, 1870

Nov. 19, 1871

Oct. 1,1881

Stations.

Northern Platean:
Boisé City,Idaho.
Lewiston, Idaho.

Northern Slope:
Assinniboine,

Fort, Mont....
Jenton, Fort,
Mont..........

Telena, Mont. ...
Maginnis, Fort,
Mont .
Toplar River,
Mont
Shaw, Fort,Mont.
Cheyenne, Wyo.
Middle Slope :
Denver, Colo ...
Pike's Peak,Colo.
West Las Ani-
mas, Colo

July 1,1877
July 1,1879
Oct. 6, 1879
Oct. 11, 1879

Deec. 35,1878
Oct 15,1879

.| July 14, 1882

May 1,1882
Nov. 1,1870

Nov.19, 1871
Nov. 1,1873

Oct. 1,1881

Established.

April1, 1880 |..

i
1879 1880, 1881 1882 1883,
|
Inches. | Inches.| Inches. Ineles.
17. 63 10.66 | “13.56 )
........ 17.41 1 20.56 15,3
....................... ‘ 12,76 15. 10
Q)] " 16.81 | 10.18} 18.01
........ 10.65 | 11.88 | 12.05| 13.84
................ 19.94 | 10.32 ")
................................ 13.29
.............................. 6. 22
14.77 14.21 12.64
8. 11.88 8.64 | 10.24
10. 86 0,58 | 12.78 | 14.49 | 10.49
39.82 | 40.65 | 44.57 | 28.82 | 1817
................................ 11.12 ‘
|

Inches.
21,05
2171

5. 67

. 60
.18

. 00
25
54
5.07

L28

Years.

G

H

-3

o e

L

14

11

2

Mecan annual.

Inches.

17.
12.

14.
16.

07

.99
29. 57

.41

! Record incomplete.

AGRICULTURAL CONDITIONS.

A well-known writer speaks of the agricultural resources of the
Rocky Mountain region as follows:

Generally speaking, those best acquainted with the West make the largest esti-

mates of its resources and have the most faith in its future.
ten appears worthless, which experiment afterwards proves to be fertile.

Land, on first sight, of-
I instance

the ‘“Great Columbia Plains” of eastern Washington, where the soil, which varies
from 1 foot to 20 in depth, is, except in the bottom-lands, a very light-colored loam,

containing an unusually large pereentage of alkalies and fixed acids.

A few ycars

ago sowing wheat on the soil wonl d have been deemed throwing it away; but the
experiment resulted in a revelation, viz, that these 14,000,000 acres of peculiar seil

are probably the best wheat ficlds in all the world.
ing might be given.

XX ¥

”

Other illustrations equally strik-



61

The arable lands of the Rocky Mountains are mainly in the valleys, which, like
basins, have gathered the detritus of the mountains for ages. Tho soil is thercfore
vory deep and fertile, yielding much more than the saume aren in the Bast; and in the
southwest two crops a year from the same soil are very cominon, so that this land
is equal to twico or three times tho same area in the East.

Another writes:

Nothing is more surprising than the material for supporting a population which
coutinues to bo developed in all this region of mountain and plain, which twenty
yoars ago was considered an inhospitable desort, capablo of supporting nothing but
Indians.

The State of Colorado, and the Territories of New Mexico, Wyoming,
Montana, and Idaho, have collectively an area of 553,654 square miles,
which is more than three times the area of the Middle and New Eng-
land States.

The extraordinary mining development of this region and its immnense
grazing resources are widely known and appreciated, but its agricult-
ural possibilities are, as yet, but little known to the general public,
Inssome localities in the mountains, farming operations are carried on
to a limited extent without the aid of irrigation, but such instances are
exceptions to the general rule. For the growing of crops recourse must
usually be had to artificial water-supply. The extensive irrigation
systems, fully inaugurated in Colorado, and partially so in the adjacent
territories, have already reclaimed for agricultural uses millions of
acres once deemed barren and worthless. The only limit to progress
in that direction will be the amount of available water. Could the
soureces of water supply be adequately protected, and storage reservoirs
constructed in suitable places, thousands of square miles in this region
could be gained to agriculture, homes provided for multitudes ot people,
and the aggregate wealth of the country greatly enhanced. The capac-
ity of the land to produce crops and the fitness of the seasous to mature
them are no longer unsettled questions.

Note.—More particular statements in regard to irrigation, as practiced in the Rocky
Mountain region, are given in the descriptions of the several divisions as they
oceur in this report. The following summary will bring the wholo matter into view
at one glance, and on that account it has been inserted here. It will be understood
of course that minute aceuracy in such a case is impossible. Approximate estimates
only can be made. But it is belioved that tho estimates are in no case ‘exaggerated.

Colorado has from 920 to 1,000 miles of main irrigating canals, 3,500 miles of socond
class canals, and 40,000 miles of ditches, constructod ab a cost of $11,000,000. More
than 1,000,000 acres of otherwise useless land liavethus been brought under successful
and profitable cultivation.

Wyoming, in 1854, had seventcen incorporated irrigation companies, chiefly in two
counties. Ono of these had under its control 60,000 acres of land, and has constructed
a canal 66 miles in length. Another company has begun the construction of a canal
calculated to irrigate 270,000 acres.

Utah, in 1833, had 2,810 miles of main and 7,750 miles of tributary canals, and
656,000 acres under cultivation by this means.

New Mexico is estimated to have irrigating canals and ditches equal in extent to

those of Utab. Two canals are now projected canable together of watering from
3,000,000 to 4,000,000 acres.
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In Idaho there ave sixty-tive land and water companies reported and there are many
bundred miles of eanals and ditchos, but particulars aro not published.

In Montana thero is a considerable but indefinite amount of irrigation by meaus of
the smaller mountain streams,  One company in Yellowstone County has constructed
a main canal 40 miles long and ditches capable of irrigating 60,000 acres, and an-
other has a main eanal 75 miles in length.

The intimate relation of the forests to the water supply nccessary for irrigation
will soon force itself upon the consideration of those living in the Rocky Mountain
region, and it iy well set forthin a recent statement of Mr. Nettleton, State enginecr
of Colorado, who says:

“It is estimated that 60 inches of water fall annually on the castern slope of the
Rocky Mountains in the form of snow and rain; 80 per cent. of this falls duriug
the winter and spring months, That which falls late in the autumn and carly in
winter is most available for irrigation, as it becomes solid, almost like ice, and melts
stowly under tho summer’s sun, affording a steady flow through the irrigating scason.
Snows falling in late spring melt rapidly, and the waterstun down the rivers unused.
Although about fifty mountain peaks in Colorado reach an elevation of over 14,000
feet, yet the snow nearly all disappearsevery season, small quantities only remaining
in small patelies here and there.  On this account there are at present no glaeiers in
the Rocky Mountains. The cold mountains condense the moisture in the country ad-
Jjacent, thereby robbing the plains of their quota of moisture.

“lIlenco the necossity for irvigation. It is quite casy to foretell the probable
amount of water for irrigation purposes for the comiung season by watching the
amount of snow-fall in the mountains.

“ Farmers living from 20 to 3) miles from the mountaiuns, or where they can watch
tho snow-fall on the main range of the mountains, have learned to gaugo their crops
by the time the snow falls and the quantity. If the snuow falls early, they expoct
water for late crops.  If the snow falls principally in the spring months, they fear
short water in summer and fall, and plaut or sow accordingly,

*There can bo no doubt about the inlluence that cutting or burning the timber on
tho mountains has on the tlow of our streams. They will on this account become
moro intermittent in theiv flow, which is a drawback to the irrigation interests of the
State. Thoe preservation of the moeuntain forests should be encouraged.”

INDUSTRIES.
AGRICULTURE.

Agriculture is making rapid progress in this region, and is likely to
have greater proportionate development than other industries. Utah
was the first of the mountain Territories to show adequately what could
be done in the way of systematic farming, and the first to adopt proper
mcethods of irrigation. Her example has been extensively followed,
whenever practicable, throughout the region of the mountain and the
plains.  During the last year or two western Kansas and Nebraska
and eastern Colorado have reecived large accessions of settlers who
have opened new farms and grown erops without the aid of irrigation,.

Except upon the plains, broad areas adapted to a single crop are not
found. Great diversity of production exists by reason of differences in
soil, elevation, and climate. Colorado Springs, the home of the writer,
has an elevation of 6,000 feet above the sea. The spring seasons of the
year are backward, and carly vegetables, small fruits, and other sup-
plies of a like nature are obtained in part from the wuarm valleys only
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a few miles distant but 1,500 or 2,000 feet lower in altitude. As the
season advances nearly the same products are grown at higher eleva-
tions. Upon the farms of this region are raised wheat, oats, alfalfa,
timothy, red and white clover, and other grains and grasses. In the
orchards and gardens are found the hardier and smaller fruoits, includ-
ing many varieties of grapes. At elevations 1,000 or 2,000 feet higher
in the mountain parks and valleys, or upon the Arkansas-Platte Divide,
oats, rye, barley, buckwheat, potatoes, turnips, timothy, and other
grasses, tame and native, are successfully cultivated ; usually without
the aid of irrigation. The foregoing is ouly au illustration of what is
being done in many parts of the mountain region.

MINING.

The yield of precious metals for the year 1886 is officiall y reported as
follows :

State or Territory. Gold. { Silver.
— e

Tdabo. ..o R, .. $1, 800,000 | $3, 600, 000
Montana. ..o ooeiiiaiin. ... -] 4,425,000 | 12,490,600
Colovade........._............. .. 4,450, 400 16, 000, 000
Utah ... ... .. 216,000 ¢ 6, 500, 000
New Moxico....oooo...... - 400, 000 2, 300, 000
Wyoming .......oooi. e e ) *)

Total in Rocky Mountain region......o.o .o ol .. 11,291,060 | 40,800, 000
Percentago of total product in United States .........o.oo oo ! 32.4 Y

* ﬁoin port.

The copper product of the Rocky Mountain region is given in pounds
as follows by Mr. Kirchhoff, jr., in the report of the mining statistics
compiled by Mr. D.T. Day, of the U. 8. Geological Survey :

1885. 1886,

; |
State or Torritory. 1882, ‘! 1881 ’
— S 7"j -

Tdabo ... * | 40,381 ...,
Montana ........... .. 9, 058, 284 24, 664, 346 f 67,797, 864 57, 611, 621
Wyoming . 100, 000 902,408 ... T
Colorado . 1, 494, 000 1, 152, 652 2, ,125 | 1, 146, 460 409, 306
Utab.oeeieiincana.. . . 605, 880 341, 885 265, 526 ’ 126, 199 500, 600
New Mexico 809, 498 823, 511 ; 59, 450 | 79, 839 558, 385
Total......... ... ... 12,127,662 | 27, 944, 862 l 45, 4717, 822 ‘ 69,190,743 | *69, 079, 312
Total of United States ....... 90, 646, 232 | 115, 526, 053 | 144, 946,000 | 165,875,000 | 156,735, 000

Porcentage from Rocky Mountain Av} |
TOZION . oo 13.3 24.2 | 3L3 | 41.7 44

| | |
*The decreaso of production in 1886 was due partly to labor troubles and partly to unfavorable
market condisions.

The lead product in 1886 for the region may be estimated as follows :

Short tons.-

Utah oo e e . 20, 000
L0703 ) T {J 59, 000
Tdaho .o e e e e 16, 000
Total. .o . 95, €00

or about 75 per cent. of the total lead product of the United States.




64

Coal.—Statistics relating to the production of coal will be found in
another part of this report.

STOCK-GROWING.

This industry has been not ouly a very important but a very profitable
one. During the last year or two, owing to & variety of causes—mis-
management being a principal ore—the leading branch of the business,
cattle-raising, has not yielded much profit. The ‘“range” system of
raising cattle and horses, with its attendant cruelties and losses, is
gradually giving way to more humane and thrifty methods. Improved
breeds are being introduced, and no doubf in the near future the busi-
ness will be placed upon a much better footing than heretofore. In fact,
the immense grazing resources of the region are likely to be more fully
utilized in the future than in the past.

The estimated namber of cattle in the Rocky Mountain region at the
beginuing of the present year (1887) was 4,919,113, and the value of the
same $104,981,067.

WOOL-GROWING.

This is a branch of the live-stock industry which should not be over-
looked. In Colorado and New Mexico it has long occupied a prowmi-
nent place, and it is gradually gaining grouud in the surrounding
Territories. Growing the mutton breeds of sheep is also receiving at-
tention.

The number of sheep in the region now under review was estimated
to be, on the 1stof January, 1887, 7,353,326, and their value 812,477,725,

MANUFACTURES.

Some of the leading manufactures are those convected with the min-
ing industry, such as the reduction of ores, manufacture of coke, char.
coal, machinery, and castings. Iron furnaces, stecl and nail works,
rolling mills, foundries, etc., are mainly centered at Denver and Pueblo.

The following is the product of the works of the Colorado Coal and
Iron Company, at Pueblo, for the year 1886 :

Tons.
[T RO 615, 360
(674 < T T T T T 112,200
Pig-iron (five months’ runonly) « oo, 9,323
Spiegeleisen ..o el 82
Steel rails (four months only). ..ol Ll 5,872
Merehant Dar ITon .o covnioiar taiie cie i i 4,240
Castings (for theirown use only). . ... .o, 621
Cast-Iron PiPe seeemy oo e i e e e 995
Nails, kegs of 100 pounds each. .. ceeieenceconnnnnans 53, 250
Track spikes, kegs of 150 pounds each - .oooiiiiennoans 3,370

Smelting and reduction works are in operation in all of the principa)
mining districts. The many minor manufactares and productions of
this country can not here be described. When one considers the ex-
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tensive water-power afforded by the mountain streams, the inexhaustible
coal measures, and the amount and variety of raw material at hand, it
seems more than probable that the manufactures of the region will rap-
idly increase in number and importance. In view of the great produc-
tion of wool here, it is difficult to understand why cloth and woolen fac-
tories have not already been established.

STONE AND MARBLE.

Extensive and valuable stone quarries have been developed and
worked wherever building operations have created a demand for stoue.
The existence of many elegant and substantial public buildings, busi-
ness blocks and residences, constructed of this material, attest the extent
and value of this industry. Fine marble quarries of great extent have
also been discovered at various points, and are receiving due attention
and development.

POPULATION AND VALUES.

An estimate, based mainly upon official reports, of the present popu-
lation of Colorado and the Territories under consideration is, in round

numbers, as follows :
Idaho, 97,250 ; Montana, 130,000; Wyoming, 83,000 ; Colorado, 250,-

000 ; New Mexico, 148,000; Utal, 196,600; total, 906,850, The prin-
cipal towns and their population are as follows:
Idaho.—Boisé¢ City, 3,000; Ilailey, 2,500; Ketehum, 2,000; Paris,

1,000.
’Montana.—-Helena, 10,000 ; Butte City, 15,000 ; Missoula, 2,500 ; Boze-

man, 2,500 ; Fort Benton, Billings, and Miles City, about 1,500 cach.

Wyoming.—Cheyenne, 7,700; Laramie, 5,100 ; Rawlins, 1,500; Evaus-
ton, 1,800 ; Rock Springs, 1,200; Douglas, 1,200 Carbon, 1,000.

Oolorado.—Denver, 62,000; Pueblo, 12,500 ; Leadville, 11,000; Col-
orado Springs, 5,800.

New Mexico—Santa Fé, 7,000; Albuquerque, 10,000.

Utah.—Salt Lake City, 20,768,

The following are the assessed valuations for the year 1837 of real
and personal property, exclusive of mines :

Idaho $20,741,192. 00
Montana . 60, 200, 000. 00
Wyoming 32, 089, 613. 00
Colorado 136, 322, 313. 00
New Mexico 63, 000, 000. 00
Utah: 35, 865, 000, 00

More detailed statements can be given as follows:

Notk.—For the purpose of comparison, the estimates of the numbers and value of
farm animals, January 1, 1337, made by the Statistician of the Department of Agri-
culfure, are appended to the assessed valuations.

24738 —Bull 2 5
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Assessed valuation of the Territory of Idaka for the year 1887.

Description of property.

Territorial | Estimate of Depart-
estimate. | ment of Agriculture,

Number. | Number, Value.\

Horses ..

Mules ...
Cattle..

Swin

Grain (bushels) .
Hay (tons).
Railroads (miles)

“ 139,922

442, 363

60,411

2,374, 325

342,914 |.
900

48, 750
2,436
339, 453
28,100

$2, 681, 250
210, 714

7, 298, 240
147,525

Total taxable property, $20,741,192,

Assessed valuation of the Territory of Montana for the year 1886,

Deoscription of property.

Acres of land and improvements
Town lots and improvements
Horses

Mules and asses. ..
Sheep.............

Cattle..

Swine . - N

Wi x;_onq and cmn(mas
Watclies and clocks

Picces of jewelry and plat
Musical instruments ..
Shares ot stock
Merchandise

Capital and manufactures
Moneys and credits -......
Household furniture .

All other property

Estimate of Department

Territorial estimate. of Agriculture.

Number. Value. Number,

4,115,457 | $9, 898, 470
54 | 8 997, 460
4,333, 595 $6, 535, 088
116,145 , 662, 181
1,952, 728 5 1,762, 197
13, 347, 815 18,775,310
75,713 119, 168
493, 716
90,113 |.
54, 646 |.
103,971 |.
288, 020

55, 076, 871

Assessed valuation of the Territory of Wyoming for the year 1887,

Description of property.

j“Estimate of Department

Territorial estimate, of Agriculture.

Value.

Value,

Railroads (miles)
Capital in manufactures and trade. .

Total assessment, $32,089,613.

i
Number, ‘
\
l

2,310, 712 2, 500 |
118, 300 2, 850
10,186, 360 | 1, 255, 298
637, 433 534, 020

$3, 678, 675
19%, 887
28, 815, 365
1, 047, 480
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Assessed valuation of the State of Colorado for the year 1836,

Estimate of Depart.
ment of Agriculture.

State estimato.

Description of property.

Number. Value.

Acres of land with improvements 4, 534,938 | $24, 211, 001. 24
Miles of railroad. . ceeeraean . 2,969.03 | 23,508, 367. 59
Average of mercha . . 6, 087, 084. 00
Ld])ltal in manufactures .- .- . 475,926. 00 |.
Town and city lots .... 43,779, 068. 00 |. ..
Horses . 124, 032 4, 663, 327. 00 2 $7,178.918
Mules.. 6, 247 385 529. 00 685, 221
Cattle. . . 845, 028 12, 42’) 06100 | 1, 070 768 | 23,768,479
Sheep. . - 777,494 832,121.00 | 1,149,178 1, 845, 579
Swine.. - 22, 260 67, 205. 00 2], 290 146, 424
Asses.. . , 26 28, 203. 00
. 10, 639. 00
All other animals ... . 3, 26, 968. 00
Musical instruments. . 339, 301. 00
Clocks and watches. .- . 200, 391. 00
Jewelry and plate. . R 56, 612. 00 .
Mouney and credits’. . . .| 2,689, 646.00

Carriages and vehicles. . . 900, 798. 00
Household property ... .- . 510, 985. 00 {.
Bank and other shares . .- .1 1,269, 836. 00

All other property 1, 801, 640. 00

Total valuation 124, 269, 710. 00

$4, 447,077
14, 083, 190

43,507
5, 143, 566

93,717, 340

More recent returns give the total assessed valuation of Colorado for 1887, as
$136,322,313.36.
The changes from 1886 are mainly in the following items:

Description of property. Number. Value.

Miles of railroad 3, 650 | $28, 988, 300
Horses..... .. 148, 027 5,012,480
Mules.. - 7, 560 - 544, 865
Cattle.. .11, 500,600 | 22,500, 000
Sheep 1,422,900 3,311,652
Swine.. 63, 332 206, 292
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Assessed valuation of the Territory of New Mexico Jor the year 1887.

Description of property.

i

Horses. ...t e
Mules....
Cattle. ...
Sheep....
Swine......
Coal (tons)........
Railroads (miles)

Territorial estimate.

Number. Value.

916, 287
1,702, 287

Estimate of Depart.
ment of Agricu’ture. »

| i
I
Number. |

Value.
20, 786 ‘ $745, 944
10,912 520, 6501
: 1,220,068 21, 824, 801
4,025,742 | 5,958, 098
20, 990 131, 555

Total assessment, $63,000,000.

ssessed valuation of the Territory of Ulah Jor the year 1887,

Description of property.

Horses o
Mules .

Sheep ..
Swino. ...
Railroads (mi.

Territorial estimate,

1

T i
Number. | Value. ’

250,000 $10, 030, 000

:

500, 000 | 11, 500, 00

2,400,000 | 7, 000, 000 |
100, 000 500, 000 !
[ IS LT R ‘

’ -
{Estim ateof Department
!

of Agriculture.

Number. !
J— - - -
|
56, 136 \ $2, 466, 490
3, 597 215, 082
219, 842 4,498, 871
658, 285 1, 343, 692
28,656 237, 052

Total valuation, $35,865,000.




IL.—THE FORESTS OF THE REGION.
LOCATION.

The forests of the Rocky Mountains, mainly coniferous, are usually
located upon the mountain slopes, at altitudes varying from 4,500 to
12,000 feet above the sea; in some cases the timber line extends to a
height of 12,500 feet. The foot-hills and mesas often have a scattering,
inferior forest growth, and many of the streams which flow from the
mountains are bordered with a sparse growth of cottonwood and a few
other deciduous species native to the region.

AREA.

The forest areas, though large in themselves, are not large as com-
pared with the area of the entire region, which amounts to 640,155 square
miles, nor are they to any considerable extent contiguous. There are
at present no means of determining accurately their bounds and extent.
Approximate estimates only can be given, based mainly upon state-
ments received from residents of the several localities, or from persons
having special knowledge of particular portions of the region.*

According to the best data obtainable, and including in the estimate
all kinds of forest growth, light and heavy, valuable and inferior, the
approximate forest areas, in square miles, of the several divisions are
as follows: Idaho, 15,990 ; Montana, 26,285; Wyoming, 12,060; Colo-
rado, 16,625 ; New Mexico, 12,500 ; Utah, 6,000; or a total in round
nuambers of 90,000 square miles or 57,000,000 acres, being 14 per cent.
of the total land area.

OWNERSHIP,

The bulk of the forest land of the Rocky Mountain region is still owned
by the General Government. In New Mexico, through the means of old
Spanish grants, the titles to large tracts of woodland are held by private

* It is one of the most difficult undertakings, asevery one whohasattempteditknows,
to ascertain with aceuracy the timber areas, especially in the great mountain region
of the West. In all of the Territories I found a disposition among the people to
overestimate the timber area, and to call all lands timber lands that had once been
covered with forest growth. Lumber dealersand producers do not like to give figures
to a Government agent, and when they do, are not likely to exaggerate them. There
is no common and recognized standard by which to estimate forest areas.—E.T. E.
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parties. In Colorado, although the greater portion of the timber lands
have been surveyed, comparatively a small part have become subject to
private ownership. The Jands selected from time to time by the State,
under various grants from the United States, have usually been farm-
ing lands, including but little timber. The school sections, and a few
other tracts owned by the State, embrace some timber land. It is diffi-
cult to determine the ownership of the forest lands in this State, to de-
cide which belong respectively to the General Government, to the State,
and to individuals. Although public surveys have been made, the field-
notes and official plats give very limited information respecting the
timber or forest growth ; and since the surveys were made forest fires
and operations incidental to lumbering, mining, and charcoal burning
have effected very material changes in the timbered region.

In Wyoming, Montana, and Idaho, in all of which large forests exist, -
hardly any of the timber lands have been surveyed. It is gratifying to
know that the present policy of the General Land Office is to discourage
or forbid the making of such surveys. The precedent is a good one, as
tending to prevent encroachment upon the forests.

FOREST CONDITIONS.

The Rocky Mountain region embraces a wide expanse of wooded
ranges, foot-hills, valleys, parks, and plateaus. Naked and often snow-
clad crests and peaks, rocky slopes, barren surfaces, deep defiles, and
swift-rushing streams still further diversify a landscape wonderful in
the extent and variety of its natural features.

Upon the mountain ranges are irregular masses of coniferous forest,
separated by wide spaces—the latter treeless, or sometimes clothed with
a growth of Aspen. Bordering the streams are Cottonwood, Willow,
Alder, and other deciduous growths of minor importance. The ¢ parks”
(by which are meant mountain valleys bare of timber or nearly so)
are usually covered with wild grasses or sage-brush. Secrub-oak and
Cedar, Sage-brush, and other shrubs—in rare cases a scattering growth
of timber—are found in the foot-hills, mesas, and plateaus.

This region, though nearly surrounded by arid or semi-arid plains
and plateaus, and subject, more or less, to conditions of aridity, heat
and cold inimical to forest growth, receives in many parts a compara-
tively large precipitation of moisture, and is favored through large por-
tions of the year with abundant sunshine. 7To these last-named causes
may be ascribed the existence here of relatively extensive forests. It
is believed that but for the scourge of fire, these forests would be at
least one-third greater in extent.

Upon the western slope of the main range the annual rain and snow-
fall are greater than upon the eastern side; hence the larger and more

‘impottant forests are found there. IFurthermore, the forests of that
" portion have suffered less from fire and depredation than those in other
sections. In all parts of the mountain region, northern slopes are the
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most favorable to forest growth, as affording maximum wonditions of
moisture and minimum evaporation.

The soil in which these forests grow comsists, for the most part, of
decomposed rock (or gravel) mingled with sand. A thin surface layer
of humus aids, ordinarily, in the retention of moisture, but in dry sea-
sons it is a source of danger, promoting the spread of fire.

The surface is usually quite sloping—in many eases extremely so—
and the soil, deficient in clay or other coherent substances, is easily
moved by the action of water. When, therefore, the slopes have been
stripped of their natural covering, the violent rain storms of the region
have a powerful and disastrous effect upon them. The light surface
mold is carried downward to the valleys, more or less remote, and is
soon followed by masses of sand and gravel. The mountain side, which
was formerly clothed with a noble forest, now seamed and furrowed by
the torrents, has become a barren waste—beyond reclamation. Condi-
tions identical with these are very apparcnt along the front range in
Colorado, and in many parts of the mining districts throughout the
mountain region.

Even in the most favored districts, where the forests have been re-
moved their renewal is extremely difficalt. Nature does much in such
cases, however, and though the original species may not be reprodunced,
an inferior growth often appears. The extent of natural reforestation
varies greatly in differeni localities. In New Mexico, with greater de:
grees of heat and aridity than prevail farther north, the second growth
is proportionately less vigorous. Where fierce forest fires have scorched
the ground and destroyed the vegetable mold, the difticulty of reforesta-
tion is usdally greatly enhanced. On the other hand, it is alleged that
in some instances the action of fire serves to open the coues or outer
coverings of certain tree seeds, and thus affords them a chance to take
root and grow. It has been said, also, that the ashes produced by a
forest fire enriches the soil, and to that extent promotes the reprodue-
tion of trees. But these are at best only mitigating facts, if they are
facts, attending the almost inestimable loss resulting from forest fires.*

In what bas been said above concerning reforestation, reference has
been made to spontaneous growth. While the necessity is great for
restoring to the denuded slopes of the Rocky Mountains their once useful
and Leautiful forest covering the expediency of attempting the avtifi-

* These are facts only in the imagination of those who wish to find an excuse for
the unmitigated nuisance of forest fires. No cones need the action of fire to bo
opened ; a sufficient quantity would be opened by the leat of the sun, without de-
stroying the seeds, as the fire does. No trees nced the enriching quality of the ashes,
but their seeds do need very much the vegetable mold, as & bed in which to germ-
inate and to be supplied with the needfnl moisture which the mold provides, but
which the ashes are not capable of stoving up.

The fires, not only of this year, but those of years back, have destroyed tb,s; g;h‘]t]acos
of natural reforestation by seed in many places, because they have destroyed the
proper seed-bed.—B. E. F.
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eial ylanting of large tracts in taat section is doubtful. If men will
cease their destructive operations and extend a protecting hand over
the forest regions, natnre will repair in a measure the injuries of the
past. In truth, most kindly healing processes are already begun. The
ubiquitous Aspen, with its light suinmer foliage and brilliant autumn
hues, gives grateful shade and moisture to wide areas which otherwise
would be barren and desolate. Some abler pen than mine should
apostrophize the Aspen! It is naturc’s restorative—the balim poured
upon grievous wounnds! No soil, apparently, is too poor and inhos-
pitable to provide for it. It has, however, its limitations, 1t is a den-
izen of the mountains, and succumbs to excessive degrees of heat and
aridity. The Dwar{ Maple, Creeping Juniper, Wild Rose, and other
hardy shrubs are also helpful in the restoration of denuded surfaces,

In the midst of these minor growths the sceds of the Pine, Spruce, and
other timber trees gain lodgment and tind necessary protection.

In all situations where the existing conditions of soil and climate are
favorable the planting of forest trees shonld be encouraged to the
utmost extent. In valleys, among the foot-hills, upon the mesas and
plains where water is available, and along the streams, irrigating canals
and ditches, this important work should be carried on.

There is 1o longer doubt that with the aid of irrigation, trees can be
made to grow at any point upon the western plains. Nay, with a
proper selection of species and judicious treatment, it is probable that
plantations and forests can be established even withount the aid of irri-
gation.

FOREST TFTLORA.

The forests of the Rocky Mountain region are mainly coniferous,
with scattering groves of Aspen in thewnountains, Serub-oak and Cedar
upon the foot-hills and mesas, and Cottonwood, Box-elder, Dwarf Maple
Bireh, Willow, and other minor deciduous species along the canyons
and streams.

A full account of the woody plants prepared by Mr. George B, Sud-
worth will be found on page 153 of this report. The more important
forest trees oceurring in each Territory are also enumerated in the
special part of this report.

LOCAL DEMANDS ON FOREST SUPPLIES.

By numerous letters of inquiry sent to lumbermen and others, in va-
rious lecalities, efforts have been made to obtain statistics relative to the
consumption of timber in this region. The results, however, have not
been commensurate with the efforts, and the information so obtained
has been quite meager, and shows mostly how little thought or intelli-
gent estimation hias been so far given to this important braneh of eco-
nomies; how little its importance is as yet appreciated.
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One of the questions contained in the letters of inquiry was as fol-
lows:

Is there danger of the timber supply failing?

To this, twelve replies in the affirmative were received and nine in
the negative. Five correspondents stated there was no danger of the
supply failing unless the timber was destroyed by fire, and that the
undergrowth would make good the loss by consumption, and one stated
that the timber would last for a hundred years. :

With respeet to remedies for failing lamber supply, the following sug-
gestions were offered :

TImport from Oregou.

Ship more lumber from the East.

Protect from fire.

Post notices to prevent setting of fires.

Encourage tree planting.

Plant Oak, Walnut, and Hickory.

Impose heavy penalties for eutting small timber.

Timber should be owned by private parties.

The principal uses made of timber in this region are the manufact-
ure of lumber, railway ties and timber, mining timber, telegraph poles,

charcoal, fencing, and fuel.
LUMBER.

Yellow Pine (No. 7),* White Pine (No. 2), and Black P’ine (No. 9),
White (Engelmann) Spruce (No. 11), and Red or Yellow Fir (No. 19),
are the principal timber trees of the region. They furnish most of the
common and a portion of the finishing lumber. Considerable White
Pine (Pinus strobus) from the lake region, Redwood (Sequoia sempervi-
rens) from the Pacifie coast, many of the hard woods also, and Southern
Pine are imported for the finer kinds of work.

Approximate estimates, based upon reports received from some of the
principal lumber dealers of the region, make the consumption of lam-
ber for the year 1886 as follows: Native, 46,000,000 feet, B. M.; im-
ported, 18,000,000 feet.

Note.—These figures can hardly be used to convey an idea of the quantities of
“lumber manufactured at home or imported into the region, and unless the large hut
quite uncertain quantity of unsawn lumber used in the minesis dedncted, they seem
to be far below the actual amounts used, as will appear from the following results of
an independent canvass among saw-mill men and statements of railroad companies,
From thesc an estimate of between 150,000,000 and 200,000,000 feet of native timber
and of 40,000,000 to 50,000,000 feet imported would appear to represent more nearly
the amount of lumber consumed in the region.

Idaho.—Five mills out of six report an aggregate cut of 4,550,000 feet, while an es_
timate places the whole amount of native timber nsed in the Territory at 17,000,000 to
19,000,000 feet. (Sec also page 93.)

Montana.—Nine mills ont of eleven report an aggregate cut of 19,592,000 feet, mainly
for mine timber, but exclusive of railroad ties and cord-wood, of which large ¢uanti.-
ties are cuft.

Wyoming.—Only one mill out of five reports cutting 500,000 feet, and estimating
the cut for the Territory at 8,000,000 fect outside of ratlroad and mine timber.

“'Phe numbers refer to those used in the account by Mr. Sudworth in this report.
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Utah.—Ont of five mills replies were received from two, with an aggregate cut of
1,350,000 fect ; one estimates the cut for the Territory at 10,000,000 cubic feet of wmine
timber and 60,000 cords of fuel and fencing.

This estimate assumes that the cut in Wahsatch and Sommit Counties, which is
placed at 2,000,000 fect B. M. lumber, 300,000 cubic feet mine timber, and 12,000
cords fuel and fence material, represents 20 per cent. of the total cut of the Territory.

Colorado.—Out of some eighty mills written to, of which several have gone out of
business, thirty have replied, reporting an ageregate cut of 18,820,000 feet for the year
1886. From various estimates by counties, the total cut of mill timber can not be
short of 75,000,000 to 100,000,000 feet, of which 25,000,000 are nsed in Lake County
(Leadville) alone,

No replies from New Mexico.  (Estimation, see page 141.)—B. E. Fernow.

Norr.—We arc indebted to the kindness of Mr. E. R. Murphy, auditor of the Den-
ver and Rio Grande Railroad, and of Mr. .J. A. Munroe, general freight agent of the
Union Pacific Railroad, for the following interesting statements regarding the move-
ment of Inmber and other wood {from outside points to the Rocky Mountain region.

Union DPacific Railroad.—The total amonnt of lumber hanled into the Rocky Mount-
ain region from points on tho line of this road was, in 1886, 53,786 tons (33,616,250
feet, B. M.), and during nine months of 1887, 65,437 tons (40,808,125 feet, B. M.). Of
this amount 24,505 tons (15,371,880 feet), or 45 per cent., were from Oregon in 1836,
and 40,918 tons (25,573,750 feet), or 60 per cent., from Oregon in 1887.

Denver and Rio Grande Railroud.—As appears from the following detailed state-
ment, this road during the same period imported 1,075 tons (672,422 feet, B. M.) in
1886, and 625 tons (390,000 feet, B. M.) during nine months of 1887,

Shipments of Lumber and wood over Denver and Rio Grande Railroad to Rocky Mountain
region from points outside.

| Total, ;38L

From | o1ss2 1853, 1854 1885, | 1886 |, 1887 L0 i August

! August3L) Ty a7,

Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds.
Denver........ooiiaaan 2, 844, 300 | 2, 934, 340 802, 900 808,075 787, 090 961, 240 9, 137, 945
Colorado Springs .. 20, 000 B L e 37, 000
Pueblo........ . 648, 100 280, 055 550, 090 277,635 506, 545 88, 390 2, 350, 715
TFlorence 14, 800 16,000 | ... oon... 20, 000 20,000 ... ... 70, 800
Cauon... 82,000 48, 000 32, 000 17, 300 37,055 |..o........ 216, 355
BArnes ccoeeciemnaniiiiiaais o Tiaieans o i cae e 40, 000 40, 000
Apishapa . . 149,475 108, 000 124,700 300, 000 645,710 160, 000 1, 487, 885
EUMOro. cooaiaiionieneanann 53,300 {..oo...io]oa. S 53, 300
Santa Clara . B 1 101,650 [..oco-n v |iaveanna 101, 650
LaVeta....o.. oo 235, 000 232,000 320,000 (... ... 155,350 | ...o.o.l. 942, 350

3,993, 575 | 3, 688, 695 i 1,829,690 | 1,524, 660 | 2,151,750 | 1,249, 630 [*14, 438, 000

*Or 4 512,000 feet.
RAILWAYS.

With the exception of forest fires, it is conceded that no one agency

consumes the forests of the country so rapidly as do the railways.

Their lines, of vast extent, stretching in every direction, make enormous

and uneceasing demands upon the forests, and it is quite time for the

" railroad corporations, as well as for the publie, which must suffer by

any impediments to e¢heap railroad transportation, to interest them-
selves in a better management of forest supplies.*

. 'While it is true that railroad compaunies legitimately require large

" guantities of timber, it is not less true that in many cases they use the

timber resources of the country in a most wasteful and destruetive

relation of railroads to forest supplies, with appendices.
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manner. Perhaps the most constant and serious drain oa their part
is in connection with the demand for cross-ties. For this use it is cus-
tomary to cut the smaller and rapidly growing trees, which results in a
wasteful consumption of the trees themselves and a great diminution
of the source of future supply; or else much valuable timber is left in
the woods, the tie cutter taking only such parts of trees as will most
easily yield him ties of the required size.

The information collected with respect to the railway mileage of this
region, and the amount and kinds of native timber used by the sev-
eral roads, is not, sufficiently complete to warrant the presentation of
the same in tabular form, and is therefore embodied in the condensed
statements following.

By the courtesy of Messrs. Poor, publishers of Poor’s Manual of Rail-
roads, we are enabled to give,in advance of publication in the usual
way, the following estimate of the railroad mileage in the Rocky Monnt-
ain region at the present time. In a letter reccived from them they say:

From careful examination of the data now in our office, our estimate isas follows

Miles.
Jdaho cecemsieecnn it eean e ceeinmaee e 850
MODEaNA e eer aeeemn teeaecececencnccsmaaaanaaaanaa 1,575
W OmINg « e ee e e i aii it teeeeea e e aeeaan 850
ColoTadO ..ot et it meeaae e mcaeaammmeeaaana e 3, 650
New MeXiCo oooon i e i e e e e cmaa e caaen 1,238
R0 72 I 1,145

It is possible that before the end of this year there will have Deen added to the
mileage of the six St ates and Territories named an additional 300 wiles of new rail-
road, making the total increase for the year about 1,650 miles of ratlroad, to which
will be added at least 400 miles of sidings and other auxiliary tracks, or a total of
over 2,000 miles of track within the year.

Assuming this estimate to be correct, there will be in the Rocky
Mountain region at the close of the,year 1887, 10,008 miles of railroad
track. This would bring the demand upon the forests up to the present
time for construction to not less than 200,000,000 cubic fect, and the
annusl demand for renewal and maintenance to 25,500,000 cubic feet.
Union Pacific Railway.—Counsumption of native timber. Statements from 8. T. Smith,

general superintendent, Omaba. (Length of road in Colorado, 965 miles.)

August 20, 1886. We have used during the last twelve months in Colorado about
200,000 cross-ties, about 5,000 posts, 2,700 cords of slabs for fuel purposes, and 1,500,000
feet of mountain pine for various purposes.

February 1, 1887. Number of cross-ties and feet of dimension lumber nsed in the
year 1886 on the following divisions:

State or Territory.

Number of

Square feet
ot dimension

cross-ties. timbor.
- | -
Idaho..... 0,180 | 1, 084, 827
Moutana 41,844 401, 221
Wyoming. 355, 930 1. 800, 282
):+ Colorado 279, 827 1 5, 164, 639
Total 686, 827

8, 450, 969

—
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Denver and Rio Grande Railway.—Mileage of road and consumption of native timber.
Statement from C. M. Ilobbs, purchasing agent. (Length of road, main line, in
Colorado, 1,161.8 wiles ; New Mexico, 155.2 miles; Utah, 368 miles.)

Approximate amonnt of timber required for annual renewals and repairs :

Kinds of timber preferred for the several purposes:

For cross-ties, Red Spruce (local name for White Spruce) and Yellow Pine—the
former very much preferred; for bridge timbers and cars, Yellow Pine ; for buildings,
Yellow Pine or Red Spruce.

Native timber used in Colorado and New Mexico in the year 1886:

Number of broad-gauge cross-ties ..........._....... 60, 000
Nuwmber of narrow-gauge cross-ties .c.aee vevenn ... 740, 000
Feet of dimension lnmber (B. M.).................... 3,000,000

In my opinion there is an ample supply of timber in our State for a hundred years
to come; but the increasing cost of securing it will soon make necessary the use of
some wood-preserving process, at least on the part of railroad companies.

Colorado Midland Railway.—Mileage of road and consumption of native timber. State-
ment of H. D. Fisher, president of Colorado Midland Construction Company.
January 27,1837, The present mileage of the Colorado Midland Railway, now
under construction, and which we expect to finish and operate before the close of the
year, is 250 miles.
The number of cross-ties required for the above main track and the sidings requi-
site for the same will be about 900,000.
The amount of timber to be used in bridges and other construetion work is esti-
mated at between 6,000,000 and 7,000,000 feet. |
The timber generally used for bridge purposes is Yellow Pine or Red Spruce (local
name for White Spruce); and the same may be said with regard to ties, except that
we endeavor to obtain all the Red Spruce that can be had.
Burlington and Missouri River Railroad.—Statement from G. W. Holdrege, general
manager, of date January 22, 1887. (Length of road in Colorado, 175 miles.)

No Rocky Mountain timber used in 1886.

Atlantic and Pacific Railroad Company.—Consumption of native timber during the year
1835. Statement from D. B. Robinson, general manager. ‘

During the year 1825 we consumed in New Mexico 937,240 feet, and in Arizona |
2,028,959 feet (B. M.) of pative pine. Our principal source of supply is from the Ayer ‘
Lumber Company, at Flagstaff, Ariz. Pine lumber is about the only kind of lumber |
we use, and is the only kind that grows either in Arizona or New Mexico to any ex- |
tent. |
Mileage of road in New Mexico and consumption of native timber during the year

1886. Statement from T. R. Gabel, general superintendent. (T.ength of road in

New Mexico, 191 miles.)

Nummber of cross-ties (native pine) used in New Mexico in the year 1886, 47,456,

Number of feet of dimension lumber (native pine) used in New Mexico in the year
1386, 298,755,

On the western division of this road extensive use has been made of Redwood for
cross-ties and telegraph poles; these ties last about twelve years.

TELEGRAPH POLES, ETC.

The consumption of native timber, especially the White Spruce, for
telegraph and telephone poles, amounts in the aggregate to counsider-
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able. In a recent communication received from the superintendent of
the Western Union Telegraph Company, at Omaha, Nebr., he says:

Wo are not now using any native poles, but, for what renewals are made and new
lines built white Cedar poles are shipped from the East—obtained mainly in Mich-
igan and Ohio. In the lines built several years ago pine was used.

The superintendent of the Colorado Telephone Company at Denver
states that telegraph and telephone poles should be cut in winter, when
the trees are not full of sap. Experiments in applying preserving
processes for poles, tarring, charring, etc., have not been satisfactory.

The natare of the soil greatly affects durability. There exists also
this practical objection, that as contracts provide that poles shall be
delivered “ at the stake,” for lines of consicerable length preserving
processes are not feasible,

MINING.

In connection with the mining industry in this region,a great amount
of timber is annually consumed, of which it is impossible to give even
an approximate estimate. But it is larger in the aggregate than one
unacquainted with the facts would suppose. One mining camp in Mon-
tana, Butte City, established only a few years, it is cstimated requires
at its present state of development not less than 40,000,000 feet, B. M.,
per year, of round and square timber of large size, not to speak of the
countless number of small trees used for “lagging.” Much of the tim-
ber used in Utah and Montana is now imported from the Pacific slope,
as the home supply of good-sized or accessible timber, especially in the
former Territory, has been exhausted, or timber can be produced more
cheaply by rail from a distance. Much timber is required for fuel and
charcoal, especially the latter, which is used extensively in smelting
operations. The before-mentioned mining camp with its reduction
works cousume, it is estimated, 1,000 cords of fire-wood a day, or about
30,000,000 cubic feet of solid wood per year.

CHARCOAL MANUFACTURE.

From the bestinformation obtainable, it is believed that the charcoal
burners of the Rocky Mountain region are doing immense injury to
the forests. They draw their supplies of wood almost wholly from the
public dowain, and although they profess to make large use of dead
timber, there is no doubt that the growing forests are largely en-
croached upon by them. A person well informed upon this subject
recently expressed himself thus:

The charcoal burner is the most conscienceless violator of law that we have, cutting
everything down to poles 2 inches in diameter. He leaves behind him barrenness and
desolation. The traffic in charcoal is so exhaustive upon the forests, and so injurious
to the best interests of the State, that wherever permitted it should be done under a
license only, by the givicg of a bond, and by the rigid enforcement of conditions and
penalties. There are no reasons why the charcoal burner should longer be allowed to
prey upon the timber and young forest growth. On the contrary, many strong and
nrgent reasons exist for limiting his operations. '
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Efforts were made to obtain statistics relative to the consumption of
timber for the manufacture of charcoal, but, as in the case of lumber
manufacture, the returns were quite unsatisfactory.

In response to the question, ¢What is your principal source of timber
supply for the manufacture of charcoal ?” replies were received (mostly
from persons in Colorado and New Mexico) as follows :

In the foot-hills; plenty of pine and pifion.
Foot-hills and ranches.

Parchase from parties who deliver at kiln.

All around the city (Breckenridge, Colo.).
Patented lands and pre-emptions.

Mineral ground.

Abundance of timber, chiefly on grants (N. Mex.).

To. the questions, ¢ What kinds of timber do you mainlyuse? What
proportion of green timber and what proportion of dry?” the following
replies were received :

Pine and pifion.

All dry wood—it takes too long to burn green.
One-fifth dry ; pifion the best for charcoal.
Pifion; mostly dry—Kkilled by fire.

- Pine; 90 per cont. dry, 10 per cent. green.
Aspen ; three-fourths green, one-fourth dry.
Pine; one-half green, one-half dry.

Pifion ; equal parts of green and dry.

Scrub timber; half dry and half green.

Dead timber and dry; green too expensive.

Pifion, pine, and cedar; one-third green, two-thirds dry.
Pine; 75 per cent. green.

Concerning the yearly product of charcoal (in bushels) reports were
received as follows:

Colorado :
Lake County ..couinieoe i iriaesicin e 2, 000, 000
Comnejos County. ..oo.o it 150, 000
Custer County ... . ... ioiiiii i e e, 150, 000
Rio Grando County .ooeeeciiimaan i ... 150, 000
Park County....o.oiui i iiina e e 800, 000
Dolores County - oottt iiaie e .. 75, 000
Chaffee County ...... et eeeeeneeea e 380, 000
La Plata County ...c..oeeoon iooaeiaaane oo an.. 75,000
New Mexico:
Santa I'é Connty .. oo vo it it iiians e aan 200, 000

No means are at hand for verifying the above statements; and be-
sides, it will be seen that the figures cover but a small territory. The
Philadelphia smelter at Ketchum, Idaho, has thirty kilns for burning
chargoal; the annual produect is not reported.

At least nine-tenths of the charcoal manufactured is used by the
smelters; the remainder is used mostly by blacksmiths and tinsmiths.

o
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A Colorade manuracturer writes as follows upon the subject:

The largest amount of charcoal is made and used in Lake County ; the Leadville
smelters there use daily about 10,000 bushels. Charcoal is made of both dry and
green timber. About threc-fourths is made from dead timber, one-half of which is
down. One cord of wood will yield about 50 bushels of coal. Dry or dead timber, if
sound, will yield more than green, but the quality of the coal will be about the same.*

Concerning the extensive use of charcoal by smelting companies, and
the consequent heavy draft upon the forests, it is reliably stated that
the use of charcoal in smelting is a convenience but not a necessity.
There is in many parts of this region an abundant supply of mineral
coal, of good quality, including dry, bituminous, or coking, and an-
thracite, and its use by smelting companies would simply involve the
employment of more skillful furnace men than are used under the present
system.

FENCING.

Although barbed wire is largely superseding the use of boards for
fencing, there is a continued demand for timber for fence posts, rails,
ete., and as farms and ranches are rapidly increasing in number, the
demand for fencing maverial is likely to grow in proportion. Much
dead timber is utilized in this way. In the mountains, Aspen is often
used for fence rails. For posts, Yellow Pine (here called Pitch Pine),
Cedar (Juniperus), White and Black Spruce, ete., are used. In a few
instances posts for wire fences have been made of bar iron.

‘With the data available, it is impossible to state the amount of tim-
ber that is annually consumed in this region for fencing purposes. It
is a varying and probably an increasing quantity.

FUEL.

In the mountains, except in the immediate vicinity of coal mines, wood
is the principal fuel, and for this dead and fallen timber is largely used.
Except in the case of Pifion, it is unlikely that growing timber will
suffer greatly from this use, and the greater portion of the Pifion meets
its fate at the hands of the charcoal burners. In most of the towns,
and inthe plains region, mineral coal is furnished of good quality and
at reasonable prices,

Note.—Since the fuel question is a most important one in connection with forest
preservation, the statistics of the supply of mineral coal are of great interest in this
place. The following notes, therefore, taken from the reports of the Division of Min-
ing Statistics and Technology, 1. 8. Geological Survey, are here inserted. -

In the Rocky Mountain district coal beds are found in a number of geological for-
mations, from the Carboniferous up to and including the Cretaccous.

No detailed information of the entire coal area of the Rocky Mountain region, sim-
ilar to that which has been determined by State geological surveys of the coal basins

*YFrom imperfect returns to a separate canvass, it would appear that the total con=
smiption of charcoal for smelting purposes in the region must be placed 2t rofind
4,000,000 bushels, of which the three Leadville smelters take 2,364,000 bushels.—B.
E. F.
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oast of the Rocky Mountains is available, and no reliable estimates have been made
of the arcas underlaid by workable coal beds. It has been surmised that the total
area of the coal-fields of this distriet is between 200,000 and 300,000 square miles, but
this estimate is little more than a guess.

The totul production, exclusive of colliery consumprtion, in cach State aud Terri-
tory, and corresponding valuc at the mines in 182G, are shown ir the following
tables:

Total pro- |
ductionnot! Value of
States and Territories. including coal at
colliery con-:  mines.
sumption. !

Shorttons..  Dollars.

Colorado 1, 368, 3¢ 3,215,574
Wyoming .. 820,855 2,488, 065
New Mexico.. 271, 285 ! 813, 845
Utah .- 200, 000 420, 000
Montana . . 41, 846 174, 460
1, 500 6, 000

2,720, 324 ‘ 7,117,974

In the Rocky Mountain region the production of coal is dependent exclusively upon
the demand of the local trade. This varies not only on account of the growth and
decline of the local industries, but upon the variable freight tariffs which have per-
mitted the importation to Rocky Mountain points of more distant and superior coals
at prices advantageous to the consumer.

Colorado.-—The general prosperity of Colorado in 188G has in no way been better
shown than in the great development of the coal-fields of the Stute, although this
development was begun too late to show a very great increase in the production for
1886 over 1885. While the mines in the northeastern portion of the Stute have only
held their own, those of southeastern Colorado have materially increased their out-
put in response to the steadily increasing demand from points in western Kansas and
Nebraska. The greatest amount of new work has been done, however, west of Pitkin
and the Continental Divide, in what is known as the Glenwood field.

Noteworthy discoveries of coking coal have also been made in Gunnison County, on
Ohio Creck, and of anthracite of good quality, in aregion where its existence has only
been suspected—the basalt-covered tract southwest of Hahn’s Peal, in Routt County.
The more remote coal-fields, although known to produce excellent coals of varying qual-
ities, have been hitherto neglected, because of the remote prospect of railway com-
munication, which is necessary to bring their product into competition with that
from well-opened mines.

The great activity in railway building in the direction of Garfield, Routt, and Pit-
kin Counties has spurred on the work of opening the coal beds in these counties, in
order to meet the demand which the completion of the three railways now being built
in that direction will bring. The superior quality of the coke made from the coal from
theminesin Pitkin and Garfield Countics, and theaceessibility, low altitnde, and thick-
ness of the beds in the anthracite districts of Routt County will meet a commercial
demand from the smelting and manufacturing centers of Colorado, and also from
those in the adjoining States and Territories.

Total product of mines operated in the interest of railways iu Colorado for 1886 was
1,115,267 tons; increase of 0.7 per cent. over 1885. The increase in railway produe-
tion is very slight indeed. The coal area has been variously estimated at from 20,000
to 50,000 square miles. The known and partially developed coal-fields cover about
1,000 square miles, while the area of the Laramie, Fox Hills, and Colorado cretaceons
formations, which are coal-bearing, comprises about one-third of the surface of the
State, or approximately 35,000 square miles.
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The coal production of Colorado in 1876 was 117,656 short tons, as against 1,368,338
short tons for 1836 and 1,791,735 tons in 1887, :

The average number of men employed, directly or indirectly, in the coal mines of
Colorado is estimated at 3,500,

The State inspector estimates that the average thickness of the coal beds worked
in Colorado is 5 feet 37 inches, He also states that the thickest bed worked is 9 feet
and the thinnest is 2 feet.

The average price paid for mining and loading the coal and deing the necessary
timbering is 89 cents per ton of 2,000 pounds of screened coal.

The average cost of the coal delivered on the cars is $1.74 per ton.

The average value of the coal is estimated at $2.35 per ton, making the total prod-
uct of the State worth $3,215,594.30.

Idaho.—Large areas exist in the Territory underlaid by bituminous coal and lig-
nites. Mines have been opened at Smith’s Fork and on Twin Creek, and what is
known as the Mammoth bed shows local thickness of 70 feet.

A good quality of lignite has been found near Boisé; also on the Snake River, be-
tween Payette and Weiser City. A good Dblacksmithing coal is also reported on
Sucker River, 22 miles north of Silver City; also several deposits near Lewiston, in
the northern part of Idaho.

Montana.—Much interest has been taken of late years in the coal-fields of Montana
and the development of the coal and lignite beds.

Although the occurrence of good fuel in Montana is a matter of great importance
to the development of the Territory, there has been no great activity displayed in
coal mining in Montana during 1886, The greatest production had been at the Tim-
berline mines, between Bozeman and Livingston, but the production there-was seri-
ously interfered with by labor troubles, as a result of which the mines were closed in
July, and no coal was produced during the last six months of the year.

The value of the Territory’s output in 18386, at $3.50 per ton, was $174,460. The
number of men employed can not well be estimated.

New Mexico.—There were no special developments in the coal-mining industry of
New Mexicoin 1836, The field of the largest operations has shifted from Raton to
Gallup and other points near by on the line of the Atlantic and Pacific Railroad in
Bernalillo County, and near the Arizona border.

No new mines have been opened. The production of the Raton distriet fell from
135,833 tons in 1835, to 87,706 tons in 1836, This fall in production was due mainly
to the increased production of better coal at the Starkville and Rockvale mines in
Colorado, which furnished the Atchison, Topeka and Santa F'é Railroad with coal for
shipment and for railway uses. The coal from Raton is used almost exclusively for
fuel Ly the Santa I'é Railroad, Theminesare located within the Maxwell land grant,
and it is understood that a royalty is paid.

. Alarge amount of the San Pedro coal is coked, the coke being used by smelting
works in New Mexico aud Arizona.

Wyoming.—The coal-fields of Wyoming are of great extent and value. They have
been known since 1850, but remained undeveloped until the completion of the Union
Pacific Railroad to Carbon, 100 miles west of Laramie, in 1868. The Coal Mcasures
are estimated to cover at least 20,000 square miles of the surface of Wyoming, and
the beds are found for nearly 350 miles along the line of the Union Pacific Railroad,
in every case, where developed, cropping boldly on the surface. In quality, the coal
is a lignite of superior grade, and suitable for all heating and domestic purposes, but
non-coking and useless for gas making.

The entire coal-fields of Wyoming are practically controlled by the Union Pacific
Railroad. The capaeity of these beds is indefinite. They would doubtless be able to
supply the whole demand of the far West with a uniforinly good coal,

The total amount of coal mined in that region in 1875 was 300,808 short tons, and
in 1885 it was 807,328 short tons.—B. E. Fernow,

24738—DBull 2——6
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DESTRUCTIVE AGENCIES.
FOREST FIRES.

In nearly all portions of our country fire is the most destructive
agency affecting the forests, It does immense harm in the Rocky Mount-
ain region. Annually, during the dry seasons, forest fires brealk out,
spread with great rapidity, and destroy in a few days the growth of many
years. The aridity of the climate, the resinous nature of the timber,
the prevailing high winds, and the sparseness of population render for-
est fires in this region almost uncontrollable. They are doubly disas.
trous here, for when the mountain slopes arc denuded of their natural
covering, restoration is extremely difficult, if not impossible.

The following is taken from the recent report (18386) of Hon. S, T.
Houser, governor of Montana, to the Secretary of the Interior:

Another loss that has been greatly increased this year by the extended drought is
the fearful destruction of our mountain forests by fires. These fires occur every sum-
mer. They originate generally from carelessness of hunters and campers (white or
Indian), sometimes from lightning. In former years the destruction has been com-
paratively limited. This season they have prevailed generally, covering immense
districts. More timber has been destroyed in the past six months by fire than would

supply the wants of our people for fifty years, and more than will be renewed by
growth in a generation.

By the enactment of laws preseribing penalties for the willful or care-
less setting of fires, and requiring the local authorities to post notices
warning persons against violation of the law, some good has been ac-
complished. It is evident, however,that effective measures for the pre-
vention of forest fires will not be adopted until the people and law-
making powers become fully alive to their necessity. And then the
object can be effected only by a carefully devised system of forest pro-
tection which will include the active co-operation of local officers.

Acres burned and values destroyed in Rocky Mountain region in 1880,

States and Territories. Acres. | Value.

. Lee .
ILOBEATIL. - -+ e e e eamn s mmeme s asmamm e e e ramanneesamssaaae ane e e raanenanane 88,020 | $1,128, 000
Tdaho. - .- 21, 000 202, 000
Wyoming .. £3,780 | 3,255,000
Utah . ftiamreesmsessnacvennnven .. 42, 865 1, 042, 800
(6713 1) 2 e (s Yy . . 113, 820 935, 500
B 3 (] R 64,034 142,075

[ ) P PN —eaees eereneane 413, 519 ‘[ 6, 705, 375

WASTE.,

The wasteful methods now practiced in dealing with our timber sup-
plies deserve earnest condemnation and, by the enactment of proper
laws, should be visited with severe penalties.

In some instances lumbermen will set mills near large bodies of fine
timber, and with unrestrained greed cut down vastly more timber than




they can use. Again, it is the common practice to use the butts or
larger portions of the trees for sawlogs, while the limbs and smaller
parts of the trunk are left to waste and to furnish food for forest fires.
In districts where large-sized trees abound it is not unusual, on the
other hand, for tie choppers to cut ties from the upper and smaller por-
tions only, and leave the butts on the ground to decay.

Any laws or customs which allow the cutting of trees and the utili-
zation of a portion only, or permit the cutting of partly-grown trees
(except in forest reserves or plantations, for necessary thinning) are
pernicious, as authorizing wasteful and improvident methods.

SNOW AND LAND SLIDES.

Snow-slides are frequent in the Rocky Mountain region, more espe-
cially among the higher Colorado ranges. They usually oceur in the
late winter and early spring months, when heavy falls of snow are sue-
ceeded by sunshine, causing the partial melting of the snow, and giving
it also great weight. The slides or avalanches destroy both life and
property. In some instances entire mining camps have been engulfed.
Slides often start near the crests of the mountains, above the timber
line, and gaining momentum as they descend, carry every thing before
them. Large trees are swept away, rocks of many tous weight are
torn from their beds, and human beings who are in their path are en.
tombed in the snow, which packs like ice, yielding only to the axe and
pick. Again, the impacted snow, after reaching the bottom of a deep
gualely, will be forced sometimes far up the opposite side, cdrrying with
it buildings, people, and whatever may be in its way.

Land slides, though not freqiient, some times oceur. Through the
action of frost, melting snows, or rain-fall—or all combined—masses of
earth and rock are precipitated down the mountain side, overwhelming
all beneath. To a beholder, the mass, with its accompanying roar,
smoke, and fire, would seem to have evoked the lightnings and thunder
to aid it in its destructive course. The path of the slide is usually
marked by a strip of naked rock—of greater or less breadth—ecalled, in
mountain parlance, a ¢ gouge,” and upon which soil or vegetation is
not likely to appear again. What means, if any, can be devised for
the prevention of these disasters it is hard to say. Stripping the tim-
ber from the slopes, if not an original cause, contributes largely to the
evil effect. Land-slides would hardly be possible in localities where the
soil is sustained by the interlacing roots of a vigorous forest growth.
It has been stated that in some of the Alpine regions stakes are driven
upon the upper slopes of bare mountains to prevent the inception of
snow-slides. Such @ plan would hardly be feasible here, as the higher
slopes of our mountains present steep and rocky surfaces of immense
area.

Notr.—It is a well-known fact that in Europe, not only torrents but land-slides as
well as snow-slides are induced and aggravated by the removal of the forest cover,
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but also that their formation has been prevented by reforesting and returfing the
denuded mountain slopes. If in the Rocky Mountains the occurrence of these dan-
gers is not so frequent and disastrous as it has proved to be in Switzerland, Tyrol,
and other European mountain regions, this may be partly due to differences of climate
and geologic conditions, The presumption, however, is that the frequency and of-
fects of such slides will be duly recorded in our mountain regions with the increase
of settlements and decrease of forest cover. As a proper protection against snow-
slides is even now called for, a chapter on their formation and prevention has been
appended to this report.—B, 1. F.

LOSS OF FOLIAGE.

In the carly part of the year 1885 extensive belts of conifers along
the Pike’s Peak and Front ranges, in Colorado, suffered a loss of blight-
ing of foliage, which many supposed would result in the death of the
trees.

Inquiry developed the fact that such oceurrences, though rare in this
region, were not without precedent, and were probabl y caused by sudden
and extreme atmospheric changes. The trees so affected usually regain
their foliage, although it is believed their vitality is impaired,

RELATIONS OF FOREST PRESERVATION TO AGRICULT-
‘URE.

In all countries the relations between forests and agriculture are more
or less intimate. The forests receive moisture from the atmosphere,
store it in their recesses, and through springs and running streams send
it forth to water the land. Forests in proper proportion meliorate the
severities of climate, rendering a country habitable for man and adapted
to the growth of fraits and grains suited to his needs. IMloods and
droughts seldom occur in a region of forests. Forest products enter
into all human activities, and it may be said that the race could not
exist in the absence of forests.

In the Rocky Mountain region, where arid or semi-arid conditions
‘prevail, the most important office performed Ly the forests is the con-
servation and distribution of moisture. The countries at the base of
the mountains, and surrounding them, would be uninhabitable were it
not for the forests which partially clothe the latter. Were tne mount-
ains wholly stripped of that covering which nature has so wisely be-
stowed upon them, but little moisture would be gathered from the atmos-
phere, violent storms would often occur, and torrents and seasons of
drought would take the place of existing conditions.

In this region the direct dependence of agriculture upon the forests
is more plainly seen than elsewlere. Except in a few localities, field
crops, orchards, and gardens are eultivated with the aid of irrigation
systems, the water for which is taken from the mountain streams,
Should the forests be destroyed, the streams, irrigation systems, and
crops would meet a similar fate,
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The relation existing between the Colorado mountain system with
its forests, and the water sapplies for agricultural purposes, is strongly
stated by Prof. Cyrus Thomas, of the Hayden Survey, as follows:

This castern mountain group appears to have two culminating points or radiating
centers; the northern, and principal one, lies immediately around the North and
Middle Parks, and forms the rim of these elevated basins; theother lies immediately
southwest of South Park. In the first of these, Blue River, White River, Yampah
River, and North Platte take their rise. In the other, Grand River, the Rio Grande,
Arkansas, and main branch of the South Platte have their sources. The parks act as
huge cisterns for the reception of the numerous little mountain rivulets that flow
down from the surrounding rim, collecting them together and discharging them at
one outlet, Thus, the North Park collects the various streams which form the North
Platte; tho Middle Park those thatform Blue River; South Park those that form the
South Platte; the San Luis Park those that form the Rio Grande ; and theupper Ar-
kansas Valley, which is a true park, those which form the Arkansas River. Here,
then, we seo that five of the great rivers of this vast central region have their sources
close together in this mountain area. Upon the peaks, ranges, parks, and forests
embraced between the one hundred and fifth and one hundred and seventh meridians
and the thirty-eighth and forty-first parallels, au arca not exceeding 18,000 square
miles, depend, in a great measure, the agricultural resources of an arca of more than
100,000 square miles,

IRRIGATION SYSTEMS.

It may be safely predicted that, within a comparatively few years,
the Rocky Mountain region and adjacent portions of the Pacific slope
will have irrigation systems equal to any the world has ever known.
The discovery that vast areas of land, once deemed sterile and worth-
less, are reclaimable by the application of water has given wonderful
impetus to irrigation projects. Favorable legislation has been obtained,
and various plans to effeet the desired object have been well advanced.

By legislative act, in 1881, the State of Colorado created the office of
State hydraulic engineer, and adopted a carefully devised code of irri-
gation laws. Since then numerous irrigation enterprises lave been
began and successfully proseeuted in that State. In many cases incor-
porated companies have been formed for the construction of canals and
reservoirs, and the distribution of water over wide tracts of land. In
numberless other inst.uces, individuals, under the rule of priority of
use, have made smaller canals and ditches, appropriating water in
aceordance with their needs and the existing rights of others.

In tho adjoining Territories, especially in Utah, systems more or less
perfect have been introduced, and will be enlarged and improved as the
necessities of the people may require.

The data that have been collected with regard to the location and ex-
tent of the irrigating canals and ditches of this region, changes in the
volume and flow of streams, ete., are given in the tables and maps ac-
companying this report and in the deseriptions of the several political
divisions.* :

* Hee note on irrigation, page G1.
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FOREST POLICY.

Iu the State of Colorado, and in the Territories of New Mexico, Mon-
tana, Idaho, and Utah, there are in round numbers 90,000 square miles
of forest Iand. It is estimated that four-fifths of it still belongs to the
public domain, equal to not less than 45,000,000 acres. To speak of a
management of this domain would eonvey the erroneouns idea that there
exists such a thing as forest management in these mountains. While
private owners may, perhaps, be somewhat careful in the cutting of their
timber, and possibly may take measures to protect it against spoliation
or fire, nothing of the kind can be said of the people’s property.

Under existing laws and regulations with respect to this vast body
of woodlands, it would appear that forest fires have almost undisputed
sway ; railway corporations freely use and waste the public timber;
unscrupulous lumbermen fell more trees than they can use; while poor
men, struggling to establish homes, often find it difficult legally to ob-
tain timber enough for their personal use. The few special agents of
the General Land Office, scattered through this wide region, from lack
of numbers and proper system, are powerless to avert forest destruc-
tion. Alleged trespassers are often prosecuted, but rarely convicted.
No forests are saved from fire, and few,if any, from the ax. The policy
‘of withholding from survey the public timber lands in certain of the
Territories is worthy of commendation, and is likely to prevent, for the
time being, the entry or sale of such lands, but not the spoliation of the
timber on the same.

That the present condition of affairs is, and has been for some time,
noxious and detrimental to the best interests, present and future, of
this region, has been recognized by every honest settler along the
mountain range. While all are agreed that the existing policy is injur-
ious, undesirable, and should be changed, the proposed remedies differ,
often very widely.

The present administration of the Land Office has exerted itself to
the utmost, with absolutely inadequate means, to guard the people’s
property, and the reports of the Commissioner in the strongest lan.
guage make clear the necessity, and at the same time the impossibility,
of protecting from depredation this part of the domain. The impossi-
bility of dealing adequately under the present system often necessitates
dealing unfairly, or seemingly so.*

The following extracts from letters received from representative men,
in reply to inquiries as to the character of the present laws for the dis-
posal of the public lands and the necessity for their amendment, will be
of interest:

The laws are not sufficiently strict to prevent denudation of the forest lands, fraudu-
lent appropriation of timber supplies, and leaving of rubbish to cause forest fires.

There is too liberal construction of the law allowing the cntting of timber for do-
mestic purposes ; under it many abuscs are perpetrated.

*See summary on page ——,
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It is diffieult in a thinly-settled country to get proof that will conviet of setting
forest fires.

In discussing the question of forest management, European examples are not al-
ways valuable to us; the conditions are very different and our difficulties are greater.

The Government shoild take care of the forests on forest principles.

In portions of the mountain region every alternate section should be reserved for
forestry purposes, including the planting of forest trees.

All {imber lands at the heads of streams capable of fﬂrmshuw sufficient water for
irrigation should be withdrawn from market, and religiously preserved protected
and, when necessary, replanted.

One-half of the public forest lands should be sold to settlers, and the other portions
placed under the caro of experienced foresters and held by the Government forever.

Local forest officers should be appointed, with power to quell fires, make arrests,
ete,

All timber lands should De sold, or else donated to the State, te be disposed of or
protected under the State laws. '

In the arid regions timber lands should be donated to the respeetive States.
~ The entire control of the forest growth (not the land) should be conforred upon the
State. The State, being more directly interested in the subject-matter, would be
better able tc adopt such measures as would conserve its forest resources.

There should be State reserves, with foresters who live in the forests and guard
them from fires and depredation. The timber should be disposed of under regulation,
and for the use only of the people of the State, regard being had always for the pres-
ervation of the forest, so that it be not denuded.

Timber on public lands should be free to settlers, and no restrictions placed upon
lumbermen who cut timber only for home consumption.

Settlers upon the public domain should be allowed to use timber from the public
lands for their homes and farms before and after perfecting their titles under the
homestead or pre-emption laws, regardless of the fact that the timber land may be
designated as “ mineral” or “ non-mineral.” Thisdistinction is generally imaginary
and fictitious and has no value in point of fact.

Land should be granted to actual settlers only under the homesteadlaw. All other
laws for the settling or disposal of the public domain, including the act relating to
placer-mining claims, should be repealed.

Every settler upon the public domain, when he shall have perfected his title to a
pre-emption or homestead entry, should be allowed to enter at Government price not
more than 40 acres of timber land in the same distriet, provided his pre-emption or
homestead entry shall not have a natural growth of timber upon it sufficient for itg
necessities.

Repeal the pre-emption law, and make it a misdemeanor for a homesteader to seli
timber, or suffer it to be cut, more than is absolutely necessary for domestic purposes.

A system of leasing the public timber lands within clearly-defined boundaries, with
specific rights and liabilities, under penalties, guarantied by bonds of forfeiture in
case of non-compliance with the terms of lease, will prove the most efficient means of
promoting the interests of American citizens seeking homes in the Rocky Mountain
region,

Persons cutting Government timber should be required to obtain a permit from the
local land office, with safeguards and restrictions to prevent waste or trespass.

It would be better to allow charcoal-burners and the cutters of mine timbers to
take living timber from the public domain under proper restrictions, than to encour-
age the destrnction of the forests by fire, in order that they may cut the deadened
timber as they please.

Railroads should be required to nse dead timber if possible; no question of mere
convenience should be considered. Some method of chemical preservation shounld be
required where ties and bridge timbers are obtained from the public lands.
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The timber-cultare act isdnoperative, and offers facilities for frand.

Tho good results of the timber-eulture law overbalance all objections toit.  Anin-
spection of cavh claim before a patent issues would insure compliance with the Taw
and prevent frand, .

The following extracts give valuable hints on one side of the question:

[Extract from a recent réport (1886) of IIon. 5. T, Touscr, governor of Montana Territory, to the Sec.
retary of the Interior.]

There seems, at least in one branch of Congress, a purpose to sct aside a large por-
tiom of the ferest-clad sections of our Territory for permanent forest reservations,
with a view to protect the fountain hieads of tho great continental rivers.  Under
proper regalations and provisions for needed care such reservations might be of great
use and value. But it must be remembered that there is no timber in this region save
that which grows in the mountains where tlese rivers rise. If this country is to be
occupied and developed, these farests will, to some extent, have to be put under trih-
ute for various doinestic and mining purposes and uses. It must bo further remem-
bered that this entire region is metalliferons, and it would not be wise to exclude
from these forest reservations all explorations for mines.

Owing, no donbt, to a want of knowledge of onr peeuliar situation and the pur-
poses of the laws of Congress, adopted in 1878, in reference to the cutting of timber
on mineral Tands in the Rocky Mountain States and Territories, there have been
many seizuros for violation of law during the past summer, and many instructions
and interpretations and applications of the law that have generally been regarded by
our people as unwarranted and fatal to their interests. Under the regalations since
preseribed by your Department it is believed that all conflict and irritation will dis-
appear, unless too restrictive an interpretation or construction is attached to the
words of the law confining its operations to mineral lands.

[Extract from the report, for the year 1886, of Hon. E. A. Stevenson, governor of Tdaho Territory, to
the Secretary of the Interior. ] -

The thanks of the people of Idaho Territory are dne to the Departiment of the Iute-
rior for the modification of rules 2 and 3 concerning the felling of timber, as secured
by the cirenlar of August 5,13386. The modification was well-timed and is gratefully
received ; bnt there are still some regulations in force in the Department that work
great injury in the Tervitories of the Far West. Idaho isblessed with limitless forests
of timber, which are of incalculable value in this western conntry—a great portion of
whose area consists of barren and treeless plains. To enable settlers to cultivate and
redeem these desert plains lumber must be readily accessible, else theireftorts to build
homes would be unsuccessful. Many of the settlers are poor, having expended their all
in securing their land and in improvements. Under the rules and regulations of the
Interior Department the purchaser must enter into a certain written agreement with
the lumberman, and must, farther, file with the mill-owner a certificate, nnder oath,
that he purchases such Inmber exelusively for his own use. This formality must be
gone through with every time a settler desires a little lumber. Itis a great incon-
venience. Then, again, it is a matter of expense, for theoath must be taken before
some magistrate qualified to administer oaths, and fees must be paid thercfor. To
the poor settler this extra expense is a matter of some consequence. Such mag-
istrates are not often, in this new country, in close proximity to the saw-mills. The
natural obstacles encountered by settlers on this desert land ave severe enough with-
out additional oncs being put upon them by the Government. 1t is a source of great
benefit to our conntry that this land be settled up, and to this end the poliey of the
Government should be to remove obstacles from the path of the honest scttler, not
seck to retard his efforts by impracticable regulations, There aro in this Territory
great forests, sufticient to supply the home consumption without any apparent effect
on their extent,
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From personal observation it is safe to say that the entire local consumption of tim-
ber in this Territory does not equal the growth of tho forests. Let the Government
afford sufficient proteetion against forest fires, which, through carclessness, annually
consume immense quantities of timber, and protect our forosts against the inroads
of scavengers and conswmers from other States and Territories, and no fear need be
entertained as to the preservation of the timber.

In conclusion, I may be permitted to say that in my opinion a gen-
eral policy with respect to the public timber lands should embrace the
following features :

(1) The withdrawal from sale, entry, or disposal under existing laws
of all such lands.

(2) The creation by law of a forest commission, to be composed of
three competent persons, and to hold office for a period of five years.
This commission should be authorized and required () to adopt ten-
tative measures for the protection and preservation of the public for-
ests; (b) to examine and classify the public timber lands and deter-
mine what portions should be held permanently as forest reserves, and
what portions, if any, should be disposed of; (¢) to devise and submit for
the action of Congress a proper system of forest management and ex-
tension, and a plan for the establishment and endowment of a national
sehool of forestry. Congress to make due provision for the necessary
expenses of the commission.

(3) The enactment of laws for the protection of forests and the plant-
ing and cualtivation of forest trees should be encouraged in the several -
Territories.

(4) - When any Territory shall become a State and shall have instituted
good and sufficient forest laws, there should be conveyed to such State,
in trust, the public forest lands within its borders, for the perpetuation
of the forests thereon.




IT.—FOREST CONDITIONS OF THE SEVERAIL PO-
LITICAL DIVISIONS.

Note.—For the purpose of obtaining information with respect to the forest condi-
tions of the several parts of the Rocky Mountain region, cireular letters of inqniry,
embracing the following questions, were sent to persons in each county :

(1) What is the extent of forest land in your county, giving approximate number
of square miles ?

(2) What proportion of it is fully stocked, good for timber? What part of it is
made waste by burning over? What part of it brnsh, of promising growth?

(3) What is the proportion of forest to other lands ?

(4) What is the character of the forest growth now remaining, in thesize and kinds
of trees?

(5) What specics of trees predominate ?

(6) Name, in the order of their nnpmt:mco the prineipal uses to which each kind
of timber is applied ?

(7) What special dangers threaten the forests in your county, as lnmbering, con-
sumption by railroads, fires, cte. ?

(3) What are the chances for rencwal, after the forests have been destroyed ?

(9) Of what species of trees is the second growth usually ?

(10) What kinds, it any, follow after the timber has been destroyed by fire?

(11) Is any planting done and to what extent, and with or without irrigation ?

(12) Have you noticed any changes in the volume of water in the streams, as the
trees in their vicinity have beencut oft or burned ?  Is there less water in the streams
than formerly ? Have floods and droughts become more frequent? Is the flow of
water in the streams more intermittent ?

(13) Aro any observations on rain-falt kept in your locality ? If so, by whom,
giving name and post-offico address.

(14) Have any avalanches oceurred in your section? If so, please give the par-
ticulars, when, where, and what, if any, loss of life and property.

(15) What measurcs would yon suggest for the more adequate protection of forest
growth ?

(16) Give any other information upon tho same general subject which may occur
to you. So far as possible give definite and particular answers to the foregoing ques-
tions and known facts rather than general statements. If there is insufficient space
on this sheet for your answers supplementary sheets may be used, care being taken
to refer to the numbers on this sheet so as to prevent uncertainty or econfusion.

Responses to the above were in many instance so long delayed and often so incom-
plete that a laborious and protracted correspondence became necessary. Although
but few correspondents could identify and name, according to their botanical rela-
tions, the several species comprising the forests of their locality, nearly all could give
commion names, location, uses, and other descriptive matter.

To obtain further details concerning the forests of the region and their relation to
agriculture and systams of irrigation, letters of inquiry, embracing the subjoined
questions and a plat of the pmtlcular county, were sent to county surveyors and
other civil engineers:

(1) Please give a brief and general topographical deseription of your county ¢
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(2) What is the approximate total number of acres of land in your county suitablo
for agricultural purposes requiring irrigation ?

(3) Is thero a sufficient water supply to irrigate that amount? If not, what pro-
portionate amount short ?

(4) What is the approximate number of acres already under diteh?

(5) What is the approximate number of acres already irrigated ¢

(6) In your county what is the approximate total length of (a) irrigating
ditches—main, secondary, small; (b) mining and milling ditches ; (¢) city water-
works (and capacity in gallons), together with total capacity of cach, in statutory
inches or cubic feet per second ?

(7) Has the volume of water in thestreams of your county inereased or diminished,
to your knowledge ? Is the flow of water in such streams any more or less intermit-
tent than was formerly the case? If youhave noticed any such changes, please state
the causes, so far as known to you.

(3) What effect, if any, in your opinion, do the forests have on the water supply ?

(9) What, in a general way, is the extent, character, and location of timber in
your county ?

(10) Please send sketch, noting (to the best of your kcowledge) the situation of
the timber, irrigating and other canals, and city water-works in your county; giving
the timber in green and canals and water-works in blue. 'To assist you in answering
this question, a miniature map of your county is inclosed herewith.

(11) What ave the principal causes of the destruction of forests in your county,
and what measures would you suggest for their more adequate protection ¢

(12) Please give any other suggestions upon the same general subject whicl may
occur to you. If there is insufficient space on this sheet for your answers, supple-
mentary sheets may Le used, care being taken to refer to the numbers on this sheet
80 as to prevent uncertainty or confusion.

Answers to a portion of the above questions were quite generally
returned. The estimates of forest areas, acreage of lands suitable for

irrigation, ete., were, of necessity, approximate rather than exact.

IDAHO.

Idaho Territory is situated in the northwestern portion of the United
States, and near enough to the Pacific to sharein the clinatic influence
of the warm ocean currents which sweep northward along the western
shores of the continent.

The Territory has an area of 86,400 square miles. It isa vast wedge-
shaped plateau, traversed Ly numerous streams, which find outlet at
the northwest through the channel of the Columbia. High and rugged
mountains cover large arcas in the northern and eastern parts; innu-
merable ranges span the interior, while in the west and south-central
portions are broad table-lands and arable valleys. The Bitter Root and
Ceeur d’Alene are the most rugged and precipitous of the mountain
ranges. Their summits are snow-clad throughout the year, as are also-
those of the three Tetons, noted peaks in southeastern Idaho. The
highest elevations in the Territory range from 9,000 to 13,000 feet. The
Jowest point is at Lewiston, where the Snake and Clearwater Rivers
unite at an clevation of 680 feet.

The published maps fail to convey an idea of the almost numberless
ranges of this region. In a distance of 300 to 500 miles, from east to
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west, it is said ¢ there is a range of mountains, on an average, cvery 10
to 20 miles. Sometimes the distance across the range in a straight line,
from the bed of a stream in one valley to the bed of the stream in the
valiey beyond the range, is not more than 5 to 8 miles, while it is sel-
dom more than 20 miles.”

The many streams of the Territory, fed by perpetual snows, are of
good volume. Their flow is quite regular and constant, reaching its
maximum at midsummer, and shrinking to its minimum in midwinter.
The principal river is the Snake. It rises in the mountains of north-
western Wyoming, flows through southern Idaho, and thence north-
ward along the western border of the Territory to its junction with the
Columbia. The Snake is & magnificent river, of nearly 1,000 miles in
length; the greater part of the drainage system of the Territory is
tributary to it. Other important rivers are the Salmon and Clearwater,
affluents of the Snake. _

From a comparatively small portion of southeastern Idado the drain.
age flows into the basin of the Great Salt Lake,

The northern part of the Territory is mainly a region of mountains
and forests, with small prairies and narrow valleys available for agri-
culture. Here also are sitnated lakes ’end ’Oreille, Ceeur d’Alene,
and Kaniska, which vary in Iength from 20 to G0 miles, and are wide
and deep in proportion.

Other well known lakes of the territory are the Cocolalla, Payette,
and Bear. In southern Idalo are lava fields covering probably 1,000
square miles, extending east and west nearly across the Territory, and
southward to Snake River. To the southwestward of these are exten.
sive sage-brush plains, reaching to the mountains of Northern Nevada.
It is estimated that within the Territory there are 6,000 square miles of
‘“mountain, desert, and volcanic formation, entirely unfit for any use
except that designed by nature, being utterly destitnte of mineral,
timber, or vegetation.”

The climate of the Territory, modified and softened by warm winds
from the western coast and by the prevalent sunsline, is mild and de-
lightfal, notwithstanding the northern latitude.

Though arid conditions prevail to a degree that often render agri-
caltural operations dependent upon irrigation, there is in the mountain
region sufficient moisture to secure a vigorous forest growth,

The finest timber in the Territory is found in the central portion, on
the Payette River and its tributaries. In the swamps, at the junction
of Lolo Fork and Clearwater River, in Shoshone and Nez Perces Coun.
ties, is found Cedar timber (probably Thuya gigantea), the largest trees
of which are 300 feet high, with trunks 6 to 9 feet in diameter. The
wood makes handsome and valuable finishing lumber.,

Yellow or Bull Pine is the principal timber tree. It grows on the
lower mountains. The Black Pine or Tamarack is of small size and is
found at elevations of 7,000 to 10,000 feet,
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The Red or Yellow Fir grows on both the low and high mountains;
the heart of the wood is quite red in color. The Mountain Mahogany
is common in the Owyhee Mountains (southwestern Idaho). Itis a
small tree, rarely execceding 20 feet in height, of irregular growth; has
a hard, brittle wood and handsome grain. It isa favorite wood for
canes and is much used for fuel.

Pine and Fir are largely used in the manufaeture of charcoal.

There are saw-mills at Lewiston, Coeur d’Alene Lake, Spokane, and
other points in the Territory. It is estimated that the amount of lum-
ber manufactured during the year 1886 was 50,000,000 square feet, and
that an equal amount of timber was used for fencing and fuel. Much
of the lumber was exported. The importations of Iamber, estimated
at 9,000,000 square feet during the year 1886, were mostly cross-ties and
timber for railway uses, whick consisted mainly of Fir from Oregon and
Washington.

The bulk of the shingles used are of native Pine. Some Redwood
shingles are brought from the west, but iron and other kinds of pre:
pared roofing are largely supplanting wooden shingles.

Territorial laws have recently been enacted imposing penalties for
the willful or careless setting of forest fires, or failure to oxtinguish
camp fires, ete. Also by legal enactment an annaal “ Arbor Day?” has
been designated for the planting of trees throughout the Territory.

Except in a small portion of the Territory north of Salmon River, ir-
rigation is necessary in the cultivation of crops. The conservation of
the mountain streains is of great importance. Millions of acres of land
saitable for agricultural purposes can be made productive only by sys-
tems of irrigation, and these should be encouraged and promoted by a

. liberal policy on the part of the Government.

The people of the Territory earnestly desire the continuance of the
desert-land act, under which vast tracts of arid land may be reclaimed
and made valuable. In many of the counties irrigation companies have.
been organized and large canals and auxiliary ditches constructed.

ADA COUNTY.
Total arca, 3,500 square miles; ostimated forest area, 50 square miles.

This county, in which is Boisé City, the Territorial capital, is sitnated
near the southwest corner of the Territory. Snake River forms its
boundary line at the southwest. The Boisé River divides the county
into two nearly equal parts. The southern portion consists of rolling
lands, too high for irrigation. The northern part is divided by the
Payette River, and has many narrow and fertile valleys.

The only timber in the county is a narrow belt of Pine and Fir on
the mountains of its castern border, and a growth of Cottoi-wood and
Willow along the Boisé River.
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ALTURAS COUNTY.
(Total area, 16,700 square miles ; estimated forest area, 2,500 square miles.)

This county is bounded on the south by the Snake River, and is
drained Dby its tributaries. The northern portion is mountainous, while
the valley of the Snake is rolling and consists of sage-brush plains and
almost impassable lava beds. The bulk of the timber is found in the
northwest part of the county, and consists of Yellow and Black Pine,
Fir, and Spruce. Red Fir and Black Pine are the predominant species.
They do not grow large, nor are they very abundant. Aspen is found
in the mountaius, and ‘Cottonwood along the streams.

A little planting is done, with the aid of irrigation.

BEAR LAKE COUNTY.
Total area, 1,200 square miles; estimated forest area, 40 square miles.
¥ ] y q

This county is situated in the southeast corner of the Territory, and
is divided into two unecqual portions by the Bear River and Bear Lake.
Streams tributary to the river and lake rise in the mountain ranges
which traverse the eastern and western portions of the county.

About one-half the area of the county is agricultural land. The re-
mainder is broken and mountainous and composed of timber or grazing
lands.

The average altitude is 5,900 feet. The rain-fall is chiefly in spring
and antumn. Crops are cultivated mainly by meacs of irrigation.

The timber is mostly situated along the ravines near the crest of the
high range which forms the western border of the county.

There is also some scattering timber on the slopes of the range in the
castern part. About one-third of the timber is fully stocked, one-third
brush, and the remainder burned over.

The forest growth consists of White and Yellow I’ine, White Fir,
Mountain Mahogany, White Cedar, Cottonwood, and Aspen. Pine and
Fir predominate.

Very little tree planting is done except on a few timber-culture claims,
with the aid of irrigation. Small fruits are grown to some extent, and
also some of the hardier large fruits.

BINGHAM COUNTY.
(Total area, 13,600 square miles ; estimated forest area, 150 square miles.)

This county is also in the southeastern part of the Territory. It is
well watered, the Snake and Bear being the most important rivers.
The surface is greatly varied, and includes mountains, table lands, sage
plains, valleys, and swamps. There is a large proportion of agricultural
and grazing lands.

The little timber there is in the county is situated mainly in the
northeastern part, and in canyons and narrow valleys. It is estimated
that one-half is well grown, and the larger portion of the remainder is
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thrifty young Fir (red) and Cottonwood. No forest fires have occurred
for a number of years. On a few timber-culture claims trees are grown
with the aid of irrigation.

BOISE COUNTY.

(Total area, 2,500 square miles; estimated forest area, 1,100 square miles.)

Boisé county is situated in the central southwestern portion of the
Territory. Ithas a rolling surface, and is waterced by tributaries of the
Payette and Boisé Rivers. Long Valley, about 75 by 15 miles in ex-
tent, and Garden Valley, also of large size, contain rich farming lands.
There are wide tracts of grazing land in different parts of the county.

Some of the finest timber in the Territory grows here, covering from
one-half to two-thirds of the area of the county. The predominant
species are Yellow and Black Pine, Red Fir, and Balszm.

CASSIA COUNTY.
- (Total area, 4,300 square miles; estimated forest area, 100 square miles. )

This county occupies acentral position upon the southern border of
the Territory.. Snake River bounds it on the north, and it is watered
by tributaries of the samestream, The surface of the county gradually
rises from the Snake River south to the Utah line, where it be-
comes rough and mountainous, but interspersed with numerous valleys
of greater or less extent. It is essentially a stock-growing county, and
as such ranks among the first in the Territory.

The winter climate is cold and changeable. The amount of snow-fall
in the valleys is not very heavy, but immense qnantities accumulate in
the mountains, which afford vast stores of moisture for the growing
crops when the hot days of summer come. .~There isa great deal of rain
in the valleys during the winter season, or from about the 1st of No-
vember to the middle of April. During the remainder of the year rain
seldom falls, except occasionally a shower about the 1st of July. Con-
sequently no crops can ordinarily be raised without irrigation.

The forest area is very limited and confined almost wholly to the
mountains of the southern portion. Yellow and Black Pine and Balsam
Fir are the principal timber trees. Good sawing timber, however, is
getting scarce, although there is plenty of an inferior quality to furnish
the county with rough lumber for a long time to come. The supply for
fuel is inexhaustible. Cedar grows abundantly on the low mountains,
and there are large bodies of Pine of small growth farther up on the
mountains and in the canyons. Thereis some Mountain Mahogany and
Nut or Pifion Pine, both of which make superior fuel,

CUSTER COUNTY.
(Total arca, 5,800 square miles; estimated forest area, 1,900 square miles.

‘This couuty is centrally located in the Territory. It is broken by
many low mountain ranges. The Salnon River, pursuing a zigzag
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course in a northeasterly direction through the county, receives the
waters of eleven large affluents. Lost River and its tributaries water
the southeastern part of the county. The topography of the region is
greatly varied, and agricultural, grazing, and timber lands cover nearly
the entire area. In the western part of the county are a number of
small lakes.

Nearly one-half of the county is forest land. Very little, if any, has
. been made waste by burning. Pine, Fir, and Cottonwood are the pre-
dominant trees. The timber is inferior, the trees rarely exceeding two
feet in diameter of trunk. Cottonwood is used mostly for fuel.

With the exeeption of a few fruit trees no tree planting is reported.

IDAHO COUNTY.

(Total area, 9,200 squarc miles; cstimated forest arca, 1,050 square miles.)

Idaho County is essentially a mountainous region, the principal por-
tion of the Salmon River Mountains being included within its bounda-
ries. These mountains are in no well-defined range, but are a vast col-
Jeetion of irregularly scattered peaks, overtopping a wilderness of lesser
peaks, all of a rugged and forbidding aspect. The average altitude is
about 6,000 feet, though many peakshave an elevation of nearly double
that height,

The county is watered principally by the Salmon River and its tribu-
taries. The northern portion is drained by some of the forks of the
Clearwater. Salmon River cuts a deep chasm through the county from
east to west, Its valley is from 3,000 to 4,000 feet lower than the aver-
age altitnde of the mining camps scattered through the adjacent mount-
ains, cansing a marked difference in climate. In the winter snow rarely
falls before February, and frequently the ground is not whitened during
the year, while in the sarrounding mining camps the snow covers the
mountain sides from 4 to 8 feet in depth.

Camas Prairie, comprising an area of six to ten townships on the
western border, is the only agricultural portion of the county.

The forests cover the outer portions of the county. Three-fourths of
the timber-lands are well stocked, one-eighth is young growth,and one-
eighth made waste by recent fires. The principal species of trees are
Cedar, White Pine, Tamarack, and Red and Yellow Fir. Some of the
timber is very large and fine, growing from 1 to 6 feet in diameter. In
the open country considerable tree-planting is done without the aid of
" irrigation.

KOOTENAI COUNTY,

(Total area, 4,830 square miles ; cstimated forest area, 2,400 square miles.)

This county is in the extreme northern or ¢ pan-handle ” portion of
Idaho. The high and rugged Ceur d’Alene Mountains extend through
the central part from east to west, Flanking this range are lakes Pend
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d’Oreille, Kaniska, Ceeur d’Alene, and others of lesser note. Clark’s
Fork of the Columbia and the Spokane are the principal rivers.

The forest growth, which is pretty well distributed over the county,
consists mainly of Yellow and Black Pine, Fir, Cedar, Cottonwood, Yew,
Alder, and Willow; Pine predominating. A small portion has Dbeen
burned over and made waste. The finest timber of the territory is found
in this county on the waters of the Cewur d’Alene, St. Josepl, and
St, Mary’s Rivers. One authority states that on the banks of the first
named thousands of immense trees can be seen, the trunks of which
will measuare from 1 to 13 feet in diameter. This has long been known
as the best timbered section of Northern Idaho, and is second only in
importance to that on Puget Sound.

Onthe banks of Kootenai Lake there is a large body of fine saw-timber,
For miles on either side of Pack River there are bodies of good timber
along its course.

The line of the Union Pacific Railroad passes directly through this
region, and a heavy draft is likely to be made upon its timber resources.

A little tree-planting is done in Kootenai County ou timber-culture
claims without the aid of irrigation,

LEMHI COUNTY.
(Total arca, 3,870 square miles; ostimated forest area, 2,100 square miles.)

This county has for its northeastern boundary a portion of the main
Rocky Mountain range. [t is watered by the Salinon River, its main
affluent, the Lemhi, and numerous smaller streams tributary to the two
named. Two great valleys, the Lemhi and Pahsamari, and a few lesser
oues, afford some 300,000 acres of land suitable for cultivation.

The heaviest timber is found along the north fork of Salmon River,
and within 35 miles of Salmon City. DPine trees with trunks 3 and 4
feet in diameter, and attaining a height of 60 and 70 feet, are common.
Timber also extends along the mountains on either side of the valleys
oceupying the central portion of the county. White and Black Pine
and Fir are the predominant forest trees.

NEZ PERCES COUNTY,
(Total area, 3,100 square miles; estimated forest area, 450 square miles.)

The Salon River, extending through the county from east to west,
divides it nearly equally.

The average elevation is about 3,000 feet; the lowest altitude in the
Territory (680 feet above s2ua level) is at Lewiston, in this county. The
climate is mild, and the rain-fall safficient for the growth of crops. Ag-
riculture and stock-raising are the chief industries.

The timber, which is mostly situated in the mountains along the east-
ern border of the county, consists of Yellow and Black I’ine, Red and
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White Fir, Cedar, and Larch. Much of the timber is large, reaching a
diameter of 3to 5 feet.
A few forest trees are cultivated on timber-culture claims without the
aid of irrigation.
ONEIDA COUNTY.

(Total area, 2,500 square miles ; estimated forest area, 150 square miles. )

This county is situated in the southeast corner of the Territory and
is an agricultural region. There is but little timber, and that is found
in the central and southeastern portions.

Red FYir, Cedar, and Aspen are the predominant forest trees.

OWYHEE COUNTY.,

(Total area, 7,430 square miles ; estimated forest area, 300 square miles,)

This large county oceupies the southwestern corner of the Territory.
Snake River forms its northern boundary. In the eastern part are ex-
tensive sage-brash plains. As a whole the county is mainly adapted
to stock-raising,

The only timber reported is a body covering the South Mountain
range, in the west central part.

SHOSHONE COUNTY.

(Total area, 5,200 square miles; estimated forest area, 1,900 square miles.)

This county is situated in the northern part of the Territory. The
Bitter Root and Ceeur d’Alene Mouuntains, which form a part of the
Rocky Mountain chain, constitute its northeastern boundary. Its
principal streams are the Tolo Tork and North Fork of the Clearwater
River.

The greater portion of the county is mountainous, and includes large
bodies of timber. The forest growth consists of Red and White Fir,
Yellow and White Pine, White Spruce, Hemlock, Tamarack, Cedar,
Yew, and several minor species. The timber grows of medium size on
the mountains, and larger on the bottom lands ; portions of it on the
high ridges have been destroyed Ly fire.

WASHINGTON COUNTY.

(Total area, 2,500 squarc miles; estimated forest area, 900 square miles. )

This county, situated in west central Idaho, is bounded on the west
by Snake River. The Weiser River and other streams water the in-
terior of the county.

Black and White Pine, Red and White Fir, Hemlock and Balsam,
are the principal species of forest trees, Pine predominates. The
heaviest bodies of timber are found in the northern and eastern parts
of the county. The trees composing the forest vary greatly in size, the
trunks measuring from 1to 6 feet in diameter, There is not much brush,
and but little timber has been destroyed by fire.
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MONTANA.

The Territory of Montana, having the form of an immense parallelo-
gram, and embracing a superficial area of 145,776 square miles, occupies
a large space upon the map of the United States. It is situated in the
extreme northern tier of Territories, bordering upon the British Pos-
sessions. The Rocky Mountain chain, constituting the Continental
Divide, passes through the western portion. About four-fifths of the
entire arca belongs to the Atlantic slope, being drained by the Missouri
River and its tributaries, and one-fifth to the Pacific slope, being drained
by the headwaters of the Columbia. The mountain range separating
0 unequally the two parts of the Territory is comparatively low, and
the contiguity of the region to the Pacific Ocean renders it, to a degree,
subject to the climatic influences governing the western coast.

Three-fifths of Montana, comprising the eastern and central portions,
is a rolling plateau, having an average elevation of 3,000 feet, broken
by mountain spurs, buttes, and headlands, and watered by numerous
streams. It is pre-cminently o gmzihg country, and is largely covered
with the nutritious bunch grass. In this eastern part, north of the Mis-
souri River, are vast plains. The western two-fifths of the Territory is
wountainous.

As a general thing the mountains of this section are less rugged than
in the Colorado group ; although here and there are sharp angular
peaks, yet as a general rule, instcad of the rocky, jagged sides and
serrated crests, there are smooth slopes and rounded outlines. The
height of both mountains and valleys, as will be seen from the list of
elevations presented below, is much less than that of the great mount-
ain belt of Colorado and Wyoming, and even that of New Mexico,
Utah, and Nevada.

Elevations in Montana, chietly along a line running east and west
near the middle of the Territory :

Feot.
Fort Union, at the mouth of the Yellowstone. ............ 2,022
Trading Post, on Milk River............................. 2,383
Fort Benton ...... ... 2,780
Forks of Sun River ._............... ... ... ... 4,114
Lewis and Clark’s Pass.. .. coo. oo ioer oo . 6,519

Blackfoot Fork, near the month of Salmon Tront Crecl . 3, 966
Blackfoot Fork, near its junction with Hell Gate River .. 3,247

Missoula River, near the mouth of St. Regis de Borgia.... 2,807
Summit of Ccur d’Aléne Mountains, at Ceeur d’Aléne Pass. 5,089
Fort Owen, in Bitter Root Valley.............o.. ....... 3,284
Deer Lodge City, in Deer Lodge Valley ... ... .ooo...... 4,768
Prickly Pear Valley, near Helena ... ... ... _........ 4,000
Little Blackfoot, or Mullens Pass ............... ... _. 6,283

From this list we see that the western or intermontane basin has
a depression less than 3,000 feet above the level of the sea; and that
the least altitudes of the eastern slope range from 4,000 to 2,022 feet
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above the level of the sea. Comparing these with the altitudes of the
other Territories, we find the difference much greater than would be
anticipated. TFor this purposc I give here the clevations of a few peints -

Feel.
Albuquerque, N MeX .o ooeeimmnn e iance e e 5,032
Santa FG6 N MeX . on e e iiieie e me s nnes 6,840
Denver, Colo. .o ie i i racaer s s 5, 300
Green River, at the railroad crossing, Wyoming.......... G, 140
Salt Lake City, Utali oo oomoee oo ee o 4,350
The Humbolt Sink, Utah ..o oo ane i iirmmrimnece i onns 4,017
Fort Laramie, Wyo. ... ..o ianen et memaaacate s 1,519
-Sweet Water River, at Independence Rock, Wyo......... H, 093
Soutl Pass City, Wy0 . ceeeearmanormn i cecamae s 7,857

From this we see that even the lowest point of the Great Dasin near
the « Humboldt Sink?” is 1,126 feet above the mouth of the St. Regis de
Borgia, and 733 feet above Lort Owen. This very important fact in re-
gard to the physical geography of this Territory will serve as an expla-
nation of its comparatively mild climate, notwithstanding its northern
latitude.

Probably none of the southern and central ranges reach the line of
perpetual snow. Those in the extreme north are unexplored. It is
said that glaciers flow from some of them.

The western or mountainous portion of Montana is interspersed with
many fine valleys well adapted to agriculture and stock raising. The
principal forests of the Territory are in this section.

The most dense and continuous bodies of timber are found on the
western flanks of the main range, and on the Cabinet, Caur d’Aléne,
and Bitter Root Mountains, which are contiguous to it, or form the
poundary line between Montana and Idaho. These forests, which ex-
tend to eastern and northern Idaho, are the most extensive and valu-
able of any in the Rocky Mountain region. They guard the sources of
many important streams, and furnish timber supplies for an adjacent
treeless territory of wide extent. Their careful conservation is of the
greatest conseguence.

The forests of Montana are composed mainly of Yellow Pine (Pinus
ponderosa); White Pine (Pinus Aexilis, Pinus albicaulis and Pinus mon-
ticola), Lodge-Pole or Tamarack I'ine (Pinus Murrayana); Red or Yel-
low Fir (Pseudotsuga Douglasit) ; White or Balsam Fir (Abies grandis);
Cedar (Thuya giganteq and Jun iperus Virginiana) ; and Yew (Taxus brevi-
Jolia). The Yellow Pine and Red Fir predominate, forming the bulk of
the forests at the lower altitudes. At higher elevations are found the
White Spruce, Tamarack, and Balsam.

The deciduous species most worthy of mention are the Cottonwood
(Populus monilifera and I angustifolia); Balsam Poplar (P. balsami-
Sfera); Aspen (I tremuloides); Box-Elder (Negundo aceroides); and
Mountain Mahogany (Cerco-carpus ledifolius).

Yellow and White Pine, and White Spruce are the principal timber
trees. The first named is the largest and most useful, and furnishes
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most of the building lumber, both common and finishing. In favoravle
situations the trees of this species attain a height of 100 feet and the
trunks a diameter of 6 or 7 feet.

The White Pine is of smaller growth than the Yellow, the wood is
softer and more subject to decay. The two kinds are, however, used
for many similar purposes.

Lodge-pole Pine seems to be a stunted variety of Pinus Murrayana.
It is a slender tree which covers large areas upon the mountains. It
grows to a height varying from 20 to 100 feet, with trunks from 2 to 10
inches in diameter, often forming masses so nearly impenetrable that
trails must be made with the ax. A section from the trunk of one of
these trees measures 24 inches in diameter and has fourteen layers of
annual growth. A lomberman of experience states that good saw-tim-
ber can be had from the same kind of pine where the growth is less
dense and crowded. The smallest kinds are extensively used for fenc-
ing, ¢logging” for mines, and by the Indians in the construction of
their lodges. A similar growth is found in portions of Wyoming and
Colorado.

Cottonwood and Box-Elder border the streams at comparatively low
clevations. The Aspen covers large surfaces which have bzen denuded
of the original forest growth. It prefers northern slopes and narrow
moist valleys.

Although the forest area of the Territory is large, it is being rapidly
reduced. The destruction by forest fires is almost beyond computation ;
railroads use and transport immense quantities of timber; Inmbering
operations canse a large and steady drain upon the forests; while the
consumption of timber for mining purposes is of equal magnitude.

The Territorial laws prescribe penalties for the willful or careless set-
ting of fires, or failure to extingunish them; and county commissioners
are required to post notices annually in conspicuous places, calling atten-
tion to the provisions of the law. Notwithstanding these precautions,
forest fires are frequent and destructive in the extreme.

A recent legislative act provides for rebatements in taxation to per-
sons planting and cultivating forest trees, under certain conditions
nanied in the law.

Irrigation is practicable at different points upon all streams near the
mountains, and it is stated that by this means crops are cultivated in
every county of the Territory.

Tast of Great Falls the Missouri River has cut a channel 600 to 900
feet deep, through the table-lands to the Dakota line. This gives toits
tributaries a very swift current, although their channels are quite deeply
sunken below the adjacent plains. In the Yellowstone system the
waters flow somewhat nearer the general level.

A number of great irrigation enterprises have been undertaken. The
eanal of the Minnesota and Montana Land and Improvement Company,
in Yellowstone County, is about 40 miles long by 35 feet wide, and 5
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feet deep. Anotherlarge canal, in Chotean County, is 75 miles in length.
Others of similar character are in process of construction. Irrigation
systems are greatly needed for the reclamation, under the desert-land
act, of sterile tracts. The repeal of that act, as proposed, might be a
serious mistake.

The numerous valleys of the TcrritoryK are remarkably fertile, and, with proper

faeilities for irrigation, yield large returns in wheat, oats, barley, and all kinds of
vegetables unsurpassed in quality.

BEAVER HEAD COUNTY. “
(Total area, 2,800 square miles ; estimated forest avea, 1,100 sqnare miles.)

This county is situated in the extreme southwestern corner of the
Territory. 1t is bordered on the north, west, and south by the main
Rocky Mountain range. Beaver Head and Big Hole Rivers are its
principal streams. They flow through a long reach of country and find
outlet at the northeast, through the Jefferson River, into the Missouri.

The surface of the county is much broken, and includes many de-
tached ranges and spurs, which, in some instances, are comparatively
high and rugged. There are anumber of arable valleys, and quite an ex-
tent of rolling, open country suitable for grazing.

Upon all the mountains, except at the highest elevations, there is a
forest growth, but usually not dense nor of great value for lumber. The
forests, however, afford timber supplies for the ordinary local uses, and
serve to protect the head-waters of the streams. )

Red Fir, Black Pine, or Tamarack, White Pine, and White Spruce
are the predominant species.  Black Cottonwood (Populus angustifolia),
which here grows large and tall, borders many of the streams. '

Forest fires have destroyed much timber in the county, but as the
winter snows are heavy and the climate not extremely arid, a new
growth of the same species soon appears,

CIIOTEAU COUNTY.
(Total area, 26,000 square miles ; estimated forest area, 350 square miles,)

The greater part of this immense county, nearly all of which is in the
plains region, is held as an Indian reservation. 1t is sitnated in the
north-central part of the Territory, and is watered by the Missouri
River, the Milk, Marias, and other tributary streams.

The small amount of timber the county contains is found upon the
Sweet Grass Hills in the north, the Bear Paw and Little Rocky Mount-
ains at the northeast, the Highwood Mountains in the southern por-
tion, and on the foot-hills of the main range in the extreme western
part.

The forests are composed almost wholly of an inferior growth of Red
Fir and White Pine, not more than 5 or 10 per cent. of which is good
saw-timber. A scanty growth of Cottonwond lines the streams.
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It is stated that forest fires have not been frequent. When they do
occur, the second growth is usually of the same species as the original,

CUSTER COUNTY.
(Total area, 20,000 square miles; estimated forest area, 200 square miles. )
Custer County, situated in the southeastern corner of the Territory,
is another of the ¢ plains counties.” It is an agrieultural and grazing
region, and is watered by the Yellowstone, Powder, Tongue, and Rose-
bud Rivers and their afluents.

There is but little timber in the county, and that is found in the south-
western part.

DAWSON COUNTY.
(Total area, 2,700 square miles; estimated forest area, 200 square miles.)

This, one of the largest counties of the Territory, is sitnated in its
northeastern corner. More than one-half of its area, at the north, is
still held as an Indian reservation. Itis wholly in the plains region.
The Missouri River flows through the central part and the Yellowstone
crosses the southeast corner. The only timber of any importance—and
that very limited in extent—is situated in the piney buttes, in the south-
western portion of the county.

DEER LODGE COUNTY.
(Total arca, 5,000 square miles ; estimated forest area, 2,400 square miles.)

This eounty lies npon the western slope of the Continental Divide,
The main Rocky Mountain range forms its northern , eastern, and, in
part, its southern boundaries. 'The arca of this countv is quite equally
divided between mountains and valleys, the most notable of the latter
being Deer Lodge Valley, which is 30 miles long and from 3 to 10 miles
wide.

Numerous streams afford a plentiful water supply for irrigation and
other purposes.

All of the mountains are more or less timbered, the heaviest growth
being found in the northern and southwestern parts of the county,
Red Fir, White and Yellow Pine and Cedar, are the principal species
of forest trees. Fir and ¢ Lodge-pole Pine” (a variety of the White
Pine) predominate,

One-half of the tinber lands is covered with Lodge-pole Piune, one-fourth has trees

of large growth, and one-fonrth is brush and burned over. The trunks of the larger
species attain a diameter of 4 to 5 feet.

FERGUS COUNTY.
(Total area, 7,500 square miles; estimated forest area, 700 squatre miles, )

This county is situated in the central part of the Territory. . The
Muscle Shell River, a tributary of the Missouri, bounds it on the south
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and east. Its average elevation is about 3,500 feet above sea-level,
One-thivrd of the area is mountainous, and covered with a scanty
growth of timber. The remaining portion consists of long, narrow
plateaus, with deep valleys and ravines at the sides. The bottom-lands,
bordering the streams, are of small extent, and in some parts are too
stony for cultivation. To a great extent the soil is gravelly. This,
in connection with the broken configuration, and prevailing arid condi-
tions, will greatly limit agricultural operations.

The timber lands are situated in the central and western portions of
the county. The greater part are thinly wooded, the forest growth ap-
pearing on rocky ridges, buttes, and the sheltered sides of plateaus.
The predominant species are Yellow and White Pine and Fir. Only
the first two grow large enough for lumber. The White Pine is small,
and is much used for fencing poles. A scattering growth of Coltonwood
and Box-elder along the streams farnishes more or less fuel.

About one twenty-fifth of the timber area is fully stocked, and one-
fiftieth is brush.

Forest fires have been very destructive. A correspondent, under date
of August, 1886, describes one then prevailing on the Fort Maginnis
military reservation., He recounts the unavailing efforts of citizens to
subdue it, and the utter indifference with which the matter was viewed
by the commandant of the post, who refused to extend any aid in the
premises.

Tree-planting, either with or without the aid of irrigation, is deemed
impracticable. The atmosphere contains so little moisture that trees
sunburn in summer and freeze dry in winter.

GALLATIN COUNTY.
(Total area, 7,100 square miles; estimated forest area, 1,600 sqnare miles.)

Situated upon the southern border of the Territory at a moderate
elevation, and abundantly watered by streams flowing from Yellowstone
Park, this county ranks among the first in Montana for fertility and
productiveness. Its surface is greatly varied, and includes mountains,
foot-hills, and valleys.

Most of the mountain slopes are covered with timber; the trees, how-
ever, do not grow large. Yellow and White Pine and Fir are the pre-
dominant species. Lodge-pole Pine is the most common variety, and
occupies large areas. Cottonwood grows along the streams. About
40 per cent. of the timber land has been burued over.

JEFFERSON COUNTY.
(Total area, 2,200 square miles; estimated forest area, 350 square miles.)

This county lies upon the eastern slope of the main range and is cen.
trally situated in the western or timbered portion of the Territory. The
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Jefferson and Missouri Rivers, respectively, form its southern and east-
ern boundaries. It is well watered by numerous tributary creeks.

The timber, coifined mostly to the mountain slopes, is neither very
heavy nor dense. Yellow and White Pine-and Spruce (variety not
named) are the principal species of forest trees. Cottonwood borders
the streams.

Complaint is made that lumbermen cut large quantities of timber
which they fail to use, leaving it on the ground to decay.

With the aid of irrigation, a fow forest trees are cultivated for orna-
mental purposes.

LEWIS AND CLARKE COUNTY.
(Total area, 2,100 square miles; estimated forest area, 400 square miles.)

This county lies directly north of Jefferson and, in common with the
latter, is bounded on the west by the main Rocky Mountain range. The
Missouri and Sun Rivers, respectively, constitute its eastern and north-
ern boundaries. )

One-half or more of the county is mountainous and more or less tim-
bered. On the sheltered slopes of the mountains, the trees are tall and
straight, varying in diameter of trunk from 4 inches to 2 feet. In
situations where the southwest winds have unobstructed sweep, the
forest growth is scanty and dwarfed. Yellow and White Pine and Red
Ifir are the predominant trees and constitute the principal timber. As
in most other parts of this region, Cottonwood borders the streams.

Some claims have been taken under the timber-culture act, trees being
cultivated with the aid of irrigation.

MADISON COUNTY.
(Total area, 4,500 square miles, estimated forest area, 900 square miles.)

Madison County is situated near the southwest corner of the Terri-
tory. Its area embraces mountains, valley and grazing land in almost
equal proportions. The Jefferson and Madison are its principal rivers.

The forests, composed chiefly of Red Fir and White P’ine, grow upon
the mountain ranges, which have quite geueral distribution throughout
the county. The Fir reaches a size of 10 to 40 inches in diameter of
trunk, while the Pine is much smaller, rarely exceeding 12 inches in
diameter. Cottonwood fringes the streams. About one-fourth of the
forest growth is good timber, one-fourth young trees and brush, and
the remainder made waste by burning. '

It is said that forest fires occur every fall in the dry season.

Trees are grown to a limited extent, and with indifferent success, on
timber-culture claims, with the aid of irrigation.

Some loss of life and property by avalanches is reported.
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MEAGIER COUNTY.
Total area, 5,700 square miles; estimated forest avea, 1 100 square miles,
’ i ’ ) 4y §

This county is situated near the ecenter of the Territory. The Mis.
souri River forms its western boundary. Other important streams are
the Muscle Shell and Smith Rivers. Mouuntaiuns, valleys, and foot-hills,
or grazing lands, further vary the surface of the county.

The forests are mostly situated on the mountain slopes, the main
sources of timber supply being the Big and Little Belt, Snowy and Elk
Mountains, and portions of the Highwood and Crazy ranges. The
best timber is usually in the least accessible districts It is estimated
that one-tenth of the forest area is good timber and three-tenths prom-
ising second growth. The remainder is Drash and lands made waste
by fire.

Yellow and White Pine and Spruce are the principal timber trees.
Cottonwood is used to some extent for fuel.

The following list includes the names and location of the different
species native to this county :

Yollow Pine (Pinus ponderosay, Smith River and elsewhere.

White Pine (P. elbicaulis), Little Belt Mountains.

Lodge-polo Pine, wrongly called Tamarack (P. Murrayana), Little Belt
Mountains.

Blue (or White) Spruce (Picea Pungens), all mountain ranges.

Cottonwood (Populus monilifera), widely distributed,

Black Cottonwood (1. angustifolia), all large streams,

Balsam Poplar (. balsamifera), Belt Creek.

Aspen (P. tremuloides), mountain ranges,

Box-elder (Negundo aceroides), margings of stteams.

Dwart Maple (Acer glabrum), Little Belt Monntains,

Mountain Mahogany (Cercocarpus ledifolins), Little Belt Mountains,

Wild Cherry (Prunus demissa and P, Pennsylvanica), creek valleys.

Black Birch (Betula occidentalis), borders of streams.

MISSOULA COUNTY.

(Total area, 24,500 square miles; estimated forest area, 16,200 square miles.)

This county, of such great extent, is situated in the northwest corner
of the Territory, and upon the western slope of the continental divide.

The Cabinet, Coeur d’Alene, and Bitter Root Mountains and their
outlying spurs occupy a large portion of the western half of the county,
It is watered by the Kootenai, Clarke’s Fork of the Columbia, Missoula,
Bitter Root, Pend @’Oreille and other streams. Flathead Lalke, a sheet
of water 30 miles in length by 10 in width, is situated in the northeast-
ern portion. A few other small lakes are found in the same region,
The surface of the county is about one-third mountains and hills, and
the remaining part consists of valleys and plateaus. Agriculture and
fruit-raising are leading industries; many fine orchards have been
grown.
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The mountains are not rugged and are comparatively low, rarely ex-
ceeding 8,000 feet in altitude. They, as well as the foot-hills, are usu-
ally covered with timber. Some of the low, Rocky Mountain spurs at
the eastward, however, are quite bare. About three-eighths of the
forest growth is good timber; as much more is promising youn g growth,
while the remainder has been made waste by fire.

The leading species of forest trees are Yellow and White Pine, Red
and White Fir, White Spruce, Tamarack, Cedar ( Thuya aigantea), Larch,
and Balsam., In the bottoms and along the streams are found Balm of
Gilead, Birch, Alder, Willow, etc. The Pines, Firs, and Tamarack fur-
nish most of the lumber supplies. The Yellow Pine grows large, and
is the predominant forest tree.

At higher elevations the White Spruce is the leading species.

SILVER BOW COUNTY.
(Total area, 576 square miles ; estimated forest area, G0 square miles. )

The county of Silver Bow, situated upon the crest of the main Rocky
Mountain range, is one of the principal mining centers of the region.

Mining interests have greatly flourished here, but the forests have suf-
fered in a corresponding degree. The demand for mining timbers and

wood for charcoal manufacture has been so great, that the once valuable

forest lands of the county have been almost wholly stripped. There is
but little, if any, chance for reproduction of the forest growth. A little
timber still remains in the western part of the county, but is likely
to be consumed during the next three years.

Yellow and White Pine, Red Fir, and White Spruce are the predomi-
nant species. The Iir grows to a size of 6 to 15 inches in diameter of
trunk, and the Sprucereaches an average diameter of 15 inches. Lodge-
pole Pine grows from 2 to 6 inches in diameter. A small growth of
Cottonwood and Willow is found along the streams. A correspondent
writes :

The timber question is a serious one for this part of the Territory., Thoe consump-
tion of timber is so great that the forests of western Montana will be cut off within

the next ten years.
YELLOWSTONE COUNTY.

(Total area, 3,600 square miles ; estimated forest area, 25 square miles.)

There are no mountains in this county, and no forests of importance,
The Yellowstone River forms its southern boundary.

Upon the bottom lands and hills, skirting this river and its tributary
creeks, is found a little timber, consisting of Pine, Cedar, and Cotton-
wood ; none of which, unless the latter, attains large size. Alout one-
cighth of the forest growth is said to be good timber,

CROW INDIAN RESERVATION.
(Total area, 7,200 square miles; estimated forest area, 700 square miles.)

This reservation is in the south-central part of Montana, bordering
on the Territory of Wyoming. The Yellowstoune River bounds it on
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the north; and the entire area is fairly well watered by the two Big
orn Rivers, the Nez Perce and Rosebud Rivers and their affluents,
all of which are tributary to the Yellowstone.

In the southern part of the reservation are outlying spurs and foot-
hills of the Wyoming ranges. These arc covered to some extent with
Pine, Fir, and Spruce timber. The foot-hills of the Snow Mountains,
which encroach upon the western border of the reservation, also bear a
forest growth, but no report concerning the same has been received.

WYOMING.

The Territory of Wyoming, in sitnation, exterior form, area, and con-
figuration, has much in common with her southern neighbor, the State
of Colorado. Both lic in the northern temperate zone, and cover por-
tions of the great interior plateau where the open country and mount-
ains meet. In both are high and rugged mountain ranges, wide plains,
valleys, and powerful streams. One contains the distribution or radi-
ating center of the water system of the Northwest; in the other is the
distribative center of the water system of the Southwest.

The surface area of the Territory is 100,375 square miles and its mean
altitude about 6,000 feet above the sea. The main Rocky Mountain
range crosses it in a direction from northwest to southeast. This is
flanked upon cither side by minor ranges, groups, and spurs, the most
prominent of which are the Big Iforn Mountains in the north, the
Laramic and Medicine Bow ranges in the south, and the Bear, Salt
River, and Teton Mountains at the west.

In the southwestern part, and following the trend of {he main
range from northwest to southeast is an area of barren country, about
200 miles in length and from 50 to 90 in breadth. Its northern part
comprises the ¢ Colorado Desert,” or Green River Basin; the central
portion is mostly sage-brush and sand, and the southeastern part
is known as the “Red Desert.” The surface of this desolate region—
which extends southward into western Colorado and castern Utah—is
broken Ly hills, sand dunes, and buttes.

As an oftset to this, in the northwestern corner of the Territory is
the Yellowstone National Park, a region remarkable for its grand and
wonderful scenery. Here, amid snowy peaks and vast forests, are the
sources of the Big Iorn, Yellowstone, Madison, Green, and Snake Riv-
ers; the first three finding outlet through the Missouri and Mississippi
to the Gulf of Mexico, the next through the Colorado of the West to
the Gulf of California, and the last through the Columbia to the Pacific
Ocean. In this part of Wyoming are also a number of beautiful lakes,
of which the Yellowstone is the best known,

The North Platte, Green, Big llorn, and Powder are the principal
rivers. Numerous other streams, of greater or less importance, water
the different portions of the Territory,
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The climate, though cool and bracing, as befits a high altitude, is not
rigorous except in the higher mountains. But slight falls of rain or
snow occur during the year, so that the aggregate of sunny days is very
great. The mean annual rain-fall, including snow, varies from 12 to 15
inches. The greatest humidity is from the middle of autumn to the
middle of spring. Irrigation is depended upon for raising farm prod-
ucts, the rain-fall being insufficient to mature crops, except grass for
grazing purposes.

Stock-raising is as yet the chief indastry, though the natural resources
of the Territory are extremely varied. It is estimated that one-eighth
of its entire area is suitable for cultivation.

The forests of Wyoming are confined mainly to the mountainranges.
Some of them are of wide extent, aud the timber quite dense and heavy;
but, as a rule, they are not equal to those of the Territories farther north
and west. The best timber is found on the southern part of the Big
Horn Mountains, the central portion of the Laramie Range, Medicine
Bow, and Sierra Madre Mountains, and the northern spurs of the Uintah
Range, which extend from Utal into southern Wyoming. Upon nearly
all of these mountains the snows are heavy, and remain, in part, through-
out the year., The Shoshone, Teton, and Snake River ranges also bear
quite heavy forests. The timber upon the eastern extension of the
Sweetwater range and western portion of the Rattlesnake Mountains
islight and scattering. The widest timbered area is in the northwestern
part of the Territory, covering the Wind River, Shoshone, and other
mountains of the main range, including the groups of Yellowstone Park.

There is considerable timLer mostly Yellow Pine, upon the Black
Iills near the Dakota line.

Measurements of the timber limits of various mountains have been made, which
show the heights, in their respective latitudes, above which coniferous trees—the
hardiest of any species—will not grow. The timber line of Mount Washburn is 9,900
feet above sca level, while the altitude of that mountain is 10,338 feet; the timber
line of Mount Hayden, of the Teton range, is 11,000 feet, while its altitude is 13,858
feet above the sea; the timber line of the Wind River range is 10,160 feet, while its
general altitude is 11,500 feet above the sea.

Yellow and White Pine and White Spruce are the principal timber
trees. Many regard the Yellow Pine as the best and most useful tree,
while others think the White Spruce furnishes the best timber for all
purposes.

Lodge-pole Pine (Pinus Murrayana) is the prevailing forest tree in a
wide area along the mountain range north and south of Laramie. 1tis
also common in the northwestern and other portions of the Territory.
It often replaces the original growth after fires, ete.

Red Cedar (Juniperus Virginiana) has a scattering growth upon the
foot-hills and low eclevations in many parts of the Territory.

The Cottonwood ( Populus monilifera and P. angustifolia) fringes many
of the streams.

R
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The entire forest area of the Territory is cstimated at 12,060 square
miles. Large portions, however, are thinly stocked and other parts
have been overrun by fire.

The several species, comprising, so far as known, the forest flora of
the Territory, are named in the following list:

Yellow Pine (Pinus ponderosa, Dougl.).

White Pine (Pinus flexilis, James).

Black, or Lodge-pole Pine (P, Murrayana, Balfour),
Pifion, or Nut Pine (linus edulis, Engelm.).
White Spruce (Dicea Engelmanni, Engelm, ),

Blue (or White) Spruce ( Licea pungens, Engelm, ),
Black Spruce (Picea nigra, Link).

Red Fir (Psendotsuga Douglasii, Carr).

Balsam (.Ibics subalping, Engelm. ),

Balsam I'ir (4bics balsamea, Mill).

Ked Cedar (Juniperus Virginiana, L.).
Cottonwood ( Populus Mounilifera, Ait.)
Cottonwood (Populus angustifolia, James)

Aspen (Populus tremuloides, Michx.).

Willow (Salix longifolia, Muhl.).

Green Ash (Fraxinus viridis, Michx.).

Box-Elder (Negundo aceroides, Moench).

Scrub Oak (Quercus undulata, Torr).

Mountain Mahogany Cercocarpus ledifolius, Nutt).
Mouutain Mahogany (Cercocarpus parrifolius, Nutt).
Wild Plum ( Prunus Americana, Marsh).

Wild Cherry (Prunus Pennsyleanica, L. 1.).

Black Birch (Betula occidentalis, Hook).

A small tree, not included in the above, is known locally as ¢ Iron
Woold” It grows along the streams in bunches or clusters, the bark
resembling that of the Red Cherry. It has long, slender stems, which
are often used for fishing-rods. No complete deseription of this species
has been obtained.

The principal demands upon the forest are for railway timbers and
cross-ties, the manufacture of lumber—for local uses—and timber for
fencing and fuel.  But little if any timber is exported.

Common lumber, used in building, is mostly of the native wood.
Laramie and Kvanston are principal points of production of native
lumber. Hard woods and Southern Pine for finishing and flooring are
brought from the llast ; White Cedar shingles are obtained from the Pa-
cific region. It is estimated that 40 per cent. of the lumber used in the
Territory is imported.

The statutory laws preseribe a penalty of fine and imprisonment for
the willful or careless firing of woods, marshes, or prairies, and satisfac-
tion in damages to any person injured. Forest fires, nevertheless, are
frequent and destructive.

No officers are specially charged with the cuforcement of the forest
laws, and although there may be violations of the same, the guilty par-
ties are rarely if everapprehended.
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Wyoming is within the ¢ arid belt,” and irrigation is depended upon
for the raising of crops. The tillable area of the Territory is estimated
at 12,000 square miles. The land is easily broken and culti vated, being
generally free from stones and other obstructions. 1In exceptional sea-
sons the natural rain-fall is sufficient to produce a growth of grain and
vegetables, but irrigation ditches and a reliable supply of water are
necessary to insure the success of farming operations. During the last
few years many companies have been incorporated in the Territory for
the purpose of constructing irrigating canals and ditehes. Many of
these enterprises are now in successful operation. In a period of four
months during the year 1886, within the district comprising the south-
castern portion of Laramie County, there were recorded the articles of
iucorporation of over five hundred canals and ditehes, extending over
1,000 miles in length and covering at least 100,000 acres of land. The
works of the Wyoming Development Company, in the same county,
inclade two canals, 29 and 37 miles long, respectively, and from 20 to
25 feet wide; 19 miles of lateral ditches, from 6 to 12 feet wide, and a
rock tunnel three-fourths of a mile long, with a flow of 1,500 cubic
feet. per second. This system, built at a cost of £500,000, reclaims
60,000 acres of desert land.

ALBANY COUNTY.

Total area, 6,922 square miles; estimated forest area, 810 square miles.
q y 1

This is a long and narrow county, in the southeastern part of the
Territory. The Laramie and Medicine Bow ranges occupy large areas
in the north central, eastern, and southern portions.

The North Platte and Big Laramic Rivers are the principal water-
courses, These, together with numerous tributary streams having their
sources in the snowy mountains of the region, furnish an abundance
of water for irrigating purposes.

The forest growth consists mainly of Yellow and White Pine, Tam-
arack or Lodge-pole ’ine, Red Cedar, and Aspen. It is mostly con-
fined to the mountain slopes and foot-hills. The heaviest bodies of
timber are found in the central and southwestern parts of the county.

Between Fort Fetterman and Laramie Peak on the La Bonte and Horseshoe Creeks,
and on the Caspar Mountain, 50 miles west of Fort Ifetterman, are large tracts of
good saw timber. Along the North Platte and its tributary creeks are fine growths
of Cottonwood and Box Elder.

Lodge-pole Pine (Pinus Murrayana) is the predominant forest tree
along the range east of Laramie. Yellow Pine is common along the
lower mountains, but does not have a dense growth. It is the largest
and most valuable of the pines. White Pine (Pinus flexilis) grows near
the timber line. A scattering growth of Red Cedar is found on the
foot-hills. Of the two varieties of Cottonwood native to this region

"(Populus monilifera and Lopulus angustifolia) the latter is the most
prevalent. It is estimated that one-quarter of the entire forest area is
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good timber. Upoun northern slopes, after the original stock lLas been
cut or destroyed, a second growth soon follows, consisting of Lodge-
pole Pine, or species similar to the first growth. Iforest trees are
planted and cultivated to a very limited extent, with the aid of irriga-
tion.

CARBON COUNTY.

(Total area, 13,526 squarc miles; estimated forest area, 1,360 square miles.)

This county is in the south central portion of the Territory. Its arca
is quite equally divided between mountains and plains. The Laramic
Plains extend across its castern border, and westward to the North
Platte River. The principal mountain ranges are the Medicine Bow at
the southeast, Sierra Madre at the southwest, and the Seminole and
Rattlesnake in the west central portion. Spurs of the Big Horn and
Laramie ranges penetrate the county at the northeast and north, The
North Platte River, for a distance of about 200 miles, flows through the
interior of the county. Many other streams tributary to the Platte,
and the Powder River at the north, have their sources here. Upon all
the mountains are coniferous forests, of greater or less extent, the most
important being upon the snowy ranges of the Medicine Bow and Sierra
Madre. The forest growth appears at altitudes ranging from 8,000 to
12,000 feet above sea-level, and consists, for the most part, of Yellow
and White Pine, Tamarack or Lodge-pole Pine, White Spruce, and
Aspen. Lodge-pole Pine is the predominant species. It grows from 2
to 14 inches in diameter. At high elevations in the Medicine Bow
Mountains the White Spruce attains great size, the trunks of that
species sometimes reaching a diameter of 6 feet. In sheltered places
along French Creek, on the western slope of the same range, the Aspen
grows very large, the bodies of the trees often being 2 feet in diameter.
About one-half of the forest arca is good timber, though not large, the
trees having a tall and slender habit. Immense coal fields exist in this
region and have been partially developed—a condition whick ought to
lessen the drain upon the forests for fuel.

CROOK COUNTY.
(Total arca, 10,709 square miles; estimated forost area, 400 square miles. )

This county, which occupies the northeastern corner of the Territory,
is in form an exact square, its sides being a little more than 100 miles
in length. Its general surface features are rolling plains, the Black
[1ills and other minor ranges and hills occupying but a small portion
of the county, It is fairly well watered for a plains region. The lands
are adapted to grazing and limited farming operations, if irrigated.

The forest growth is seanty, consisting prineipally of Yellow Pine,
Red Cedar, Oak, and Cottonwood. The Pine is found on the Black
Hills, in the eastern part of the county, and on detached spursin the
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southwestern portion. The Cedar and Oak have a scattering growth
ou the low hills, and the Cottouwood borders the streams,

About one-third of the timbered areais fully stocked. Foresttires have
been very destructive, and after a fire a second growth rarely appears.
As yet there are only five saw-mills in the county.

FREMONT COUNTY.
(Total area, 20,957 square miles; estimated forest area, 3,300 square miles.)

This is the largest county in Wyoming. It is situated in the north-
western part of the Territory and extends to both the eastern and west-
ern slopes of the main Rocky Mountain range.

The topography of the région is greatly varied; mountains, plains,
valleys, and swiftranning streams are leading features. ¢ The Sho-
shone and Wind River Mountain ranges extend from the north along the
west limit of the county to the Sweetwater and Rattlesnake Ranges
its southeastern corner. The Wind and Sweetwater Rivers and tribu-
taries of the Green run through it, and the Big Horn River forms a
part of its eastern boundary.” In the northeastern part of the county
there is a broken and open country. At the southwest the Colorado
Desert occupies a considerable area.

The most extensive (though not the heaviest) Dodies of timber in the
Territory ave found in this and the adjoining county of Uinta.

TFrom one-third to one-half of the forest area is fully stocked, good
for timber. Yellow and White Pine, Lodge-pole Pine, Red Cedar, and
Cottonwood are the predominant species. The best timber grows on
the higher elevations.  An open growth of Pine and Cedar covers the
foot-hills. Dense groves of Cottonwood are fonud on the bottoms, along
the Grey Bull and Big Horn Rivers and their tributaries.

JUOIINSON COUNTY.
(Total arca, 11,121 square miles; estimated forest avea, 1,300 square ntiles.)

Johnson Connty is in the north central portion of Wyoming, border-
ing on the Montana line.

The Big orn range of mountains, which is about 100 miles long by
40 to 50 wide, enters at the northwest and extends nearly through the
county to its southern border.

These mountains are quite high and rugged, and carry snow upon
their summits wost of the year. The Big Horn River, which forms the
western boundary of the county, and the Powder River, lowing near
its eastern margin, are the most important streams. Many tributary
crecks traverse the county in other directions. The surface of the east.
ern and southwestern parts is rough and broken. The conntry lying
at the eastern base of the mounntains is nudulating and susceptible ot
irrigation, The bottoms along many of the streams are from one-fourth
pf a mile tv a wile in breadth and are well adupbed to wgricu_ltur(},

L4758 —Bull 2—=3
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The forest area, which is comparatively large, is confined to the Big
Horn Mountains. The principal species of trees are the Yellow and
White Pine, White Spruce, Aspen, Oak, Cottonwood, Box Elder, and
Willow. The last three grow on the narrow bottoms Dbordering the
streams., White Pine is the predominant coniferous species. There
are from ten to twelve saw-mills in the county, and the timber is being
rapidly cut. The annual lumber product is about 8,003,000 feet, be-
sides 2,000,000 shingles and 300,000 laths; all of which is for local use.

LARAMIE COUNTY.
(Total area, 11,200 square miles; estimated forest area, 80 square miles,)

This county ocenpics the southeastern corner of Wyoming and is the
seat of the Territorial capital, Cheyenne. About three-fourths of its
area is a rolling plain, and, excepting some of the bottom lands along
the streams, it is a grazing region. At the western side the spurs and
foot-hills of the Laramie range of mouustains cover a small portion of
this county. The North Platte River flows in a diagonal course through
the central part, and is the priucipal stream. A number of smaller
rivers and creeks traverse the county.

The timbered area is extremely limited. Some scattering I’ine is
found on the foot-hills in the western part, and narrow belts of the
Cottonwood along the North Platte, Laramie, Chugwater, and other
streains. There is no timber of sufficient size for the manufacture of
lumber.

SWEETWATER COUNTY.

(Total area, 10,550 square miles ; estimated forest area, 40 square miles. )

This county is situated in the southwestern part of the Territory and
is, to a large extent, barren and worthless for agricultural purposes.
The northwestern corner includes a portion of the Colorado Desert,
the central portion is mostly sandy and abounding with sage brush,
while at the southeast is the Red Desert. The southern part, border-
ing on Colorado and Utal, is broken and sterile. The Green River
flows through the western part of the county. Small streams start from
the mountains at the northeast, but are soon lost in sandy wastes. The
county is rich in coal, iron, and other minerals, and parts of it afford
good grazing for stock.

There are no forests in the county. A little Pine and Spruce apon
the northern and southern borders, an open and scattering growth of
Cedar and Aspen on some of the ridges, and a fringe of Cottanwood
along a portion of Green River, comprise the timber supply.

UINTA COUNTY.

* . .
(Total arca, 12,140 square miles ; estimated forest area, 2,400 square miles.)

Exclusive of Yellowstone Park at the north, Uinta County extends
across the entire western border of the Territory, Three-fourths of
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its area is mountainous. The principal ranges are the Wind River, at
the northeast, and the Teton, Snake River, Salt River, and Bear River
ranges along the west line. The county has some fertile valleys, and
is well watered by numerous small streams flowing from the mountains.

The forest area is large, but the timber is inferior in size and quality.
White and Lodge pole Pine are the predominant species. They grow
tall and slender, the trunks of the largest trees rarely exceeding 15
inches in diameter. A scattering growth of Red Cedar appears upon
many of the low hills.

Lumber and charcoal are manufactured here to some extont. Large
deposits of mineral coal are being worked in the southern part of the
county.

YELLOWSTONE NATIONAL PARK.

(Total arca, 3,250 square miles ; estimated forest area, 1,840 square miles.)

This Government reservation is situated in the northwestern corner
of Wyoming, and embraces a section of the main Rocky Mountain
‘ range nearly 60 miles square. The region is noted for its magnificent
‘ scenery. Its snow-clad ranges and peaks are partially clothed with
| pine forests, and overlook a number of beautiful lakes of great depth
and clearness. Here are found the sources of rivers tributary to the
Missouri, the Columbia, and the Colorado of the West—great water-
ways which seek the sea in opposite directions.
The predominant forest trees are White and Lodge-pole Pine. Occa-
sionally, upon the lower slopes of the mountains, the Yellow Pine ap-
pears. Scattering growths of Red Cedar and Aspen are also found
1 upon the foot-hills, and Cottonwood along the streams.
| As this reservation is under the special supervision of officers of the
General Government, it is presumed the forests, as well as other natu-
| ral features of the region, will be preserved,

The State of Colorado occupies a central and commanding position
upon the great interior plateau, and within its borders are grouped the
highestand most rugged of the Rocky Ranges. It has been Jjustly termed
“The Crest of the Continent.” Amid its snowy summits and forest-
clad mountains rise many of the great streams constituting the water
systems of the West and South. Its average or mean elevation (7,000
feet above sea level) is greater than that of any other portion of North
America. The neighboring Territories have a mean elevation as fol-

lows : New Mexico, 5,600 feet; Wyoming, 6,000 feet; Utah, 5,700 feet ;
\
\

i COLORADO.
|

Idaho, 4,700 feet; Montana, 3,000 feet.

The State is regular in outline, nearly square, and embraces a super-
ficial area of 100,200 square miles. Its two great natural subdivisions,
plaing and mountains, are separated by a north and south line nearly




116

coincident with the one hundred and fifth meridian. Three-sevenths
of the cutire area lies east of that line, within the plains region, and is
a high, rolling, semi-arid country, almost wholly deveid of timber, and
insufficiently watered Ly the South Platte and Arvkansas Rivers and
their tributaries. At the base of the mountains it has an elevation of
5,000 to 6,000 fect; thence sloping gradually to the eastern border,
where the altitude is 1,000 to 1,500 feet less. The western and larger
division of the State includes in its eastern part the Main Range, or
Continental Divide, and almost numberless minor ranges, spurs, and
groups. Between these and the Utah line is a more open country,
broken by extensive plateaus and mesas, detached mountain groups,
isolated peaks, hills, and buttes. Large rivers traverse the region, bor.
dered in places by broad and fertile valleys, and at other points con-
fined within deep and narrow canyons.

«The parks of Colorado are a distinctive and remarkable feature of
the mountain region, apparently the basins of former lakes upheaved
and deprived of their waters by volcaunic agency, with their original
shape and situation at the foot of high mountains undisturbed, while
their lowest depths are from 6,000 to 9,000 feet above the level of the
sea. Many of these parks are small, being little valleys at the sources
of single streams, or the beds of small lakes into which several streams
from the surrounding mountains are emptied; yet there are four of
these elevated valleys, the smallest of which extends 20 by 5 miles,
and the largest 100 by 200, equal in size to some of the most unpmtaut,
of the New England States. These are called the North Park, Middle
Park, South Park, and San Luis Park.”

In all these parks are rich grazing lands, and in many of them are
large and productive agricultural areas.

The principal rivers of the State are the Arkansas and South Platte
on the eastern side, whieh find outlet through the Missouri and Missis-
sippi to the Gulf of Mexico; the Yampah, White, Grand, Gunnison,
and Rio Dolores upon the Pacific slope, tributary to the Colorado
River of the West; and the Rio Grande, flowing southward to the Gulf
of Mexico. All of these rivers have their sources in, and are depend-
ent upon, the central snowy ranges. It is instructive to note the pre-
ponderance of streams upon the western slope, where the forests are
most dense, and where occurs the greatest precipitation of moisture.

Tho forests of Colorado are situated mostly in the western mountain-
ous divisions at the higher clevations. A tongue of timbered land in-
vades the mid-castern portion for a distance of about 30 miles along
the crest of the Arkansas-Platte divide; and another tract of wooded
country extends for a short distance into Las Animas County at the
southeast. The heaviest forest growth is in the north central, central,
and southwestern parts of the State. Some of the finest timber is
found at the southwest, in La Plata and Arehuleta Counties.  Much of
it grows on high, rolling plateans; the trees are tall and straight ; but
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litile undergrowth exists; and should the land cver be cleared, it is
unlikely to revert to forest, and would be suitable for agriculture or
pasturage.

The forest tlora of the State is embraced in the following list:

Ycllow Pine ( Pinus ponderosa var. scopulorum).
White Pine (. flexilis).

Black or Lodge-pole Pine (P, Murrayana).
Fox-tail Pine (P. Balfouriana var. aristata).
Pition or Nut Pine (I, edulis).

White Spruce (Picen Engelmanni).

Blaek Spruce (P. nigra).

Silver or Blue Spruce (I’. pungens).

Red or Yellow Itir ( Pseudotsuga Douglasii).
White IMir (Abies concolor).

Balsam (4. Subalpina).

Red Cedar (Juniperus Virginiana).

Juaniper (7. occidentalis var. monosperma),
Juniper (J. communis var. alpina).
Cottonwood (Populus monilifera).

Black Cottonwood (P. angustifolia).

White Cottonwood (P. Fremontii).

Balm of Gilead (P. balsamifera).

Aspen (P. tremuloides).

Box Elder (Negundo aceroides).

Dwarf Maple (Acer glabrum).

Locust (Robinia Neo-Mexicana).

Mesqnit or Iloney Locust (Prosopis juliflora).
White Oak (Quercus grisea).

Serab Oak Q. undulata var. Gambelii).
Wild Piam ( Prunus Americana).

Chickasaw or Hog Plam (. angustifolia).
Wild Cherry (2. Pennsylvanica).

Mountain Mahogany (Cercocarpus parvifolius).
Black Thorn (Crategus tomentosa).

Willow (Salix lasiandra).

Sand-bar Willow (8. longifolia).

Black Birch (Betula occidentalis).

Black or Speckled Alder (Alnus incana).

Yellow and White Pine and White Spruce are the predominant
species, and are the most useful for general purposes. The Spruce
(known loeally as ¢ Red Spruce,” from the color of its wood) grows at
higher clevations than the Pines and is not so plentiful or so easily
obtained as the latter. Its wood is superior to that of the others.
Pition, though not forining extensive forests, has quite a wide range in
the State, and is largely used for fuel and the manufacture of char-
coal.

The consumption of lamber in the State during the last twelve
months is estimated at 120,000,000 feet, B. M., two-thirds being native
timber and one-thicd imported. TFor building purposes native Yellow
and White I’ine and White Spruce, and White Pine from Michigan
and Wisconsin are largely used. Tor finishing and cabinet-work the
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White Pine and hard woods of the central, western, and sastern
States are preferred.  Southern Pine is extensively used for flooring.
Redwood from the Pacific coast is used to a limited exteut for some
purposes. Red Cedar shingles are shipped to Colorado from both the
east and west. Long timbers for bridges, railway OOllth‘llbthll, ete.,
are not easily obtained here, nor are they equal in strelwth and dur-
ability to those procured at outside points. The Colorado Midland
Railway Company has recently made purchases as follows:

Oregon Pine, 3,000,000 feet, B. M.; Texas Pine, 500,000 feet, B. M.;
New Mexico Pine, 2,500,000 feet, B. M.

1t is hoped that when more direet railway communieation is estab-
lished between this region and the heavily timbered portions of the
Pacific coast the lamber supplies of the latter will be more freely drawn
upon, lessening to that extent the demands npon the scantily timbered
districts of the monuntains.

The agricultural interests of the State are rapidly increasing, and
have beecome of the first importance. The dependence of farming op-
erations upon irrigation systems, and the important relations existing
between them and the streams and forests of the mountains, are nowhere
more apparent than in Colorado. Ifis estimated that the entire canal
system of the State embraces something over 800 miles of large canals
completed, about 200 miles projected, and about 4,000 miles of canals
of smaller size. The Del Norte Canal, in the San Luis Valley, is the
largest irrigating canal in the United States. ¢ It is 65 feet wide on
the bottom at the head-gate, carrying water 5% feet deep, with side
slopes 3 to 1, making the top width at water-line 98 feet. TFour miles
from the liead it is divided, the larger branch being 42 feet wide on the
bottom, and the smaller Lranch 38 feet wide. There are about 50 miles
of main channel, It carries something over 2,400 cubic feet of water
per second and is caleulated to irrigate over 200,000 acres. The extent
of territory inthe State covered by the entire distributive system is, ap-
proximately, 40,000 square miles, constituting the bulk of the arable
land. The system has cost in econstraction about $12,000,000.

In mileage of canals and acreags irrigated, Colorado more than
doubles any other State; its works are the greatest, the most perma.
nent, and the most rapidly extending.

This State is the only one which has a constitutional clause requiring
the enactment of laws to prevent the destraction of forests and to keep
them in good preservation. Until within the last three years, however,
but little heed has been paid to that provision. In the summer and
autumn of 1884, by a series of published azticles, the attention of the
people was drawn to the urgent need of protecting the forests of the
State and enlarging their area. In November of that year a State for-
estry association was formed, which has done a good work and is still
in active existence. In the winter of 1884’85, by legislative enact-
ment, the office of State forest commissioner was created, the duties of
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the office defined, and the county eommissioners and road overseers
throughout the State constituted forest officers in their respective lo-
calities, with special duties relating to the protection of forests. At
the same time acts were passed imposing penalties for the willfal or
careless setting of forest fires, for failure to extinguish camp fires, ete.,
and requiring the posting of notices in public places warning persons
against the violation of the law. At the recent session of the legisla-
ture (1886-87) the law was made more stringent in some respects, the
State forest commissioner was given a salary and traveling allowances,
and Congress was memorialized upon the subject of transferring to the
State the custody or control of the publie forest lands within her limits,
Altogether, Colorado has made very substantial and gratifying proa-
ress in forest matters.

ARAPAHOE COUNTY,
(Area, 4,700 square miles.)
This county is in the northeastern part of the State. It has no for-

. est land. Its area consists mainly of gently rolling prairie. The west-

ern half of the county is quite well watered by the South Platte River
and its tributaries. An extensive systeimn of irrigation renders produet-
ive large bodies of land.

ARCHULETA COUNTY

(Area, 1,026 square miles; estimated forest arca, 450 squave miles.)

This county is sitnated on the southern line of the State, and near its
western border. Its surface is mountainous, but includes fertile val-
leys. The forest land is well distributed ; every square mile is said to
have timber enough for needed purposes.

The timber is chiefly Pine, of good quality; 12 per cent. is brush of
promising growﬂn; very little has been made waste by burning. The
principal species are Pine, Cedar, Spruce, Cotton-wood, Pifion, Oak,
Aspen, and Willow; Yellow Pine predominates.

After the destruction of the forests, the chances of their renewal are
slight. On mountain ranges sloping to the north, Aspen usually fol-
lows fires as a second growth.

No changes are noticed as yet in the volume and flow of water in
streams ; springs and running streams abound.

Indians start fires to drive the game from some places ; they also strip
the bark from standing Pine trees to obtain a pulp of sweetish taste that
accumulates between the bark and the wood. It is stated that they
cause more destruction of timber than all other agencies combined.

The water for irrigation purposes is deemed insufficient.

BENT COUNTY.

(Area, 9,070 square miles.)

Bent County lies upon the eastern border of the State, and is wholly
within the plains region. It is inadequately watered by the Arkansas
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River and its tributaries. There are no forests in the county. Con-
siderable land is being brought under cultivation, with the aid of irri-
gation.

BOULDER COUNTY.

(Area, 708 square miles; estimated forest area, 275 square miles.)

This county is situated in the northi-central part of the State. 1t is
bordered on the west by the main Rocky Mountain range, and is well
watered by streams tributary to the South Platte River. The western
half is mountainous and timbered; about one-third of the timber is
good, and one-fourth burned over, with a young growth following. The
principal arborescent species are, Yellow and White Pine, Spruce, and
Fir, The timber is scattered over nearly all of the mountainous por-
tions of the county, while along the foot of the range it is quite dense.
After forest fires, the second growth usually consists of wild Maple,
Alder, and shrubs.

The eastern third of the county is rolling and valley-land, most of
which is suitable for farming purposes.

CHAFFEE COUNTY.
(Area, 900 square miles ; estimated forest area, 500 square miles.)

This county, which occupies a central position in the State, is almost
surrounded by mountain ranges. It contains a large proportion of farm-
ing and grazing land, and is abundantly watered by the Arkansas River’
and its tributaries.

Abont two-thirds of the county is timbered. Near the summits of the
mountains is Spruce, below them Yellow Pine, and in the foot-hills and
mesas Pifion and Serub Pine ; aleng the streams are Willow—(Black or
Narrow-leafed), Cotton-wood, and Aspen. The timber land is mainly sit-
uated along the eastern slope of the Continental Divide, which forms
the western boundary of the county, and in the range of hills between
the South Park and the Arkansas River. The timber in the more open
valleys of the riveris largely Pifion, great quantities of which have been
cut and converted into charcoal for the use of the smelters of Leadville,
Pueblo, and Denver. There are a number of saw-mills, and a great
many railway cross-ties are being cut. This consumes the best part of
the timber.

CLEAR CREEK COUNTY.

(Area, 450 square miles; estimated forest area, 200 square miles.)

This is pre-eminently a mountainous county. The mainsnowy range,
with an altitude of 14,000 feet and more, extends along the entire western
boundary. It sends off lofty spurs, many of the peaks rising far above
the timbler line, and these, in parallel ranges, traverse the county from
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west to east. The surface of the county, therefore, is almost wholly
covered with lofty mountains, with narrow valleys between.

The county was originally well timbered, the valleys and mountain
sides, up to the timber line, being generally covered with a fine growth
of Pine, Balsam, and Sprace. Much of this has been cut off, and more
has been destroyed by forest fires, but the supply is thought sufficient
for some years to come, if carefully husbanded. Itis believed that the
careless and willful destruction of timber might be prevented by speedily
and sureiy punishing offenders.

The amount of water carried by the streams varies somewhat from
year to year, being dependent upon the snow-fall. The average amount
for a given period of years would remain about the same. Owing to
the cutting of timber on the mountains the snow melts more rapidly
than formerly, thus causing a greater flow of water in the early summer
and less later.

CONEJOS COUNTY.

(Area, 1,320 square miles; estimated forest area, 300 square miles.)

This county is in southern Colorado, bordering on the Territory of
New Mexico. The western half of the county is mountainous; the east-
ern half lies in the fan Luis Park, the surface having a gradual descent
to the Rio Grande Kiver. About three-eighths of the county is forest
land, located in the range in the western part. Not more than one-
eighth of the forest land is well stocked with timber; one-eighth is cov-
ered with Aspen and one-ifth is made waste by burning. The forest
growth remaining is mostly Pine, with some Spruce and Aspen. Along
the streams in the valleys are found Cottonwood and Willow.

Fire destroys more timber in one year than would be consumed by
other causes in ten, After the forests have been destroyed there is
very little chance for their renewal.

As the trees are cut off or burned there is less water in the streams,
the snows melting earlier in the spring. It is suggested that the sup-
ply of water might be materially increased Ly the beaver. This little
animal, by a system of dams and canals, stores immense quantities of
water in the early summer, which comes down later in the season.
Could the beaver be protected by law on many streams there would be
no need of artificial storage.

COSTILLA COUNTY.
(Area, 1,450 square miles; estimated forest area, 450 square miles.)

This county is also on the southern border of the State. 1ts eastern
boundary is formed by the Sangre de Christo and Culebra ranges. The
Rio Grande River borders it on the west. The San Luis Park extends
through a large portion of the county.

The forests are situated in the northern and eastern parts, on the
mountains and foot-hills. About one-half of the timber is Pifion and
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Cedar, one-fourth Pine and Spruce, and the remainder counsists of
burned tracts and belts of Cottonwood along the streams. The trees
are generally inferior in size, only a small proportion being suitable for
lamber.

Fire is the most destructive agent threatening the forests; railroads
next. Some lumber is made, but most of the saw-timber has been con-
sumed. After the forests have been destroyed by fire it is only on the
northern hill-sides that the original growth starts again. Aspen gen-
erally follows atter fire. Only in favorable situations do Spruce and
Pine grow again.

During the last twenty years the forest growth in this county has
not been sufficiently disturbed to affect the volume and flow of the
stream.

CUSTER COUNTY.
(Area, 750 square miles ; estimated forest area, 200 square miles.)

This county, which lies in the south central part of the State, is bor-
dered on the west and south by the Sangre de Christo and Greenhorn
ranges, respeclively.

The forests are situated mainly at the west and south, in the moun-
tains. Some timber is also found on the north and east sides. In tho
western part of the county, at the foot of the range, there is an open
valley, about 9 miles wide, running the whole length of the county. The
only timber there consists of a few Cottonwoods and Willows along the
streams. Pine, Pifion, and Cedar are found on the low hills; at higher
elevations are Spruce, Balsam, and Aspen. Very little has been made
waste by burning. The best timber has been cut off for use at the mills.
The special dangers threatening the forests are fires and lumbering.
On the range a second growth will start, usually of the same kind as
the first. On the low hills, especially after fires, there is no second
growth.

No changes have been observed in the flow and volume of streams at
their headwaters. In the lower lands floods are now frequent from
cloud-bursts or sudden rains.

DELTA COUNTY.
(Area, 1,150 square miles ; estimated forest area, 500 square miles.)

This county is situated in the western part of the State, in a region
of plateaus and mesas. The Gunnison and Uncompahgre are its prin-
cipal rivers.

The timber consists of Pine, Yifion, Cedar, and Spruce, the several
kinds being about equally distributed over the slopes of the Grand and
other high mesas along the western, northern, and eastern borders of
the county. There are about 10,000 acres of Cottonwood along the
Gunnison River and its tributaries.
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The average rain-fall is thought to be increasing. The danger of for-
ests being destroyed by fire is not considered imminent, as they are
situated at a high altitude, and where there is considerable humidity.

DOLORES COUNTY.
(Area, 800 square miles; estimated forest area, 150 square miles. )

The surface of this county is much broken. It includes mountain
ranges, high mesas or table-lands, and narrow valleys bounded by box
canyous, or gently sloping hill-sides. It is well watered by the Dolores
River and its tributaries.

The forest lands are situated chiefly in the eastern halfof thecounty.
About two-thirds of the timber is Yellow Pine and Spruce ; the remain-
der is Pifion and Aspen. Ouly a small percentage of the timber is suit-
able for lumber, the trees being small and stunted. Fires and the con-
sumption for mining purposes are the special dangers threatening the
forests. 1t is said that after the forests have been destroyed Nature
speedily reproduces them, the high altitnde and moist atmosphere con-
tributing to that end.

DOUGLAS COUNTY.
(Area, 850 sqnare miles; estimated forest area, 300 square miles.)

About two-fifths of the area of this county has a scattering growth
of timber, situated mainly on the north side of the Arkansas-Platte
Divide and in the mountains to the west. The timber on the divide has
been eut, but considerable young timber is now growing. Inthe mount-
ains fully one-half of the timber has been burned. The forest growth
remaining, principally small, rarcly exceeds15 inches in dinmeter, Pine
andspruece are the predominant species. Lumbering has been the great-
est destroyer of timber. A new growth is appearing on some of the old
burned tracts. This growth is usually Pine on the south side of the
mountains and Spruce on the north side.

The volume and flow of water in the streams have been affected by
various means; such as forest fires, or cutting off the timber at the
head-waters of the streams, or of dense growths of timber and under-
brush elsewhere. Wherever the forests have been cleared off, the snow
melts rapidly, giving a heavy flow of water in early spring, and an
insufficient flow in the summer.

EAGLE COUNTY.
(Area, 1,750 square miles; estimated forest aroa, 300 square miles.)

This county is situated in the northwestern part of the State. The
surface is mountainous, and includes fertile valleys suited for many
kinds of grain and vegetables, especially those that mature in a short
season. Mining and stock-raising are the chief industries. !



124

The forests are found in the eastern part of the county. Two-fifths
are said to be good timber, one-fifth brush, and two-fifths made waste
by burning. The forest trees are of straight and thrifty growth, of
medium size, but mostly too small for lumbering purposes. The White
Pine and White Spruce predominate.

Fire is the special danger threatening the forests. When the forest
is destroyed Dby fire the ground is usually burned so deeply that all
fertility is destroyed. Thesecond growth is nsually the same as the firsts
when the land has been burned. After fire, Aspen grows first, then
White Pine, and later Spruce.

ELBERT COUNTY.
(Area, 5,800 squarc miles; estimated forest area, 100 square miles.)

The county is sitnated in the eastern part of the State, in the Plains
region. The western portion is broken, and is fairly well watered by
tributaries of the South Platte River.

The limited amount of forest land in this county is found mostly in
the northwestern part. Lumbermen have cut all the good timber, and
the present forest growth is small and scattering. Pine is the predom-
inant species.

It is stated that floods have become more frequent since the destruc-
tion of the timber.

EI. PASO COUNTY.

(Area, 2,650 square miles; estimated forest area, 500 square miles.)

This county occupies a central position in the State. The eastern
half (south of the Arkansas-Platte Divide) consists of undulating
plains, with no timber and very little water. The elevation at the east
line is 4,500 feet, reaching to 6,000 feet in the center, at the base of the
Pike’s Peak range. The western portion, and also that lying north of
a line between townships 12 and 13, south, is very mouantainous, reach-
ing an clevation of 14,167 feet at the summit of Pike’s I’eak, 9,250 feet
at the crest of the Iayclen Divide, and 8,500 feet at the highest point
of the Arkansas-Platte Divide. The western and northern parts of the
county, above an elevation of 5,500 feet, are in most parts well timbered
with Pine, Spruce, Fir, ete. The heaviest timber is found at an alti-
tude of 6,000 to 10,000 feet; that below 6,000 feet is mostly Yellow Pine,
Pifion, Serub Oak, and Cottonwood.

FREMONT COUNTY.

(Aren, 1,450 square miles; estimated forest area, 450 square miles.)

About three-fourths of the aren of this countly is mountainous. The
county is drained by numerous streams, all of which flow into the
Arkansas River. The forest land is situated mainly in the northern
and western portions. There is very little available timber large enough
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for lumber, and no brush of promising growth. The forest growth is
Piiion and Pine, White Spruce, Cottonwood (on margins of streams)
Aspen, Scrub Oak, Box-IElder and Wild Maple. Pifion and Pine pre-
dominate. The Pifion and Oak make excellent fuel; the former is also
used extensively in the manufacture of charcoal.

Charcoal burning is the principal danger thireatening the forests.
The prospects of renewal after the forests have been destroyed are very
poor. In the mountains the second growth is usually Aspen.

GARFIELD COUNTY.

(Area, 7,250 square miles ; estimated forest aroa, 800 square miles.)
.

This large county is situated in the plateau region of western Colorado.
It is watered by the White and Grand Rivers and their namerous tribu-
taries.

From the Great Mogback west to the head-waters of Roan and Doug-
las Creeks, are low sandstone hills, covered with stunted Pifion and
Cedar. The divide between Grand and White Rivers bears scattering
bunches of Spruce and Aspen, the latter predominating. East of the
great Hogback are large forests of Fir, White Spruce, and Pine; also,
in the immediate vicinity of White River are grovesof very large Aspei.
Dwarf Piflon and Cedar are found near Carbonate and west to the
great Hogback, on the divide between Grand and White Rivers. The
finest timber is said to be situated in the northeast part of the couniy,
on the White I’ine Plateaun. In the higher altitudes therc are somc
large bodies of timber, mainly White Spruce.

I'ire is the principal cause of the destruction of timber in this county.
The law requiring the extinguishment of camp-fires should be strictly
enforced. The statement is made that the Ute Indians, who roam at
large and make their summer headquarters in the best tiimber, are re-
sponsible for some of the forest fires. The chances for renewal, after
the torests have been destroyed by fire, are few. Aspen, if anything,
springs up after fire.

GILPIN COUNTY.

(Area, 140 square miles; estimated forest area, 50 square miles.)

This county is situated in the north-central part of the State, upon
the eastern slope of the main range. The eastern portion is rugged
and mountainous, embracing Bear Mountains, South Hill, ete. In the
central and northern part are low foot-hills: the western part rises
to the sumit of the range; and the southern part rises from North
Clear Creek 2,000 to 3,000 feet to the summit of the ridge between the
two forks of Clear Creek, which forms the southern bouudary of the
county.

There is but little timber of importance in the county; it has nearly
all been cut off for mining purposes and fuel. That which is now used
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is brought from the extreme western part of the county, at the head of
North Clear Creek. The principal green timber is in the vicinity of
Bear Mountains, but it will not much exceed 1 square mile in area. A
new growth, however, is rapidly springing up over about one-third of
the county. Of the forest trees now remaining, White Pine predomi-
nates.

There are no irrigating ditches in the county, and no farming land

except small areas along the creeks and gulches, which in general re-
quire no irrigation. The volume of water in the streams has dimin-
ished to aconsiderable extent and become more irregular in flow, partly
on account of the failure of springs, resulting from deep mining, but
mainly because of the clearing off the forests. As the bare slopes can
not absorb and retain the rain-fall, heavy floods occur at some seasons
(summer) and there is excessive dryness at others.

GRAND COUNTY.

(Area, 1,800 square miles; estimated forest area, 700 square miles.)

This county is sitnated in north-central Colorado. A large portion
of its area is covered by Middle Park, in which are found the sources
of the Grand River. These streams furnish an abundant water supply.
The forests of the county are sitnated upon the surrounding ranges and
upon themountain spurs projecting into the Park. About three-fifths of
the timber is good for lumbering purposes; one-fifth is brush and sap-
lings of promising growth, and the remainder has been made waste by
fire. A peculiarity of this district is that burned areas are soon retim-
bered with the original species. Sometimes the second growth is Aspen.

The timber here is better than the average of Rocky Mountain tim-
ber, the trees running from 8 inches to 4 feetin diameter of trunk, from
25 to 76 feet in length, and suitable for lumber, shingles, ete. The
principal species are Pine, Spruce (three varieties), Fir (two varieties),
and Aspen; Pine predominates. Most of the timber is at present used
as logs and poles, but little having been sawed into lumber.

“ At the high altitude of the forestsin this county, 8,000 to 11,000 feet
above sea-level, timber growth is necessarily slow. In some parts of
the forests snow lies until June, and in many portions until July. I ecan
point out areas that had been burned over a few years previous to 1863,
and upon which the new pine growth was then just started, or but a
few feet high, which are now thickly covered with trees 10 or 12 inches
in diameter and from 30 to 50 feet in height. These are in the middle
of the Park. The spruce forests at high altitudes are seldom burned,
and I can not speak so confidently of their reproduetion. We have had
no extensive fires for several years.”

There are no irrigating ditches in the county, except a few very small
and short.ones belonging to individual ranchmen.
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GUNNISON COUNTY.

(Area, 4,000 square miles; estimated forest area, 1,200 square miles.)

This county is irregular in outline, and covers a large area upon the
western slope of the main range. It is bordered on the north by the
Elk Mountains. The Gunnison Riverand its numerous tributaries con
stitute the water system.

The forests are situated mainly ou the mountain slopes at the north
and east. The principal trees are Pine, Spruce, Cedar, and Aspen.
About one-fourth is brush, and as much more has been burned over.
No portion is fully stocked. The trees are usually 3 to 18 inches in di-
ameter. Pine and Spruce predominate. Cottonwood and Alder grow
along the streams.

Fire is the prinecipal destroyer of the forests. The renewal is slow
but steady. The second growth is usually the same as the first, except
after fire, when Aspen follows.

No particular change has Dbeen observed in the flow and volume of
water in the streams. The entire county is well watered. There isa
heavy fall of snow in the winter, an d eopious rain-fall in the summer.

HINSDALE COUNTY.

(Area, 1,440 square miles; estimated forest area, 450 square wmiles. )

This county is situated in the southwestern part of the State. It is
drained in the northern portion by the head-waters of the Lake Fork
of the Gunnison River and Henson Creek ; in the middle part by the
head-waters of the Rio Grande River; and in the southern portion by
some of the tributaries of the San Juan River. The main range, or
Coentinental Divide, crosses the connty twice, in an east and west diree-
tion.

Timber grows in all of the valleys (which lie at an altitude of about
7,000 feet) and on the hillsides and mountain slopes, to a height of
11,000 feet.  White Spruce, White and Yellow Pine, and Aspen are the
principal species. Spruce and Aspen predominate. Only asmall pro-
portion of the forest trees are large enough for lumber.

No changes are observed in the streams, although without doubt the
forests have a beneficial effect on the water supply.  The difference
here between high and low water is considerable, and the rise and fall
is quite gradual. Heavy snows have occurred during the last three
winters, resulting in plenty of water in the streams through the spring
and summer months,

HUERFANO COUNTY.

(Area, 1,160 square miles; estimated forest area, 250 square miles.)

This connty is situated in southeastern Colorado. Upon its north-
western, western, and southern borders are mountains and:foot-hills
covered, to a greater or less extent, with Pine, Spruce, Fir, Cedar, and

.
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Aspen. These portions also include fertile valleys and fine grazing
lands. In the central parts of the county are low hills, covered with
Pifion and Cedar; also table-lands and valleys suitable for agricultuare.
In the eastern and northeastern portions are plains, on which are found
scattering Pifion and Cedar. It is estimated that oune-fourth of the
forest land is fully stocked—good for timber; oneeighth brush of
promising growth, and one-eighth made waste by burning.

Pine, Piiion, and Cedar are the leading species. Brush and dwarf
trees (mainly Cedar) are scattered in clumps over the whole county,
but the heavy timber is mostly in the north and west, on the Green-
horn and Sangre de Christo Mountains. L6 is stated that less than one-
hundredth part of the forest arca is stocked with trees fit for timber,

Forest fires are frequent in the mountains of this conuty, destroying
great quantities of timber.

JEFFERSON COUNTY.
(Area, 760 square miles; estimated forest area, 175 square miles.)

This county lies in the north-central part of the State, to the castward
of and at an averagedistance of 25 miles from the main Rocky Mountiin
range. 1n the eastern half of the county are plains and low foot-hills;
the remainder is mountainous, and includes the narrow vatleys of Coal,
Clear, Bear, Elk, Cub, and Turkey Creeks, and the South Platte River.

“About 400 square miles in the mountaius ave two-thirds clad with
forest. Not over 150 square miles abound in good timber. About 40
square milesis burned, dead, or wasted timber land 5 the rest is cleared
or covered with young Poplar, Pine, or Spruce. The proportion of forest
to other lands is about one-fifth.”

The prineipal species of forest trees are Yellow, Fox-tail, and Scrub
Pine, White Fir, Douglas T'ir, Pition, Cottonwood, Aspen, Hackberry,
and Box-elder.

« Fires have destroyed in twenty years more timber than has been
used in that time for lumber and fuel. The only protection possible is
by a skillful body of forest police, to be established by the State, either
alone, or in co operation with the General Government.  Such a police
foree should not only prevent destructive fires, but should have rigid
supervision of mills sawing lumber on public lands. There should be
penalties for the careless use of fire by hunters, mill-ien, aud others.
There is a feeling of general indifference, unless aroused by self-inter-
est, coucerning such fires. No one should be allowed to waste the
forests any more than other publie property.

The chances for the renewal off forests are good, if fires are prevented
from burning the waste and remnants of lumbering and clearing. The
second growth is Aspen, the two kinds of Pine commnon everywhere,
and Douglas and White Fir.  After fires follow Aspen, with low Vine
Maples and Willows; then commoun Pine,
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For several years after 1860 I noticed changes in the volume of water
in the streams. Since 1870 I have observed that a large growth of
Pine and Poplar clothes the burned surface of the mountains on Bear
and Clear Crecks, thus rendering sudden floods less violent than for-
merly. Since 1879 Clear Creek has had a more steady flow. I gaunged
that creek very closely from 1360 to 1872, I think the water supply in
the months of August, September, and October of those years de-
creased. This was due, I think, to mining and the clearing of timber.
Since that time a slight increase is perceived.

LAKE COUNTY.

(Area, 420 sqnarc miles; estimated forest area, 200 square miles, )

This county, of which Leadville is the county seat, is situated at a
high elevation in the mountain ranges of central Colorado. Within its
borders are a number of small lakes; and here also are the sources of
the Arkansas River.

The forest lands of the county are mainly on the mountains forming
its castern and western borders.  About one-fourth of the forest land
is fully stocked, good for timber; one-fourth is brash of promising
growth, and the remainder has been made waste by burning. Pineand
Spruce are the predominant trees.

Very destructive forest fires have occurred in this county. After the
destruction of the forests there is but little chance for their renewal.

LA PLATA COUNTY.

Area, 4,000 square miles ; estimated forest aroa 1,500 square miles.
1 1 ¢l H 1

This eounty, in southwestern Colorado, is 95 miles in extent from east
to west, by 42 from north to south, and is situated on the southern slope
of the San Juan Mountains. Its streams flow southward from fertile
valleys, the principal ones being the Piedra, Los Pinos, Florida, Ani-
mas, La Plata, Mancos, Montezuwa, and Dolores. The elevations are
from 4,800 to 14,056 feet above the sea. The general altitude of the ag-
ricultural belt is 6,500 feet. The northern part of the county is rugged
and broken, but the southern slope, dropping into long mesas and broad
valleys, is well adapted to grazing and agriculture.

The northern and western portions of the county are well timbered.
About 65 per cent. of the same is fully stocked; 25 per cent. is brush of
promising growth, and the remainder made waste by burning, -

The forest growth is Spruce and Fir, large and abundant, in the
mountains ; excellent Pine in the middle belt; and Cedar and Pifion in
the south, interspersed with broad stretches of sage brush. After the
destruction of forests, especially when caused by fire, their renewal is
very slow.

The volume of water in the streams of the county has not changed,
but high water is higher aud low water is lower than formerly, due per-
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baps to loss of timber, causing less absorption and a more rapid flowing
off of rain-full. The forests cause a greater rain-fall, and absorb and
“more evenly discharge the water supply.

The snow-fall at Durango is often 6 feet in depth, beginning about the
1st of December and lasting until the Ist of April. In the mountains
the fall in 18822783 was 45 feet, beginning on the 1st of October and
Jasting until the 1st of May.

LARIMER COUNTY.
(Area, 4,000 square miles; estimated forest area, 700 square miles.)

This county, lying immediately east of the main Roeky Mountain
range, upon the northern border of the State, includes within its limits
North Park. Its surface is greatly varied, embracing plains, mountains,
and valleys. From range lines 69 and 70, in the eastern part of the
county, the country rises rapidly to the summit of the Medicine Bow
range, thence falls to the center of North Park, and rises again to the
crest of the muin range or Coutinental Divide. The prominent steeams
are the Little Thompson, Big Thompson, Cache la Poudre, Big Laramie,
and the North Fork of Platte River.

The heaviest tunber in the county runs through the central part, cov-
ering the Medicine Bow range and the northern aud eastern slopes of the
Continental Divide. Of the entire forest area about 300 square miles
is fully stocked—good for timber, although the timber would not be
considered first-class for commercial purposes, it ranging from saplings
to trees 2 feet in diameter. White and Black Pine, White Spruce, and
Hemlock are the predominant species.  Cottonwood is found along the
streams in the valleys, and Aspen in places on the mountain slopes.

Trorest fires and the consumption and waste for railway purposes are
the greatest dangers threatening the forests. There is very little chance
for rencwal after the forests have been destroyed. It is stated that 60
sections of forest land were burned over in the summer of 1886.

LAS ANIMAS COUNTY.
(Area, 6,500 square miles; estimated forest avea, 500 square miles.)

This county, situated in the soatheastern corner of the State, em-
braces four distinet topographical regions, viz:

First, the Park Plateau, which includes about 800 square miles in the
extreme western part of the county, sloping from the Culebra Mount-
ains eastward to Trinidad. Its elevation is 6,500 to 10,000 feet, and it
consists of asloping plain, broken by numerous canyons into narrow and
rocky ridges.

Second, the Raton Hills, embracing a strip of basalt-covered Mesa,
from 6 to 15 miles wide, and 120 miles long, extending along the south-
ern boundary of the State, from Trinidad eastward., FElevation 6,000

to 9,000 feet; area, 1,000 square miles.




Third, the ¢ Plains,” comprising an area of 3,000 square miles, in-
cluding nearly the entire eastern half of the county. This is a flat,
nearly level country, sloping to the east. About 95 per cent. of its area
has a rich, loamy soil ; the remaining 5 per cent. is sandy. There is no
water for irrigation. Blevation, 4,500 to 5,000 feet.

Fourth, the west-central division, or Purgatoire region, embraces an
area of ubout 2,400 square miles, mostly of rough, broken prairie. Ele-
vation, 5,000 to 6,300 feet. The drainage is to the northeast, by the
Purgatoire and Apishipa Rivers, throngh deep, narrow canyous.

The forest lands are situated mainly in the western part of the county.

There are small forest areas in the Raton Hills, and a’ong the canyon
of the Purgatoire River. But a small proportion of the forest is fully
stocked—good for timber, and probably one-sixth has been made waste
by fire.

The principal species of trees are: On the southern slopes, at about
9,500 feet elevation, Aspen; from 8,000 to 9,000 feet, Yellow Pine and
White Spruce; from 5,000 to 7,000 feet, Pifion and Cedar. On north-.
_ern slopes, the range of each species is 1,000 feet lower. Along the
streams are found Box Elder, Cotionwood, and Willow at various ele-
vations; in the higher altitudes Pine and Spruce predominate.

Lumbering and fives are the special dangers threatening the forests.
Fully one-third of all the Pine timber in the county has been cut and
removed. Destructive forest fires arelikely to occur trom the dead tops
and lops of trees cut for lumber and left scattered on the ground, al-
though daring the last few years such fires have been infrequent.  After
the forests have been destroyed, the chances for their renewal are very
slight, except in comparatively moist situations above 9,000 feet eleva-
tion. The second growth is usuwally Aspen or Serub Oak.

LOGAN COUNTY.
(Area, 3,000 square miles.)

This is a newly organized county, and is situated in the Plains region,
in the northeastern corner of the State. The South Platte River flows
through it. It has no forests. The county is being rapidly settled by
a good class of farmers, and the subject of tree-planting is likely to re-
ceive due attention.

MESA COUNTY.

(Area, 3,850 square miles ; estimated forest aroa, 275 square niles.)

This county is situated upon the western border of the State. It is
watered by the Grand, Gunnison, and Rio Dolores Rivers, and their
tributaries. The valley of the Grand River, which is here from 8 o 10
miles long and 30 miles wide. constitutes the main body of arable land in
the county. Bast of Grand Junction, the Grand Mesa, 9,000 to 10,000
feet above the sea, and Platean Creek Valley, 6,000 to 8,000 feet eleva-
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tion, are covered mostly with Grass, Cedar, and Pifion. Tho county is
broken by deep canyous, but affords good range for stock.

The main body of timber is on Pinon Mesa, the head waters of East
and West and Rio Dominguez Creeks. South of the Grand and Gun-
nison Rivers, Yellow Pine and Spruee abound. A great part of the
county, outside of Grand Valley, is covered with a scattering growth of
Pine and Pition. There is but little good timber. Along some of the
streams are found Cottorwood and Box IElder. Aspen is plentiful in
some localities.

MONTROSE COUNTY.

(Area, 2,040 square miles; estimated forest area, 640 square miles.)

This county adjoins Mesa County at the south and east. The Gunni-
son, Uncompahgre, San Miguel, and Rio Dolores are its principal rivers.

The forest land is situated mainly in the eentral part of the county.
About one fifth of its area includes good timber. 'There is no brash of
promising growth, and no portion made waste by fire. The trees are
mostly Pine and Spruce of good size and quality. Aspen, Coitonwood,
and Oak are small.

Lumbering is the special danger threatening the forests.  If they are
destroyed it is doubtful if they will ever be renewed.

OURAY COUNTY.
(Areca, 190 square miles; estimated forest arca, 110 square miles.)

This county is situated in southwestern Colorado, upon the western
slope of the Main Range. The timber is pretty well distributed ; it is
said the best is found in the vicinity of Ouray, and inthe northwestern
part of the county. The forest growth consists of Yellow Pine, Fir,
Piiion, Cedar, Cottonwood, Box lilder, Aspen, and Oak. Spruce and
Aspen predominate in the mountains; on the hill sides, Cedar and
Pirion.

After the forests have been destroyed the second growth, if any, is
usually Cedar and Pition. It is difficult for trees of any kind to start
after fire has run over the ground.

PARK COUNTY.
(Area, 21,000 square miles ; estimated forest area, 600 square miles,)

This county is in the geographical center of the State. A magnifi.
cent mountain park, called South Park, covers a large part of its area.
On the west it is bordered by the Main Range. The principal streams
which find outlet at the northeast are Tarryall Creek and the North
and Middle Tforks of the Seuth Platte River.

The forest land of the county lies chiefly upon its western and north-
ern borders. The timber consists largely of Pine and Spruce, the lat-
ter predominating. Of the forest area about one-fourth is good timber,

o
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and about one eighth made waste by fire. The remainder is composed
of small growth and brush.

Concerning the effect of forests upon the water supply, it is stated
that many of the small streams which were never Lknown to fail in
1873’84, and prior to that time, now fail about the last of July or the
the first of August. 1t is belicved by some that the snow-fall is lighter
than in former years.

PITKIN COUNTY.
(Area, 1,090 square miles ; estimated forest area, 540 square miles.)

This county is situated in west-central Colorado. It is bordered upon
the east and southwest by the Saguache and Elk Ranges, respectively.
It is abundantly watered by the Roaring Fork River and its tributa-
ries.

The forests are well distributed over the county, the heaviest timber
being found in the mountains, DPine, Spruce, Pifion, and Cedar are
the principal species. They vary greatly in size; Pine predominates.

Fire, lnmbering, and snow slides have been destructive to the forests;
as yet railroads have caused little injury. The chances for renewal
after the forests have been destroyed are poor. Serub Oak, Agspen,
Cottonwood, and various other small trees and shrubs (onshtute the
second growth,

No changes have been observed in the volume of water in the streams.
That is largely influenced by the fall of snow in the mountains.

PUEBLO COUNTY.
(Area, 2,350 square miles; estimated forest area, 125 square miles.)

This county, which borders the Plains Region in southeastern Colo-
rado, is drained by the Arkansas River. About four townships in the
southwestern corner are mountainous; the remainder of the county
consists of plains much broken by bluffs or buttes, and deep, rocky
ravines. Most of the county east, southeast, and north of the city of
Pueblo lies in fair shape for cultwatlon

The forest lands are mostly situated in the valleys of the Arkansas,
Huerfano, Saint Charles, Fontaine qui Bouille, and in the western and
southern parts of the county. A small pOI‘tIOﬂ perhaps one-tenth, is
fully stocked; good for timber.

Lottonwood is found in the valleys, Pine, Pifion, Cedar and Spruce
in the high lands. The estimated area of forest lands includes the
Cedar Bluffs, which are properly timber lands, and probably more val-
uable than any other, as the wood is used extensively for fencing. The
Cottonwood timber is but little used. In the southwestern part of the
county there are Pine and Spruce, but limited in amount; also some
Oak and Aspen. That portion of the county has furnished the inhabi-
tants with timber and lamber for more than twenty years.
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The prospects for renewal of the forests after they have been destroyed
are not promising, especially on the Cedar an d Pifion lands. The second
growth is usually the same as the original.

The flow of water in the streams is more intermittent than formerly

RIO GRANDE COUNTY.

(Area 1,300 square miles; estimated forest arca, 275 square miles.)

This county is situated in the southwestern part of the State. The
river Rio Grande del Norte enters near the northwest corner and flows
through the county in a southeasterly direction. The valleys of the
Rio Grande and its tributaries include good agricultural land, and the
most easterly tier of townships are of like character. The remainder,
and especially the western portion, is mountainous and covered with
Spruce, Aspen, Pine, Piiion, and Cedar timber. The narrow-leafed
Cottonwood grows abundantly and luxuriantly in the Rio Grande Val-
ley, east of the South IFork.

Some years ago the Ute Indians destroyed many forest trees by re-
moving the bark; they also caused many forest fires. Of late years
lumbermen have taken more or less of the timber, and mining opera-
tions have been very destructive to forest growth.

The flow of water in the streams early in the spring is greater than
formerly, probably owing to destruction of the forests, which occasions
early melting of the snows.

ROUTT COUNTY.
(Area, 6,200 square miles; estimated forest arca, 1,050 square miles.)

This county is situated in the northwest corner of the State. Itis
traversed from east to west by the Yampah River. This, with its trib-

“utary streams, constitutes its water system. The surface of the county

is mountainous; the valleys for the most part are deep, and from one-

“half to one and a half miles wide, Several large parks are ineladed

within its boundaries.

The forests are found mostly in the eastern part and in the north-
western corner. The heaviest timber grows in the main range, extend-
ing along the eastern border of the county. About 25 per cent. of the
forest arca is good growing timber; 25 per cent. Aspen and Oak-brush,
good mainly for fuel; and the remainder has been killed by fire.

The timber consists of Pine, Spruce, Balsam, Aspen, aud, along the
streams, Cottonwood. There are some fine trees, but of medinm size.
Pine and Spruce predominate.

SAGUACHE COUNTY.
Arvea, 3,150 square miles: estimated forest area, 1,175 square miles.
b ) b q

This county is situated in south-central Colorado. The Sangre de
Christo Range forms its castern boundary, and the Main Range passes

o
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diagonally through the western portion. The San Luis and Saguache
Rivers and Cochetopa Creek are its principal streams.

The timber lands are mainly on the mountain ranges at the north
and east. The forest growth consists of medium-size Pine, Spruce,
Pifion, and Cedar, with Cottonwood in the valleys along the streams.
About one-tenth of the forest area is fully stocked; good for timber.
Railroads and fires are the principal dangers threatening the forests.
The replacement of forest growth is very slow. The second growth is
usually the same as the original. The adoption of measures for the
prevention of forest fires is stron gly urged. )

No particular changes in the flow and volume of water have been ob-
served. Iigh water has prevailed during the past three seasons.

SAN JUAN COUNTY.
(Area, 450 square miles; estimated forest area, 100 square miles.)

This county is situated in southwestern Colorado, in the San Jaan
Mountains, which form a part of the Main Range. Nearly one-balf of
the area of this county is above the timber line. Its elevation is from
8,400 to 14,000 feet above sea level, It is drained by the Animas River
and tributaries, excepting a small portion on the east, which is drained
by the headwaters of the Rio Grande.

Pimber is found on nearly two-thirds of the area below the timber
line, which equals about one-third the total area of' the county.

The forest growth consists principally of Pine, Spruce, Balsam, and
Aspen, and is situated in the valleys and on the lower parts of the
mountains. TFifty to 75 per cent. of the forest is said to be good timber,
the trees having an average diameter of 12 to 24 inches. About 20 per
cent. has been made waste by burning. There is very little brush or
new growtl.

The second growth, if any, is Aspen. Much of the timber is in-
accessible. That which can be reached is likely to be used, as at present,
for mining purposes and fuel. Lumber for building is now obtained
from the adjoining county of La Plata. '

The county lies at so high an altitude that there is scarcely any
agriculture. The land in caltivation embraces about one and a half

acres,
SAN MIGUEL COUNTY.

(Area, 1,375 square miles; estimated forest area, 260 square miles.)

This county lies in southwestern Colorado, its. western extremity
reaching the Utah line. Its surface descends toward -the northwest.
The principal streams are the Dolores River aud tributaries, most of
which flow through cafions, with precipitons banks. The San Miguel
Mountains, a high range, form the east and southeastern boundaries of
the county.
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In the eastern part of the county is a dense growth of Spruece and
Aspen, about 10 per cent. of the first named being good saw-tim-
ber.

The western part of the county is mostly mesa land, with scattering
Pinon and Cedar, and in some parts a heavy undergrowth of Quak-brush.
White Spruce is the predominant wood in the county.

The timber line varies from 10,500 to 11,000 feet. Trom the timber
line down to about 9,000 feet the timber is chiefly Spruce and Tir;
from 9,000 to 8,000, Aspen; 8,000 to 7,000, Aspen and Pine; 7,000 to
6,000, Aspen, Pifion, Scrmb Oak, and Cottonwood. The mesas are
mostly devoid of timber, except occasional groves of Aspen on the
higher ones.

SUMMIT COUNTY.
(Area, 750 square miles; estimated forest area, 275 square miles.)

This connty is situated in the north-central part of the State, on the
western slope of the main range. The forests are located mainly on
the mountain slopes at the east and south, and along the streams. The
best timber is found in the mountain region. The forest growth con-
sists of White Spruce, Balsam, Pine, ITemlock, Cedar, Pifion, Aspen,
Narrow-leafed Cottonwood, Black Bireh, Alder, and Willow. The
Spruce, Pine, Hemlock, and Balsam grow large enough for lnmber.,

The special dangers threatening the forests are lumbering, railroads,
and the careless use of fire by campers and mill employés. Quite a
large part of the forest on the northeast side of Blue River has been
burned over; also that on the Snake River, a tributary of the former.
Itis stated that before the settlement of the county forest fives destroyed
60 square miles of timber. There are in some places promising second
growths, which are usually Pine, Spruce, and Aspen.  After fire, Aspen
usually follows, although in many places, on southern exposures, Pine
is the most abundant.

As yet there is no noticeable change in the flow of water in the
streams. The existing forest affords ample protection to the snow from
solar heat, while the high altitude also prevents rapid melting. The
lowest elevation in the county, near Blue River bridge at Green
Mountain, is 7,600 feet,

TFor the more adequate protection of forests, it is said the people
should be taught the importance of preventing forest fires, and that
notices relating to the extinguishment of camp lives, ete., should be
posted in all prominent places. People arve more carcless than mali-
cious in allowing fires to spread.

“Keep up the ery, ‘Preserve the forests,” and the people will heed it
after awhile; vou can not coerce, but it is possible to teach.”

There is no land in the county suitable for agrieulture, and there are
no irrigating ditches,
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WASIINGTON COUNTY.

(Area 2,220 square miles,)

This is a newly organized county, in the plains region of northeast
Colorado. Tt has no native timber, unless it is a slight growth of Cot.
tonwood along some of the streams.

WELD COUNTY.

(Area, 5,300 square miles. )

This county is situated in the northeastern part of the State. Its snr-
face is mostly rolling plains, intersected by the South Platte, Cache la
Poudre, Big and Little Thompson, and St. Vrain Rivers, and numerous
small crecks,  There is bat little timber in the county except a scatter-
ing growth of Cottonwood along the Platte River, which extends through
the county from west to cast. There are sinall groves of Cottonwood
and fruit and ornamental trees in nuion colony, Greeley.

NEW MEXICO.

The Territory of New Mexico extends from the thirty-second to the
thirty-seventh degree of latitude, and from the one hundred and third
to the one hundred and ninth parallel of longimde—-embmeing a super-
ficial area of 122,500 square miles. It has the form of a parallelogram,
with sides 350 miles in length, It is situated apon the southeastern
border of the Rocky Mountain plateaus, and has an average or mean
elevation of 5,600 feet above the level of the sea. The principal surface
features of the couniry are extensive table-lands, or mesas, wide and
sandy plains, mountains, foot-hills, and valleys.

The mountain system, which in Colorado is 0 intricate, including
scores of rugged ranges and lofty peaks, becomes in New Mexico more
simple. The ranges here are not so massive, are less in number and
clevation, and more widely separated one from another. The mountain
chains, diverging at the northeri border, spread fan like over the Terri-
tory, and in broken lines flank upon either side the valley of the Rio
Grande, which traverses the entire region from north to south. De.
tached groups and solitary mountains are seen at many points. Though
all belong to the Rocky Mountain system, they are each distinguished
by local names.

In the southeastern part of the Territory is the Llano Estacado, or
Staked Pilain, an elevated, arid region, which also extends into the ad-
joining State of Texas. The soil here is apparently barren, but pro-
duces abundantly the Mesquit (Prosopis Juliflora), a small but deep-
rooted and valnable tree or shrab. The land would yield good crops if
water could be had for jrrigation.

The general surface of the Territory has an elevation of about 5,000
feet in the northwestern portion, and thence descends toward the south-
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east, where at the lowest point it is only about 3,000 feet above sea-
level.

«The fall of the Rio Grande, from the northern border of the Terri-
tory to the point where it cuts the New Mexico, Texas, and Chihuahua
boundaries, is about 3,500 feet. The ranges generally rise from 2,000
to 5,000 feet above the mesas and high table-lands. Mount Baldy, 18
miles from Santa Ié, is 12,202 feet high; Mount Taylor, in the Sierra
Mateo, is 11,200 feet high.

The Rio Grande, Rio Pecos, Canadiav, and San Juan are the princi-
pal rivers of the Territory. The first rises in the mountains of southern
Colorado, crosses the northern border of New Mexico at a central point,
and follows a nearly direct course through the Territory to its southern
boundary. This stream is not navigable at any point within the Ter-
ritory. The valley of the Rio Grande, having an average width of
8 or 9 miles and a length of about 400, includes large areas of most ex-
cellent farming and frait lands. The Rio Pecos, a large affluent of the
Rio Grande, drains the mideastern and southeastern portions of the
Territory, and the Canadian River and its tributaries the northeastern
portion. The western part is drained by the San Juan, Zuii, Gila,
and other affluents of the Colorado River of the West. No lakes of
considerable size have as yet been discovered in the Territory.

The water-courses of New Mexico, compared with those of her north-
ern neighbor, Colorado, are few and of small volume. In the last-
named State at least ten large and powerful rivers rise in the cent ral
mountain region, and, re-enforced by numerous tributaries, pass to and
beyond the borders of the State. In New Mexico but two rivers, the
Rio Grande and Rio Pecos, flow for a considerable distance within the
limits of the Territory. The two other important streams, the Rio San
Juan and Canadian, flow, respectively, through the northwestern and
northeastern corners of the Territory. The San Juan River, as well as
the Rio Grande, rises in soathern Colo rado.

Tt is not uncommon for a river to be considerably larger toward its
source than at its mouth. Many of the important streams that flow
from the Black Hills into the Missouri are lost on their way through
the plains; this is especially the case with rivers in the arid regions of
New Mexico and Arizona.”

The high mountains of the Main Range extend southward into New
Mexico for a distance of about 100 miles, reaching the neighborhood of
Santa 6. South of this there is a semi-tropical region. “There is of
necessity a wide difference in the extremes of témperature, but with the
exceptions of the cold seasons of the higher lands at the north, the
climate is temperate and equable. The sammer days in the lower
valley are sometimes quite warmn, but as the dry atmosphere rapidly
absorbs the perspiration of the body, it prevents the debilitating ef-
fect experienced where the air ig heavier and more saturated with
moisture. The nights are cool and refreshing. The winters, except in
the mountains at the north, are moderate, but the difference between
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the northern and southern sections during this season is greater than
during the summer. The snow-fall is small in amount, and seldom
remains on the ground longer than a few hours. The rains fali prin-
cipally during the months of July, August, and September, but their
annual amount is small, seldomn exceeding a few inches. When there
are heavy snows in the mountains during the winter there will be
good crops the following summer, the supply of water being more
abundant, and the quantity of sediment carried down greater than
when the snows are light.”

As a general statement, it may be said that the semi-arid conditions
which prevail in Colorado and the northern Territories of the Rocky
Mountain region, are intensified in New Mexico. The more southern
situation, and the comparative absence of high mountain ranges, forests
and streams all contribute to the aridity of this region. Hon. Edmund
G. Ross, governor of New Mexico, in bis annual reports for 1885 and
1886 to the Secretary of the Interior, very justly urges the pressing
need of construeting, in or adjacent to the mountains of that Territory,
reservoirs for the storage of water. He refers to the droughts and
floods with which this, in common with other parts of the West, has
been afflicted, and suggests that a system of storage basins, near the
head-waters of the various streams, would not only prevent destruc-
tive floods, insure supplies of water for irrigation and reclaim millions
of acres now barren, but that the resualting increase in vegetable growth
and conservation of moisture wounld also greatly modify the climatic
conditions; that an increased degree of evaporation would be estab-
lished, and the annual rain-fall regulated and equalized. In this con-
nection the aid of the General Government is invoked. 1 most earnestly
concur in the foregoing. There is urgent necessity for the systematic
storage of water in most parts of the Roeky Mountain region, and
especially in the sonthwestern Territories. Had the mountain forests
been maintained the need of artificial reservoirs would not now be so
great.

¢« The average rain-fall from 1870 to 1883, inclusive, has been as fol-
lows, at the points named, to wit:

Inches.
Fort Bayard, in the southwest.. ... ... ccoooiioioot 15. 30
Fort Union, in the north ... . oo i iiiiiaa i 16.74
Tort Wingate, in the west ... .. . ... ... ... 15.52

“At Fort Stanton, in the southeast, the average has been about the
same.” :

Although the principal forests of New Mexico are confined to the
mountain chains, other parts of the Territory are more or less wooded.
Upon the wide mesas, which form so prominent a feature of the south-
west and western portions, are found scattering growths of Cedar,

Notr.—It is estimated that New Mexico has irrigating canals and ditches eqnal in
extent to those of Utah, irrigation having been practiced in a rude way in this Terri-
tory long before it came into the possession of the United States. Two large irrigat-
ing canals are now projected, one on each side of the Rio Grande, capable of watering
from 3,000,000 to 4,000,000 acres.
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Juniper, and Pifion ; while the arroyos, or depressions in the mesas,
contain fine groves of Mesquit. In the mountain valleys, gulches and
canyons, are Yellow Ping, Pifion, Dwart Maple, and Scrub Oak. On
the higher ranges, at the north, in addition to the Pines, are found the
White Spruce and Red Tir. Juniper is common on the foot-hills of
this section. The river valleys are lined with Cottonwood, Box-LElder,
several varieties of Willow, Alder, Ash, Sycamores, Cherries, and Mul-
berries. On the southern plains, or wide sandy valleys, the prevailing
growths are Yucca, Madrofia, and Palo Verde (acacia). On mountain
slopes the second growth is often Aspen. The elevated plain, which
occupies the eastern portion of the Territory, has no forests, and is prac-
tically treeless. The finest timbered region in New Mexico is in the
southwestern part, and includes the Magdalena, Mogollon, Sierra Di.
ablo, and other high ranges. Large bodies of Pine, Spruce, and Fir,
suitable for lumber, are found here.  In the northern mountains, at the
headwaters of the Rio Pecos, there is some excellent timber.

Viewing the Territory as a whole, the Yellow Pine is the most im-
portant and useful tree, and furnishes a large proportion of the native
lumber.

The following is a list of the forest trees of New Mexico :

Yellow Pine (Pinus ponderosa, Dougl.).

White Pine (. reflera and P. flexilis, Fngelm.),
Black Pine, or Tamarack (7. Murrayana, Balfour).
Pinus Chihuahuana, Engelm.

Pition, or Nut Pine (L. edulis, Engeln. ).

White Spruce (Picea Engelmanni, Engelm.).

Red, or Yellow Fir (Pseudotsuga Douglasii, Carr.).
White, or Balsam Fix (4bies concolor, Lindl. and Gordon).
Juniper (Juniperus puchyphloca, Torr.),

Juniper (Juniperus occidestalis, Hook. var monosperma, Engl.).
Red Cedar (Juniperus Virginiana, I..).

Cypress (Cupressus Guadalupensis, Watson),
Sycamore ( Flatanus Wrightii, Watson).

Box Elder (Negundo aceroides, Moench).

Dwarf Maple (deer glabrum, Torr.).

Dwarf Maple (dcer grancidentatum, Nutt),

Ash (Praxinus pistacicfolia, Torr.).

Walnut (Juglans rupestris, Engelm),

Black Oak (Quercus Emoryi, Torr.).

Locust (Robinia Neo-Mexicana, Gray).

Mesquit ( Prosopis juliflora, D. C.).

Cottonwood (Lopulus monilifera, Aiz.).
Cottonwood (P, angustifolia, James).

Cottonwood (. Fremontii var. Wislizeni, Watson).

Nore.—Estimates of forest areas diffor widely for the same region, This results
from the difference in the competency and carefulness of the observers, and from the
fact that there is no accepted standard of estimate. Sorae inciade in forest lands not
only those tracts which are densely or mainly covered with trees, but also grazing
lands on which may be found only a fow scattering pifions or cedars. The estimates
here given of the forest areas of New Mexico, as indeed all the estimates of forest areas
embodied in this report, are designed to embrace only those which are strictly forest
clad. The constant endeavor has been not to overestimate in this respect.
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Aspen (P. tremuloides, Mich.).
Willow (Salix flavescens, Nutt).
Willow (8. lasiarndra, Benth,),
Desert Willow (Chilopsis saligna, D. Don),
F] Alder (dinus oblongifvlia, Torr.).
Wild Cherry ( Prunus Capuli, Cav.).
Mountain Mahogany (Cercocarpus ledifolius).
Mountain Mahogany (C. parvifolius, Nutt).
Black Thorn (Cratwgus tomentosa, L.).
Spanish Buckeye (Ungnadia speciosa, Endl.).
Wild China or Boap’ ervy (Sapindus marginatus, Willd).
Spanish Bayonet ( Yucea baccala, Torr.).
Madrona (Arbutus Xalapensis, 1. B. K.).
Palo Verde or Greenbarked Acacia (Parkinsonia Torreyana, Watson).
Mexican Mulberry (Morus mycrophilla, Buckley).

It has been estimated that the amount of native lumber used in the
Territory in the year 1886 was 5,000,000 feet. About 1,000,000 feet
were imported from Arizona, and used for all purposes, inclading fin-
ishing. Ofhigh grade Eastern and California lnmber, about 50,000 feet
of each kind were consuwmed during that year. Some 200,000 feet of
different grades were brought into southern New Mexico from northern
Texas daring the period named. The consumption of lumber for that
year was comparatively light,

Farming and frait-growing are carried on quite extensively in differ-
ent parts of the Territory generally with the aid of irrigation. Most of
the ditches, however, are small. In some of the mountain districts crops
are grown without the aid of irrigation.

The Territorial law provides for the punishment of persons who shall
willfully or malicioasly set on five any woods, marshes, prairies, or other
grounds not their own, or who shall intentionally or by neglect permit
the spread of five from their own grounds te those of another; also, that
satisfaction in damages may be recovered by parties injured by such
fires.

New Mexico is sabdivided into fourteen counties, the relative situa-
tion of which, npon the map, is about as follows:

San Juan, RiovArrilm. Taos. Colfux.
Bernalillo. Savta 176, Mora.
Valencia. San Miguel.
Socorro.
Sierra. Lincoln.
Grant. Dona Ana.
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BERNALILLO COUNTY.
(Area, 8,350 square wiles; cstimated forest area, 1,450 square miles.)

The Rio Grande River traverses the eastern part of Bernalillo County
from north to south.  Its prineipal tributaries are the Rio Galisteo
on the east, and the Rio Jemez and Rio Puerco Rivers at the west. In
addition to the above, there are numerous springs, and a few small
streams of wore or less permanence.  The Rio Grande is the most im-
portant valley, and includes a large area of agricultural land. Tothe
westward of this valley the county is rolling and broken by hills and
canyons. It has grass lands and sowe timber, and is well adapted for
grazing purposes. The Sandia Mountains occupy the eastern and the
Jemez Mountains the central portions of the county.

Upon the mountains named above are situated most of the forests.
About oue-fourth of the forest area has good titmber, and as much more
has a promising young growth. Open forests of Yellow and White
Pine and Red Cedar extend from the northeastern corner of the county
westward to the Jemez River.  The principal species of trees, in addi-
tion to those named abLove, are Scrub Uak and Pifion, the latter pre-
dominating. '

Bat little change, if any, has been observed in the volume of water
in the streams of this county; the flow is more intermittent than in
former years, aud floods have become more frequent.

COLFAX COUNTY.
(Area, 7,000 square miles ; estimated forest arca, 1,275 square miles.)

This county is situated in the extreme northeastern corner of the
Merritory. It is bordered on the west by the Main Rocky Mountain
range, and its surface, as a wlole, is greatly varied. Mountains, single
and in groups, hills, buttes, rolling lands, mesas, and valleys are em-
braced within its limits. Numerous streams, the most important of
which are the Cimarron and Canadian Rivers, traverse the region.
This, with the fine growth of grass, makes it one of the best grazing
districts of the west.

The forest lands are situated principally in the western parf, of the
county and constitute about one-fifth of the entire area. Nearly 10
per cent. of the timber is Pine and Spruce of medium size. The re-
mainder is mostly Aspen, Serub-Oak, Pifion, and Dywart Cedar. Cot-
tonwood grows along the streams.

‘fhere is less water in the streams in summer than there was fifteen
years ago. 17loods and droughts have become more frequent.

DONA ANA COUNTY.

(Area, 10,260 square miles; cstimated forest area, 75 square miles.)

Dona Ana is the central county of the southern tier bordering on
Texas and Mexico. It is, in general terms, a strip of table land about
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4,000 feet above the sea level, from which rise a number of mountain
ranges. These ranges are from 20 to 50 miles long, and seldom exceed
10 miles in width. Beiween them are great plains, from 20 to 80 miles
wide, treeless and almost waterless, but generally covered with grass
and affording pasturage for stock. The Rio Grande dei Norte flows
through the center of this region, forming a rich alluvial valley about 5
miles in width and sunken some 200 feet below the surrounding plains.
It includes the famed ¢ Mesilla Valley,” a district noted for its fine
fruits and immense crops of cereals. Between the valley of the Rio
Grande and the Organ and San Andres Mountains at the eastward is
a desolate region known as the “Journanda del Muerto” (Journey of
Death). With the exception of the valley of the Rio Grande, which
ineludes some 300 square miles of alluvial land that may be irrigated,
but a small portion of the county is adapted to the production of crops.

There is but little timber in this county, and it is mostly confined to
the higher portions of the Organ and Sacramento Mountains. Pine,
Tir, Cedar, and Juniper are the principal species growing in the mount-
ains, and forming forests. The first Pwo are used to a limited extent
in the manufacture of lumber. Pifion, Oak, Ash, Mesquit, Cotton-
wood, and Willow are also native to this region. Oak and Ash are used
in wagon and carriage work.

When the forests are destroyed, there is absolutely no chance for
their natural reproduction, and the denuded tracts become barren wastes.

GRANT COUNTY.

(Area, 10,090 square miles; estimated forest area, 800 square miles.)

Grant county is in the southwestern corner of the Territory, border-
ing ot Mexico. The northern portionis mountainous, and includes the
sources of the principal streams, the Rio Mimbres and Gila River. The
southern half of the county consists mainly of plain and mesas, and
has au average or mean elevation of about 5,000 feet. The great pla-
teau of the Sierra Madre extends into the southeasteru portion of the
county. A little farming is carried on in the large valleys, but stock-
raising and mining are the chief industries. .

The largest bodies of timber are situated in the Black Range, Mim-
bres, Pinos Altos, and other mountains in the northern part of the
county. The Florida Mountains upon the eastern border, and the Hades
and Peloncillo Mountains in the southwestern portion, are also wooded
to some extent. About one-tenth of the forest area is well stocked.
Pine and Juniper are the predominant species of forest trees and attain
a good size. A scattering growth of Scrub Oalk is found on the mesas
and Cottonwood fringes the streams in some places. The forests proper
are rarely dense; there is bat littie undergrowth, and the loss incurred
from forest fires is inconsiderable. In fact, fires in this section are more
destructive to the stock ranges than they are to timber.
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The demand for lumber causes the consumption of the Pine timber
as fast as it ean be reached. Much of the best Pine is situated at points
in the mountains not now accessible, and for the present it is likely to
be spared. After the forests have been destroyed their reproduetion
can hardly be hoped for; the region is too arid to favor a new conifer-
ous growth.

LINCOLN COUNTY.

(Area, 24,450 square miles ; estimated forest avea, 920 square miles.)

This eounty is situated in the southeast corner of New Mexico. Aloug
its western border are the Sierra Blanca, Sacramento, Guadalupe, and
other mountain ranges; the central and eastern portions extend into
the plains region., 'The Rio PecosRiver flows through the entire county
from north to south, and midway inits course is joined by its main afflu-
ent, the Rio Honda River, which enters it from the west. That part of
the county east of the Rio Pecos is very scantily watered, a few springs
and wells being the only source of supply. Stock-raising is the chief
industry, for which the county is well adapted. A large body of till-
able land lies along the valley of the Pecos for a distance of about 200
miles, and along the tributaries of the river for a distance of some 300
miles.

The forests of the county are confined mostly to the mountains of the
western portion. About one-fourth of the forest area includes good
timber ; the remainder has a small growth suitable only for fencing and
fuel. Forest fires have, as yet, done but little damage. Dine, Spruece,
Pition, and Cedar coustitute the bulk of the forests. The first two are
used in the manufacture of lumber. Spruce is found at the greater ele-
rations; it grows large aud often forms dense forests. Piiion, “Serub
Pine,” and Cedar are the most prevalent trees. Other trees native to
this county are Oak, Yucca, and Madrofia.

Settlers who have taken timber-culture claims, generally plant Cot-
tonwood, cultivating them in all cases with the aid of irrigation.

MORA COUNTY.
(Area, 3,830 square miles; estimated forest area, 720 square miles.)

The altitude of this county varies from 4,000 feet in the extreme
castern portion to 7,000 feet at the base of the Rocky Mountain range
in the west, and some of the high peaks attain an elevation of 11,000 to
12,500 feet. About one-fourth of the surface of the county in the western
part is mountainous; the remaining three-fourths extends into the
Plains Region, and is an open rolling country, varied to some extent by
hills and buttes. The Canadian River, passing from north to south
through the central portion, is the principal stream. A number of
creeks and arroyos water other portions.

The heaviest bodies of timber, consisting of Yellow aud White Pine
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and Spruee, are fouud in the mountains. Hcre, also, are large tracts
covered with Aspen. The trees of this species grow very straight, are
from 10 to 40 feet in height, and are mueh used for fence poles. Upon
the lower slopes and foot-hills the predominating species are Piiion,
Cedar, and Serul Oak ; the latter sometimes growing to a height of 30
feet. The central portion of the county has scattered groves of Pifion
and Cedar, with patches of Serub Oak. The bluffs overhanging the
streams are covered, to a limited extent, with Pifion, Cedar, Scrub
Oak, Mesquit, and a few Pines. Cotton-wood, Box Elder, Hackberry,
Mulberry, Wild Plam, and Wild Cherry line many of the water courses.
The streams of the eastern portion are nearly bare of trees, the groves
that once existed there having been destroyed by the early settlers.

RIO ARRIBA COUNTY.
(Area, 7,500 square miles; estimated forest arca, 175 square miles.)

The eastern and ceuntral portions of Rio Arriba County are mountain-
ous and well watered. The western portion is oceupied by high mesas
and plains, which here constitute the Continental Divide. The Rio
Chama is the principal river traversing the ecounty for any considerable
distance. This and a few swmaller streams discharge their waters into
the Rio Graude, which flows through the southeastern part of the county.
The valleys of the streams are fertile, prodacing fine crops of grain and
vegetables, and yielding different kinds of fruit. '

The forests, found mainly in the mountainouns districts, consist chiefly
of Yellow and Black Pine, with some Spruce at the higher altitudes.
The timber is not dense, nor are the trees of large size. Cedar, Pinon,
Scrub-Oak, Cottonwood, Willow, and Wild Cherry are also native to
this county.

About one-fourth of the forest area has been made waste by fire, and
as much more is brush of promising growth., After the destruction of
the forests from any cause their renewal is extremely difficult.

Iloods and droughts are more frequent than in former years.

SAN JUAN COUNTY.
(Arvea, 7,200 square miles ; estimated forest avea, 250 square miles).

This county has an elevation above sea-level of 7,000 feet. The San
Juan Mountains border itat the north and the Chusea Mountains at the
west. I the central and eastern portions are wide plains and mesas.
The San Juan and Chusca Rlivers and their affluents constitute the
water system of the county.

The Chusca Mountains are fairly well timbered, Yellow and Black
Pine being the predominant forest trees. A scattering growth of Ce-
dar, Pifton and Scrab Oak is found on the foot-hills and mesas. Cot-
tonwood, Willow, and Wild Cherry grow along the streams.

24738—Dull 2 10
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SAN MIGUEL COUNTY.

(Area, 11,630 square milos; estimated forest area, 1,300 square miles.)

The northwestern portion of this county, inclading about owne-sixth
of its area, is mountainous; the remaining part is an open, rolling
ccoutitry, cwbracing wide plains and extensive mesas. The surface
slopes from the western boundary of the county to the Texas State line
on the east, the average or mean altitnde being about 5,000 feet above
sea-level. The Canadian and Rio Pecos Rivers and their tributaries,
which have their sources in the mountains at the north and west, con-
stitute the drainage system.

The most important forests, cousisting of Pine and Spruce timber,
are sitnated in the mountains. Itis estimated that about one-half of
the forest area is well stocked, that most of the remainder is brash of
promising growth, and that a small part has been made waste by fire.
Scattering groves of Pifion, Cedar, and Scrub Oak are found on the
foot-hills and mesas. Cottonwood grows along some of the water-
courses.

No changes have been observed in the flow and volume of water in
the streams,

SANTA FE COUNTY.

(Area, 2,490 square niles ; estimated forest avea, 1,375 square niiles.)

Santa Fé County is situated in the northern-central part of the Ter-
ritory. It is bordered at the northeast by the elevated crests of the
Rocky Mountain range, which here reaches its southern limit. The
suarface of the county is tinely diversitied, 1tis a region of mountains,
valleys, mesas, unduolating plains, and swift running streams. The
altitude varies from 5,500 feet on the mesas in the southern portion of
the county, to 7,044 fect at the city of Santa IFé, and to 13,000 feet on
Mount Baldy, of the Santa I'¢ range. The area of the county is quite
equally divided between agricultural, fruit, grazing, and timber lands.
The temperate climate, fine scenery, and other natural advantages, con-
tribute to render this region most attractive and desirable for residence.

The forest lands are situated mostly in the castern part of the county.
There is a narrow strip of timber at the south called “The Placers,”
extending from the Placers to the east line of the county, and also a
small wooded tract in the southwestern corner. About 30 per cent. of
the forest area includes good timber; 20 per cent. is brush of promis-
ing growth; a portion has been burned over, and the remainder is an
open growth of Pifion, Cedar, and Scrub Oak. Yellow Pine and
Spruce are the predominating species in the monntains in the north-
eastern part of the county ; in the more open country at the south and
west, Pilion, Cedar, and Oak are the prevailing kinds.  Cottonwood
and Willow border many of the streams,
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SIERRA COUNTY.
(Area, 3,200 square wiles; estimated forest area, 250 square wmiles. )

This county is situated in southwestern New Mexico. Its surface
includes mountains, valleys, and mesas. The Rio Grande River, its
most important stream, traverses the east-central part from north to
south, and its broad valley embraces a large section of arable land.

The county is well watered, and the table lands of the western por-
tion afford good pasturage.

The forests are mainly sitnated in the Black Ran geat the northwest.
Pine and Tir are the predominant trees at the Ligher elevations; Juni-
per and Oak are found on the foot-hills and mesas, and a growth of Ma-
ple and Walnat borders some of the streams.

When the forests have been destroyed they are ravel ¥, if ever, repro-
duced. The second growth is usually Scrab Oak.

The large streams are not as continuous in their tlow as they were be-
fore the timber in the mountains was cut off.  There are more floods and
longer periods of drought. Many of the small streams have wholly
failed.

SOCORRO COUNTY.

(Area, 16,500 square miles; estimated forest area, 2,050 square miles.)

This county has several classes of lands—the agricultural, which are
fonnd on the Rio Grande and other streams traversing the county; the
uplands or mesas, especially adapted to grazing; and the mountain
ranges, upou which the forests are mainly situated. In addition to the
above, the San Augustine Plaius, eentrally sitnated, cover an estimated
area of 2,000 square miles, and are wholly destitute of trees. In the
castern part of the county is a wide extent of desert, embracing barren
Plaius, lava beds, tretless mountain ranges, and ¢ Mal pais.”

From one-third to one-half of the connty is sparsely covered with for-
ests, it all classes of growth are considered.  Along the northern slopes
of the Piflon and Datil Monntains, upon the Magdalena Mountains,
the San Francisco'and Mogollon Ranges, and on the higher portions of
the Black Range are forests composed mainly of the Yellow and White
Pine and Red, or Douglas, Fir. Iixtensive tracts of large Pines are
rare, although there ave a few in the western part of the county.
About four-fifths of the entire forest area consists of a small growth of
Piue, Cedar, Juniper, and Oak. DBurned tracts of limited extent are
coinmon, but they are usually confined to the scrub growths. Aspen
covers large arcas in the mountains. ©Other species native to the re-
gion are Mountain Mahogany, several varieties of Oalk, Walnut, Mes-

-quit, Box-elder, Water Maple, Cottonwood, Willow, and Wild Cherry.

After the destruction of the forests, from any cause, there is hardly
any chance for their renewal, Tracts burhed over ten years ago are
still barren.
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TAOS COUNTY.
(Area, 2,300 square miles; estimated forest area, 900 square miles.)

This county is centrally situated upon the northern line of New Mexico.
Its eastern boundary is the Main Rocky Mountain range. The Rio
Grande River runs through the central part of the county, from north
to sonth. Numerous small streams flow from the mountains at the east-
ward and unite with the Rio Grande. This district is the best watered
of any in the Territory. The western portion of the county is more arid
than the rest, but is well fitted for grazing purposes.

The forest land is situated mostly in the eastern and southern parts
of the county, excepting a narrow strip along the western side. About
five-eighths of the forest area is fully stocked—good for timber; the
remainder consists of young growth and tracts made waste by burning.
In themountains are quite heavy bodies of Yellow, White, and Black
Pine, Spruce, and Fir. Aspen also covers large tracts which have been
denuded of the original species. At lower altitudes are Scrub Oak,
Pifion, and Cedar, some of the latter being quite large. Cottonwood
(Populus monilifera and L. angustifolia) borders many of the streams.

By a proper system of irrigation, at least one-half of theentire area
of the county could be brought under cultivation. At the present time,
only a very small proportion of the land is cultivated.

VALENCIA COUNTY.
(Area, 7,700 square miles ; estimated forest area, 960 squaro miles.)

This county, which is situated in central New Mexico, extends {rom
the western border three-fourths of the distance across the Territory.
Near the center it is divided by the Rio Grande River, and at a few
miles west of that point it is again intersected by the Rio Puerco River.
These two streams, and the Zuiii River in the ‘west, are the principal
water-courses. Portions of the county are very broken and mountain-
ous. The Zuiii and San Matéo Mountains at the northwest, and the
Manzano Mountains east of the Rio Grande, are the most important
ranges. Although farming and fruit growing are prosecuted to some
extent along tho valleys of the streams, the region, as a whole, is better
suited for grazing than for other branches of husbandry.

Extensive forests of Yellow Pine exist in the mountains, both in the
western part of the county and in the Manzano Range to the eastward.
Tn the last named distriet the estimated forest area is 280 square miles,
three-fourths of which bears good timber. Saw logs obtained here are
from 2 to 4 feet in diamecter. At lower altitudes Piiion, Cedar, and
White and Serub Ouak abound.
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UTAIL

As stated in the itroduetion, a fall canvass of this Territory could not be made
on account of deficiency of appropriation, and only the following résumé, therefore,
is given:

"The Tervitory of Utali comprises 84,476 square miles within the thirty-seventh and
forty-second degrees of latitnde and the ono hundred and ninth and one hundred
and fourteenth degrees of longitnde, a parallelogram 300 by 325 miles in extent, of
which the northeast corner is cut out, however, by the sonthwestern boundary of
Wyoming entering with a right angle; the western line of about 70, the sonthern of
over 100 miles. The conntry is rageed and broken and is separated into two unequal
sections by the Wahsatch Mountains, which cross it from northeast to southwest,
while the Uintah Mountains in the northeast have an east and west extension. In
the southeast are extensive plateaus, and in the west a series of disconnected ridges,
generally extending from north to south.

East of the Wahsateh the drainage is mostly by the streams which form the Col-
orado, of which the principal ave the Grand and Green Rivers, and their tributaries,
the White, Uintah, and San Rafael. These rivers arc mostly rapid, not navigable,
and flow through rocky eanyons, whose walls in some places rise 2,000 fect above the
streams. The tivers of the western half have no outlet to the ocean, bat terminate
in the various lakes. Of these the largest is the Great Salt Lake in the northwest,
which is 75 miles long and about 130 broad. It is shallow, contains several islands,
and reccives by means of the viver Jordan the waters of Utah Lake, 26 miles to the
southeast. Several streams flow into it. It has no outlet and its waters are exceed-
ingly saline, containing abont 22 per ceut. of salt and having a specific gravity ot
1.17. Utah Lake is a beautiful sheet of fresh water, having an area of about 130 sqnare
miles, and closely hemmed in by mountains. The Sevier River, rising in the south-
ern part of the Territory, flows north for 150 miles, receiving tho San Pete and other
smaller streams, then bends southwest and forms Sevier Lake, nearly 100 miles sonth-
wost of Great Salt Lake, and about equal in size to Utah Lake. Only that portion
of Utah which can be artificially watered is really arable, though lands not irrigable
are being more and more bronght under cultivation. OF that part of the Territory
lying cast of the Wahsateh Mountains little use has yet been made. It is mountain-
ons; its valleys are abont a mile above the sca-level, and it consists chiefly of graz-
ing and coal lands. Tho settled parts of the Territory lic along the western base of
the Wahsateh Mountains, between them and Salt Lake and Utah Lake, in Cacle,
San Pete, and other valleys, wherever streams are so situated as to render irrigation
practicable. In the northern part of the Territory tho Wahsateh is high, there is a
great accumulation of snow in winter, and the streams are large and numerous. In
the southern part, though the range is nearly as high, the atmosphere is warmer and
there is little snow, tho streams are smaller and fewer in nnmber, and theroe is less
land capable of cultivation. The isolated ranges in the Great Basin give rise to no
streams of importance, and the valloys are mostly of a desert character. The possi-
Dble amount of farming lands in Utah may safely be put at 3,000,000 acres (probably
an underestimate).

The climate of Utah varies with its differing altitades and exposures. In the lower
valleys it is agrecable and salubrious. Theairisdry, elastic, transparent, and bracing.
The Great Salt Lake exercises a mollifying influence on the extremes of temperatures,
while the dry and absorbent character of the atmosphere relieves the opprossion felt
in humid elimates at high temperatures. The average humidity in winter is more
than twice as great as in summer. For the year the rain-fall averages 17.3 inches,
40 per cent. of which isin the gpring, 9 in the summer, 25 in the fall, and 26 in the
winter. The meteorological registers do not show an inereased moisture in the cli-
mate ; but Rush Lake covers what was & meadow twenty years ago, and the water
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of Great Salt Lake is 10 feet higher than it was in 1863, There has been little gain,
however, during the last ten years. It is a peeuliarity of climate in Utah, asin some
other portions of the arid region, that there is a preponderance of rain-fall in the
spring, when it is most needed.

With respect to timber Utah is muclh like Colorado, combining a treeless plain with
timbered mountain ridges on one side of the Territory. The valleys or plains are
flestitute of forest growth, and in early times willow brush was resorted to for fenc-
ing, adobe bricksfor building, and sage brush for fuel. The valuable timber is found
in the canyons and coves, the mountain sides having mostly only a serubby growth
of comparatively little account. The Uintal Range, the eastern flank of the Wah-
satch, with San Pete and San Piteh ranges, are generally more or less wooded with
conifers. The western flank of the Wahsatch Mountains has been nearly stripped
of what good timber it may have hiad, and from that range westward to Nevada it
may be said that the country is destitute of timber. In the southern and extreme
southeastern portions of the Territory there is a thin covering of forests on the mount-
ain ranges, but of an inferior character. Of the timber of Utal it may be said that
the best trees furnish lumber of an inferior quality only. The forests are composed
chiefly of Red Cedar, Red or Donglas Fir, Spruce, with occasional Bull Pine (. pon-
derosa), and White Pinc (Pinus flcxilis). More than half of the forest growth of the
Wahsateh Range is composed of this last Pine, of inferior quality. On the Oquirrh
the trees arc chiefly Douglas I'ir. A scrubby growth of Red Cedar and here and
there Pifion Pifle cover the larger part of the mountain sides in the south and west,.
They are of little value except for posts, ties, and fuel. Ior lumber of good quality
Utal is almost entirely dependent upon supplies from the Pacific slope and Eastern
States, yet the total cut of native timber in Summit and Wahsatch Counties has
DLeen estimated at not less than 2,000,000 feet of lumber, 300,000 cubic feot of round
mine timber, and 12,000 cords of fusl and fencing, and this is claimed to represent
only 20 per cent. of the cut in the Territory. ’

On the whole, Utal ranks very low among our States and Territories in respect to
woodlands, having only 7.6 per cent. of her arca which can be called forest. One who
had oceasion to make a special investigation of the resources of this Territory, and
gupposed to be a competent observer, says: ‘It may be stated that Utah seemed very
generally lacking in serviceable material for fencing or building. The country sct-
tled for thirty years has drawn upon the near supply of standing timber, so that now
Inmber is obtained by great exertion and expense in most of the valley settlements.
The labor and expense of fencing caused Brigham Young to enact the no-fence law,
whieh enabled the destitute settlers to break ground, irrigate, and raise grain with-
ont the provision of any barricr against stock inroads, the cattleman being held re-
sponsible for the damages of his herd. This law in itself is a commentary on the
searcity of timber in Utal.”

Iron ores occur all over the Territory in great variety. The most important de-
posits known are in Iron County, about 300 miles sonth of Salt Lake. The ore belt
is.15 or 20 miles long and 3 or 4 miles wide. The ore is magnetite and hematite.
Gold, silver, copper, lead, and other metals also abound in the Territory, and the pro-
duetion of the mines is annually increasing. The reported value of the gold, silver,
copper, and lead product for the year 1886 is $7,631,720.

An inexhaustible supply of salt is obtained from the Great Salt Lake, which is con-
stantly fed by salt springs, which abound in the northern part of the Territory and
discharge into the Iake.

Stock raising is beecoming an important indnstry in Utal.  Mnch land anfitted for
agriculture is adapted for grazing purposes, and the mountain slopes are covered with
naftritious grasses. Cache Valley, the valley of Green River, and other sheltered
sitnations, offer superior advantages for sheep husbandry.

If Utal is deficient in timber it abounds in hnilding stones of good quality and -
great variety and very accessible.  Among the best known arve the granite, from the
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mouth of Little Cottonwood Canyon, the red sandstone near Salt Lake City, and the
secondary sandstone or oolite of San Pete Conuty. At Logan there is an casily quar-
ried limestone. Marbles of various colors and suseeptible of good polish, are found at
many points, and at Antelope Island is found,in unlimited guantity, a green and
purple slate, which for roofing and some other purposes is said to be superior to the
eastern slates.

Without subseribing in all respects to the views expressed in the following com-
munication, kindly forwarded by Mr. O. J. Hollister, of Salt Lake City, it is here
given in full, as showing in general the manner in which forestry interests are spoken
of: .

“In the ordinary use of the word, I should say that ‘forestry’ has no meaning in
Utah. There is on the acclivities of some of the mountains a fair growth of conifer-
ous trees, but where these were accessible through canyons the saw timber has mostly
been cut out and used. Railroads have stripped other accessible parts of the ranges
for ties, and in the mining canyons and distriets all the timber has been used in the
mines and for fuel—that is, all that is within reach. Now they are obliged to reach
out farther, many of them being forced to use the railways to get what they require.
No fires ever run in these Utal woods.*

“The natives (Utes) lived more in the valleys than in the mountains, The white
settlements along the mountain streams of course protect the wild lands in their
vicinity from fires. There is no object in presorving these patches of trees as a pro-

A . . . .
tection to the streams, cither. Thoe snow-fall on the mountains is very heavy, and

does not melt and run off in the streams until June and July. The ground in the
mountains is thus kept wet and heavy until the snow begins to fall again. There is
little if any waste of timber. Of conrse all belongs to the Government, save where
the miners may have patented the lands as mines. Most of the timber of Utah was
originally confined to the Wahsateh and the Oquirrh ranges. The canyons of many
streams admitted the Tumberers and saw-mills to the former, and to a less extent, the
range being far slighter, to the latter.

‘“In the southern part of the Territory, the varieties—Cedar and Piiion Pine—are
more scattered and scrubby. The more valuable varieties of the Wahsateh and
Oquirrh are the Red Pine, Black Balsam, and the White Pine. More than half of
the finest growth of the Wahsateh is said to be of the white or inferior pine, The Red
Pine and Black Balsam make a railroad tie that lasts ten years. On the Oquirrh
the trees are chiefly Red Pine. The Sernb Cedar and Pifion Pine are of little value
except for posts, ties, and fucl. The larger trees of the better varieties furnish a
lnmber not technieally clear, but the knots are held so fast that they arc no great
detriment, and the lumber is practically clear. Tor many ycars a great part of the
Inmber used in the Territory has been imported from Nevada or Wyoming. Ordinary
rough building and fencing lumber is worth about $25 per thousand ; flooring and
finishing, perhaps $45. 1In the carly settlement of Utah willow brush and cven sage
brush were used for fencing. Now the use of barbed wire, strung upon cedar posts,
is almost universal. Very little wood is used for fuel, even the mines, as well as the
railroads, using coal, of which there is a great abundauce in the Territory, and alse
in Wyoming, near the eastern line of Utah. The native growth of forest exercises
the mind of the people not at all. What trees they have they have planted, watered,
and tilled. The settlements in the lower valleys are collections of orchards, the
streets Jined with shade trees. After being once well started, and becoming of somse
size, they seem to do petty well even without water. Very little attentiou has been
given as yet to starting plantations of trces other than for purposes of shade. It is
doubttul, perhaps, if the valleys are very welladapted to the growth of trees; doubt-
ful if they would not come to maturity and begin to decay before reaching any greats

*The census of 1330 reports 42,260 acres of woodland in Utall destroyed by fire dur-
ing the census year.
g 3
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size or age. One gots thab impression from observing the Locusts, the Cottonwoods,
the Box LElders, and the Poplars grown in the towns for shade. DBut possibly they do
not have as fair a show for thrifty growth and long life as they would in more seeluded
places, where the earth wounld not be tramped upon their roots, and their bodies con-
stantly marred and bruised. Undoubtedly more and more attention will be given in
Utah to the raising of forest trees as the Territory becomes more thickly settled. DBut
there is not enough land that can be spared for such a use to ever make it of much
importance.”




i

|

SUMMARIZED STATEMENT OF THE FOREST CONDITIONS OF THE SEVERAL COUNTIES IN IDAHO, MONTANA, AND WYOMING IN THE YEAR 1887.

IDAHO.

Counties.

Approximate area, |
square miles. |

Character of forest growth.,

Predominant species.

Principal uses to which timber is applied.

Priucipal causes of forest destruction.

Character of second growth.

' Measures suggésted for the more adequate protection of

Noticeabls changes in the flow and volume of water in streams.

Effects of forests on the water supply.

forest growth,
Entire | Estimated
area. |forest area.
AR s S e et Ak 3, 500 50 | Pine and Fir in the mountains; Cottonwood and Willow along the | Pine and Fir.................. Pine and Fir for lumber ; Cottonwood for fuel ...................... Fire, usually from carelessness; some-| Generally the same as the original....| Put the forests under the care and control of competent | Volume of water in the streams dependent on the snow-fall and me- | They tend to increase the water supply.
Y Boisé River. 2 g 7 1 i 2 g TG N times from natural causes, foresters. teorological conditions in the mountains.
ATTUTRR i e nesas aRova e 16. 700 2,500 | Yellow and Black Pine, Red Fir, Spruce, Aspen, and Cottonwood..| Red Fir and Black Pine ...... Fir, Pine, and Spruce for lumber, mining timber, and fuel; Aspen | Lumbering and mining ; fires not very | Same as the original in most cases ; | More abundant precautions against forest fires ........... None observed, except with direct relation to the annual rain-fall ..| But little in this county; amount of rain-fall or
for fencing. destructive. Aspen often follows forest fires. precipitation determined by the condensation
: 1L 5 ¥ ? 3 . " F ¥ B X - . ) . ; as caused by the mountain ranges.
1, 200 40 dete ﬂﬂdci‘;oggnf&n:‘"XVEIS";J:“: White Cedar, Mountain Ma- | Pine and Fir ................. Plfpe for building; dead timber of different kinds for fencing and | Fires and lumbering ... ......_..... Usually the same as the original...... Prevent fires and depredations ; encourage tree planting .| Flow of water in streams quite regular; volume of water largely
ogany, Cottonwood, en. : A fue determined by the snow-fall. %
13, 600 150 R%d :t". g:aggmg in size from saplings to saw-timber), Cedar, and | Fir and Cottonwood .......... Fir f(l)rf ]uinher; Cedar for fence posts; Cottonwood for fence posts | Local consumption only ............. Fir, Pine, and Cottonwood............ Use timber economically ; encourage the building of wire | None noticed, except as caused by the use of water for irrigation.. .
Cottonwood. ! e < i and fuel. 14 d restrain stock 1 running at large. :
2, 500 1,100 | Pine, Fir, and Balsam, growing very large and forming extensive | Yellow and Black Pine, Red | Pine and Fir for building ; Balsam £or fuel - ..o..oooiariiimioiio ] ittt e e e e iee e | oo ee e En?,’,‘f.f’: 'Iﬁﬁ.-e‘i’ir?ﬂ{fvst‘ﬁi 1;,:?:1 against%;respasgsers SV RS A B S ) S M A e T o e R Forests prevent the snows from melting toorap-
forests. - Fir, and Balsam. for the prevention of fires. idly 11'11 the spring and protect the springs and
Cassia . .covvninnnncanaaannn. 4, 300 100 | Yellow and Black Pine, Balsam, Fir, Pifion, Cedar, and Mountain | Pine and Fir.................. Pine and Fir for coarse lumber ; Cedar for fence posts ; Pifion and | Lumbering and fires .. ................ Same s the original . Lo conviaiiois e s S ) e e NI K T 0 o rivulets.
* Mahogany. y A - i B Mountain Mahogany for fuel.
Custer..... pREN T T e 5, 800 1,900 | Pine, Red and White Fir, and Cottonwood ; timber inferior in size..| Red and White Fir and Pine..| Pine and Fir for common lumber; Cottonwood for fael ... .. .ueun |t e e e Pine, Retiand Whites Bir - oii ..o s o e i i liy dadbis smnme No special changes noticed during a period of seventeen years . ....
LTV RN AR 9, 200 1,950 Wl:litﬂ Pinal.;ramaralclé, Cedar, Red and Yellow Fir; some of the tim- | Pine and Fir..................| Pine for lumber; Cedar and ¥ir for fencing..... .......ce.oo....... IR s b M e e e R ) ST o AR AR SN “*Shoot the scoundrels who fire the forests”........oeeu.. No-changesobservpdi ol L 16 S0 0l il v ihcss clided Bsam s st wiems They keep the ground moist and promote rain-
i er very large and fine. $ iy . f fall. i
K OOUBNBL - wae 00 e mesnmsasiains 4, 830 2,400 | Yellow and Black Pine, Fir, Cedar, Cottonwood, Yew, Alder, and | Pine ..........cccoeeumcneann.. Pine for building; Tamarack for dimension lumber and fencing; | Lumbering, railroads, and fire........ Black Pine predominates «............ Enforce the laws strictly and guard against forest fires ..| Less waterin streams where the trees have been cut off...... ...... The headwaters of all important streams are
Willow ; timber the finest in the Territory. : Fir for railroad-ties and fuel ; Cedar for shingles. i protected and nourished by forests.
PTarohic o b, JACTINTE 3, 870 2,100 VVIhltB and Black Pine and Fir; some of the Pine growing very | Pine and Fir.................. A Fire, mainly ; some losses caused by |.......... PSRRI DU A R SO S O v i DO e T R Y Tl St I et | o S AN oA WP el VR MRS WS D ;
¥ arge. , . 5 i wind falls. :
N6z Perces - ..ous s sosionmons 3,100 450 | Yellow and Black Pine, Red and White SiniCedangudiiarch; much, | Pine in the monntaine; Fir | Pine and Cedar for lumber:; Firand Tamarack fordbholig ; COMAr { ... .cuvveveeraoiineloivnsuniinms dasiosalansosdons e sn i sos s v in s e R i aamaan i b eiimme s mesiis s n e e a b oo St L b s o mim s e s m e a omia e i
of the timber gf iarge size. and Cedar at less elevations.| for shingles and fence posts. ; |
OROIABT . ol o sosvanfcnmats 2, 500 150 | Pine, Red Fir, Codar; and Aspen . oo it o L. . o Sno bt S kn i ats s e ns ... | Pine for building ; Cedar for fence posts; dead Pine and Aspen for Fire, lumbering, and railway construc- | Same as the first growth. ............. Furnish seeds and cuttings gratis and offer a bonus for | The streams have diminished in volume and their flow is more in- | Forests prevent the snows from melting early in
! 2 g fuel. ion planting. termitten:. the spring and keep the streams alive,
Owyhee....cccaeeaecccccecan. 7,430 300 | Yellow and White Pine, Cedar, Aspen, and Cottonwood............ Vg AR e Tk i (R e T S L ST ALTRACE SR e BRI TR LU RIS S e 2Ty P e ml R oS SRR e S SR ¢ A i T S N 0 e S T The Gox ornmeusshionld controlall timberlands, and Pro- | .. coviicicniscsvcnssssenssransessonacsssceessssolnasasnsssssnanesans
3 - 3 g b : vide for their protection.
Shoshonelds, J i cucasat eene- 5, 200 1,900 | Red and White Fir, Yellow and White Pine, White Spruce, Hem- | ............ccciienminianann.. White and Yellow Pine for lumber; Cedar, Red Fir, ind Tama- | None as yet, the county being newly | Serub Pine and Cedar, Hemlock and |....ocomenoeennn l ......................................... None obserred during a period of three years ........c.cceeonnn...
lock, Tamarack. Cedar, Yew, and several minor species. rack for mining timber, charcoal, and fuel. settled. Spruce.
‘Washington ...c..cc.coceanee 2, 500 900 | White and Black Pine, Red and White Fir, Hemlock, and Balsam ; | Pine........... S Pine and Fir for building and fencing ; Tamarack for shingles..... FOreatAires ......cconevvass sasvamenies G R Ty s Guard against the setting of fires by campers in the mount.| The streams reach a low stage earlier in the season than was the | All streams are, in a measure, dependent on the
! but little undergrowth. | ains. case ten years ago. forests.
Totals) 7o ML 86,230 | 15,990 ;
MONTANA.
Beaver Head .......cccecc... 2, 800 l 1,100 | Red Fir, White and Black Pine, White Spruce, and Cottonwood . ..| Fir, Pine, and Spruce ........ Pine, Fir, and Spruce for building and fencing ; Cottonwood for fue].‘ A, o civis salvs dummin sk daliaes S ; Same as the original species........... EhpiswEaIaEa R e Bntion; of forest ires RHOUIA Do | ceresisseonorsvonnmnnsinannrsssnomeesansrsonsesonnsessasssansnsssseon
7 . , A . | strictly enforced.
OROLOAT . o -5 ao o e snaenensanes 26, 000 350 | White Pine, Red Fir, and Cottonwood .....c.oceeecemeiinacnannn... 5 T R S e (0N Pine and Fir for lumber; Cottonwood for fuel ..................... ‘ Lumbering; butlittle danger from fire.| Pine .......cecceeeececcasacacccaanan. Thin out the timber in places where it stands too dense ..| A siight increase in volume during the last two years, caused by a
i reater rain-fall.
(0, 1T o o RS ¢ A 20, 000 U Vo i S e T e e L D R RIS Bl s NS S N e e T e TR M DR |t e e S R R e i o v et G e SOPMSUSIRRL e 1 S RN R IR iR oy | Sl SIS Seect B oS Sl
2, 700 2 R LT R S e PRI ISR 8 . SRR S s e e e P il RO R I T, SRR LS et R TR A ! .................................................................................................................................................................................................................
5, 000 2,400 | Red Fir, White and Yellow Pine and Cedar. “Lodge-pole” Pine | Fir and Lodge-pole Pine ...... Fir and Pine for lumber and mining timber................. ... .. ‘ T OTOBE MAPOR e w7 5o b5 e i e Lodge-polo PO ....cvuvencansmsnnmsame Prevent fires by wandering Indians, and the wholesale | None observed ; the streams are constant and regular in their flow.| The extensive forests in the county maintain
is prevalent. 4 %, 2 X . cutting of timber by railway companies. the streams at a good stage at all seasons.
7,500 | 700 | Yellow and White Pine, Fir, Box Elder, and Cottonwood. . ......... iPineand Wir, .. o i1l e Yellow Pine and Fir for lumber ; White Pine for small buildings | Fires and lumbering.......coeee...... TUsually the same as the original ...... Have paid agents in each county, with power to summon | Volume of water diminished and flow more intermittent than for- | Forests arrest the extreme desiccation of the at-
| and fence poles ; Cottonwood and Box Elder for fuel. i everybody to put out fires. merly; cansed by violent rain-storms and denudation of the forest mosphere and rapid surface-drainage into the
| 7 a2 > ¥ ¥ 4 and undergrowth. streams. ;
7,100 1,600 | Yellow and White Pine (including Lodge-pole Pine), Fir and Cotton- | Pine ...............e.ceeen.... Fir for building, Pine for fencing and fuel.....................cc... Firg and enpwalHAEa. L . 3ol iebeen 7o PPN s oA e e L it e B s b i Establish a thorough police system for the prevention of | No marked changes during the last seven years .--...c.cceeuoe.o.... They tend to hold the snow on the mountains,
‘ wood. fire and depredation. keeping the ground moist and cool, and pro-
‘ - y A . RN L 5 moting the condensation of moisture.
FEHETRONTE . =, Tk dmmhaaiesamet 2, 200 | 350 | Yellow and White Pine, Spruce, and Cottonwood .................. Pine and Spruce.............. Pine and Spl'uc‘? fc;rluénblkjer, m"i ing timber, fuel, and charcoal ; Cot- | Lumbering and railroads . ........... Pineand Bpruce skl at onsasihas Severe penalties for the wasteful use of lumber and the | Water not so plentiful, and droughts more frequent than in former
! " g 3 tonwood for fuel and charcoal. setting of forest fires. years.
Lewis and Clarke............ 2,100 | 400 | Red Fir, Yellow and White Pine and Cottonwood ..oieeeeeueeeee | Pine..ooocoiniiciivainnnnnnn.. Pine for bailding, Fir for bridges, fences, ete 28 L e R M v L e Same as the original growth.......... Strict laws for the prevention of forest fires, and officers | None reported.
: 5 : A% e specially constituted to enforce the laws. 0 ’
MBUBON 5 -+ sansos sruvnaonans 4, 500 900 | White and Yellow Pine, Red Fir, and Cottonwood.................. a7 DR R AN ey White Pine for lumber, log buildings, and fencing; Red Fir for | Forest fires and mining operations....| White Pine ........cceeeeeeeieenneean. Fires caused by eampers and from refuse left by lumber- | Where the timber has been removed tloods are more common and | Forests of the county not sufficiently extensive
‘ o ; : framing and mine timbering. men should De strictly guarded against. the annual water tlow is less and more intermittent. to greatly affect the water supply.
Meagher .....ccccoooeioann.. 5,700 | 1,100 Yv!low and White Pine, Spruce, Fir, Mountain Mahogany, Aspen, | Spruce and Pine.............. Pine, Spruce, and Fir for lumber; White Pine for fencing; Cotton- | Fire at present; probably railroads | Spruce and Pine.........cccceeeueennn Local forest officers, with aathority to suppress fires, | Noune obseived during the last twenty years.
y E (,ottnn\voud; ete. K 2 A y wood for fuel. : and lumbering in the future. make arrests, ete. b
Missoula ......ooiomiiilensn. 24, 500 16,200 | Yellow and White Pine, Red and White Fir, White Spruce, Tam- | Yellow Pineand White Spruce | Pine, Spruce, and Fir for building and railway and mining timber; | Fire, lumbering, and railways ........ Generally the same as the first growth.| Prevent forest fires, and the manufacture and export of | No particular changes noticed ....... ceoeiooiimeimniiiiiiain o, Forests are essential to a good water supply.
2 arack, Cedar, _Larﬁ:.h, Balsam, Balm of Gjlead, Birch, ete. Balm of Gilead for fencing, fuel, ete. i lumber by large companies.
Silver Bow -.......cceoenenn. 576 | 60 | Yellow and White Pine, Red Fir, White Spruce, Cottonwood, and | Fir, Spruce, and Pine ........ The demand for lumber, mine timbers, and fuel will soon exhaust | Lnmbering, mining operations, and | **None; lifeistooshortin this latitude | The case is hopeless, timber being so scarce and the con- | Flow of water intermittent and greatly diminished; floods and
| % Willow. 3 4 febes : the supply. / fuel. to wait for a second growth. ” sumption so great. droughts irequent.
Yellowstone ... u..diiedias 3, 600 25 | Pine, Cedar, and Cottonwood ; no forests of importance............. Pine in the hills; Cottonwood | Pine for building; Cedar and Cottonwood for fencing and fuel ..... Fires and lumbering..eeeeeoeeoian ... Same as the original, if any........... Enforce the laws against cutting timber and poles for | The presentseason (1886) exceptionally dry, the streams low, and
l : on the Yellowstone River. commercial purposes and setting or carelessly leaving small ones have disappeared ; can not say the change is perma-
- fires. nent.
Crow Indian Reservation.... 7,200 | 700 | Pine, Fir, and Spruce res
otals .. o0 o ’ 145,776 | 26,285 |
(7 WYOMING.
| e i i i BT
T SRR O gl 6,922 | 840 Yt‘azll((;v;3 :g(}amglte Pine, Spruce, Red Cedar, Aspen, Cottonwood, | Pine and Spruce .............. Pine for lumlber; Spru(i,e for railroad ties and posts; Cittonwood | Lumbering, railways, and fires ....... Same as the original ..cceeveeenn.oo... Rigidly enforece the laws agains trespassers .............. Nohcha;lges nnlticed as yet; some think there is more snow and rain
| £ 2 and Box Eluver for fuel. than formerly. 1 :
Barliohl 7o v dnisanssvnns 13,526 | 1, 360 Yeil:;; unnd White Pine, Tamarack (or “ Lodge-pole” Pine), and | White Pine -........ceeeen.... Lumber, railway ties, mining timber, fencing, and telegraph poles | Fire ......ccceeceieenicnnenecncannnnn Pine—and same as the former growth.| Protection from fire and corporations.........ceeeeceoea.. As yet, not sufficient timber has been destroyed to greatly affect | Bodies of timber tend to increase the rain-fall.
2 the streams.
COORN S hl v whs as e as s uh 10, 709 400 | Yellow Pine, Red Cedar, Oak, and Cottonwood.. . ......coooceeo. ... NelOW P - ...\ vrvinsuonsr Pine for lumber ; the other kinds for fencing and fuel .............. Lumbering and fires Same as the first... RO I EEEIN L . s arss s nbnnsanseatasveanis Floods :uid {lmnghtu more frequent than in former years; cause not
) . < . certainly known. k { " e :
gy S P RERSEIRE o H S 20,957 3,300 | Yellow and White Pine, Lodge-pole Pine, Red Cedar, and Cotton- | Pineand Cedar. ........ douaus Pine for lumber, fencing, and fuel ; Cedar for fence posts, Cotton- | Forest fires. ...ceeeeeeenvesnnaneeenns Pine, in the mountains........c....... Protection'againgt fires."...cc.acecaavacicasnnsasnoncnnss Rain-fall and flow of water in smaller streams said tobe increasing | Snow in the mountain forests melts more gradu-
wood. wood for fuel. slightly. ally than on bare surfaces; and thus torests
. > . . prevent floods.
FORNBON 225 . vl ipvessnaes b 11,121 1,800 | Yellow and White Pine, White Spruce, Aspen, Oak, Cottonwood, | White Pine and White Spruce.| Pine and Spruce for lumber ; the other kinds for fencing fuel, etc..| Fires, and the reckless destruction of | Usually Pine, if anything ........... Prevent forest fires, and enforce the law against cutting | There is less water in streams, and the fiow is more intermittent, | Forests increase the water supply.
: Box Elder and Willows. young trees. trees less than 8 inches in diameter. where the timber has been cut from the headwaters. ; ; ;
EBTEINIG - Sunveniomneesurgass 11, 200 80 | Pineand Cottonwood = .. isuai ol T oo T . T TV U AR R Fencing and fuel ; no timber of sufficent size for 1amber ...oeeooe o |oos et i i Pine wnidl Cottonwoold, Hony. .. ... = |7 s s st oo rvosnns saseanvahass Volume inersased, and flow more continuous ; cause assigned tothe | Not sufficient timberin county to affect the water
v $ extensive irrigation systems < TN supply.
Sweetwater. ......... cemenens 10, 550 40 | Pine, Spruce, Cedar, Aspen, and Cottonwood - .o ooooereneeenen . |oee.. ROR et o B A, T8 Fencing and fuel ; but little timber suitable for lamber .....c.coooi|iemrioniiaaiieiiiiianieereacaeaans x| Same as the original, but very seanty- | -l il ol Siesban samshmmsaonmdonsas ..| No special ciange in streams observed ; rains infrequent of late....
: o = rowth. \ f 2 -
Uinta. o covemneieninaeienens 12, 140 2,400 | White and Lodge-pole Pine ...........ocoeenmnmmeneiiiiiiiilLl, Lodge-pole Pine .............. Lumber, railway ties, fencing, and other domestic uses ............ Fires set by the Indians.............. v g G TR | Prevent depredations and setting of fires by the Indians .| Volume of waater greater in some of the larger streams, from in- | Forests tend to increase the water supply; heavy
‘ creased rain-fall; and less in some of the smaller streams, from rains and snows follow the timber belts.
Tats | s . & destruccion of timber at their sources.
Yellowstono National Park. . 3,250 1,840 YE}IOW and White Pine, Lodge-pole Pine, Red Cedar, Aspen, and | White and AT ST R A e et SIS (e O A A I RS S e e e R L e N e This reservation is under the special supervision of offi-|. ... iiimmimii e e
| _ Cottonwood. cers of the General Government, and it is presumed the
| forests will be preserved.
Totaln ..\ v i sapnsnane 100, 375 | 12, 060
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SUMMARIZED STATEMENT OF THE FOREST CONDITIONS OF THE SEVERAL COUNTIES IN COLORADO AND NEW MEXICO IN THE YEAR 188T.

COLORADO.
Approximate area, "
square miles. |
!
Counties. SRR Character of forest growth. Predominant species. Principal uses to which timber is applied<_ [ Principal causes of forest destruction | Character of second growth. Measures suggested f}z};‘;: ;ggaﬂ:riequate protection of Changes in flow and volume of water in streams. Lffect of forests on the water supply.
Entire | Forest, es-
area. g
area.
ATORTNOLN, « o s s e s n e s 1,026 430 | Excellent, tall and large. Pine, Cedar, Spruce, Cottonwood, Oak, | Yellow Pine .......cccecunnnnn Pine for building, fences, bridges, railroad ties, and fuel; Cedar, @ Fire the greatest danger.............. Aspen and ScrubOak ....cceeeee..... Strictly enforece the laws, both State and national........ No chianges Fot ODBOEROAL cons’iviiiaiiscsns bms i sionnsnsskesyasnss Beneficial; distributing the water through the
Pifion, Aspen, Willow. : \ ' Pifion, and Oak for fence-posts and agricultural implements. SUMIETr Season. T
T f oy e e U SR L 768 275 P]{%e., SYl‘uue. and Fir; good White Pine, 4 to8inches; Yellow Pine, | Pine and Fir.......cc......... Y%llow Pltpe i’(_)r lumber; White Pine for poles and shingles; Red | Lumbering, mining, and railroads ....| Same as first growth................. Rigid enforcement of thelaws............................ Higher water in spring, from earlier melting of snow in the mount- | To an extent they control the water supply; as
«| _18inches. ¢ N = Tuce for ties. : : » ains. forests are destroyed th ply s,
Chaffee -........cceoneemeenns 900 500 | Pine, Spruce, Pifion, Fir, Aspen, and Cottonwood ....-.------------ Spruce, Pine, and Pifion ...... Reh SP"‘i“e for railway ties; Pine for lumber, and Pifion for Lurq})er.d charcoal manufacture, and Pine, Pifion, and Cedar............... Government officials to do their duty and prevent tres- | None, except as cansed by variation in amount'o’ annual snows. ... Postert early m elt'}in & ofeszl(l)}:\:' é?ngeg;?geg{mp.
i i i charcoal. 4k : railroad ties. pass. oration.
Clear Croek., cuss iy st atiages 450 200 | Mainly Pine, Spruce, and Balsam .... -..coioiiiieiiiianiaaaeiias Pine and Spruce.............. Building and mining timber .........c.oco.il ceiiiiiiidiiiaaoo, Biresiandinamillac = e st S e Speedy and sure punishment for the setting of fires.......| Greater fow in early summer, from earlier melting of the snows. ... Waterl suﬁpp]ythgo;?emed by the snows; not de-
2 % : . ! : - e : s i 2 5 ‘nde ts.

1T [ SRR R 1 1,320 300 | Spruce, Pine, Cottonwood, Quaking Aspen, and Willow............ PAD G vs s 2o s srsnbivrs i et Pine for lumber; Spruce for railroad ties, piling, etc.; Quaking | Fires and ratlvonde .o ot ol Quaking ABPOn . ii.r: sanessemnrsnin Keep fires out and provide severe penalties for the set- | No material change noted . ........ ... .. ....ccoooiooiiiiiiooi.o. F&;sc: :’;eg:ssa:v (tT,E: f;m supply of water.

- 4 Aspen for fence-poles; Willow for making dams. ting of fires—willfully or carelessly. ) i

CoBtilIA <. s esnibems nyvmmiie 1,450 450 | Spruce, Aspen, Pine, Pifion, and Cedar . .......cccoemeaaiiaaaan.nn Pineand Sprucein the mount- | Pine for building; Spruce for railroad ties and fencing; Pifion | Fires, railroads, and saw-mills .......| After fires, Quaking Aspen; in fa- | Heavy penalties for setting fires, carelessly or otherwise, | No change yet moficeable; when the timber does disappear, floods | The more trees the more water.

ains. foni fuel; Cedar for fence-posts; Aspen and Cottonwood for fence- vorable places, Pine and Spruce. and high reward for evidence to convict of sefting and dreonghts will be in order.
poles. : ) fires.
Custer..... EORRAT e IR T A ) 750 200 | Pifion, Pine, Spruce, Cedar, Balsam, and Quaking ASpen..........| co.oo comimmmmemmmnniniannian. Pine and Spruce for lumber; Cedar for fence-posts; Quaking As- | Fires and lumbering............ ... Pine, Spruce, Balsam, and Quaking | Enforce the law in regard to putting out camp-fires ...... In the lowlands floods more frequent than formerly—from cloud-
pen and Spruce for fencing. Aspen on the range. bursts or sudden rains.
1,150 500 | Yellow Pine, Spruce, Cedar, and Cottonwood ............c........ RARES . oo e smennbonbmsnnns Yellow Pine and Spruce for lumber ; Cedar for fence-posts; Cotton- | No danger at present ; timber inacces-| Pine and Cedar on the mesas; Cot: | Dt P o~ av - iso s amar s = menan e nen s None perceptible in the few years since settlement................. They prevent rapid melting of snows and ex-
wood for fence-poles. : sible. tonwood on the streams. tremes of high and low water.
800 150 | Spruce, Aspen, Yellow Pine, and Pilion - - . ... cceevmemecnn o] coniinaainaaes ke s wee A Sprucie {;or lumber mlnd mining timber; Aspen for fuel and char | Mining (chiefly) and fires............. Aspen and SPruge.......eeeceeae... et ieesesaseasaseessesececsssessassessacsenscnamena-n.| VOlume of water greater, owing to more snows and no fires in | Forests increase the water supply.
coal; Pinon for fuel. timber,
850 | 300 | Pine in the valley; Pine and Spruce in the monntains . ... coiiuiiamiiieimmnenianeann, Building, railroad ties, and bridge timber...... ... ... ... ...l | Lumbering and railroads ............. Pil}e on str:ut.hern slopes; Spruce at = ** Ttop the railroads and lumbermen from stealing the tim- | Diminished, from effect of forest fires, and clearing of headwaters | Forests in the mountains act as reservoirs, hold-
| ! I the north. ber.” of stresms. ing the water. :
1,750 | 800 | White Pine and White SPruce....ccsseseceansabanssacnsnssas-cnss eonaaseccomcossacassiastosecencs Both kinds used for lumber, charcoal, and fuel ; Pine used mainly | Fires . ..cceeoemmeionennmaanaaoos Sameus original when land not burned;| Abolish tariff on lamber; pass stringent laws, with severe | Some dewease 1 the water supply . ..occnnemioannniiaaan Saidgto have no effect on the water supply.
for railroad ties and mining timber. otherwise Aspen. penalties, for setting fire or nllowin% it to escape; form
] > o d 3 2 ! societies to see that the laws are enforced.
BABerE .. e e s 5,800 100 | Trees small; unfit for timber Pine and Spruce for building, railroad ties, bridges, ete ............ Saw-mills and railroads. .............. (L S Bk G 6T S S A L e *‘Hang all 11:1110 mill men, and all who should attempt to | Floods have become more frequent than formerly, causing loss of
o : s I e : : 6 . ¥ put a mill in the county.” bridges, ete.

BEPREO o sasastisossansons 2,650 | 500 | Scattered Pine and Spruce, with some Pifion; Cottonwood on |...... B e e e LR < o ws Lumber, bridge timber, railroad ties; dead Spruce for telegraph | Lumbering, railroads, and fires....... To alimited extent, same as the origi- | More stringent laws, and their better enforcement....... Dimiu%shed volume and more intermittent flow than formerly...... There is more rain and snow, and more grad-
§ streams. poles. nal growth; Aspen follows fire. ll:i.l distribution of water where forests
| : abound.

FHOIROnt s os it e raat 1,450 | 450 | Pine, Pifion, and Qedar. ascsiisbessBos sninaisecth Santlioy o s vias o« ~o50 Pinon'and Pine....cco. - 00k Pine for lnmber and railroad ties; Pifion for charcoal ............. Charcoal burning e RS SRR R e R e (5 ) s{)ecizl changes noted, unless it is that floods are more frequent | The effect of forests is to render the water sup-
| i % 2 a of late. ply more constant and regular.

GarBeld ... iveesvns doncan 7,250 | 800 | Spruce, Pine, Pifion, and Cedar ...l nenieeenes Pifion and Cedar............. Plil'm for building ; Pifion,Cedar, and Quaking Aspen for fencing and | Fire by the Ute Indians .............. Quaking ASPOR. cccsev remosmamavennns Remove Utes to their reservation..........cooeeoooooo.. Increase of flow in small streams and less intermittent ............. Forests greatly increase tﬁe water supply, es-

- uel. pecially in holding the snow.
GHIDID - oo ov nevingunpoamas 140 ‘ 50 | White and Yellow Pine, Spruce, and Balsam.........c.coeeoeana... LS. PIne . [ .o vokies o louse von Pitch Pine for mining purposes; other Pines for general building..| Fire, saw-mills, and railroads ......... Various kinds of Pine ......c..c.cco.. Post notices warning people to extinguish camp-fires, etc .| Diminished und more irregular. ..cae.oooooioii o ai ot They prz,vent hea.vgy floods ahd excessive dry-
. ness.

CIBRAL. . & 5ot e s e ey AR 1, 800 ‘ 700 | Pine, Spruce (three varieties), Fir (two varieties), Aspen ......... Pineand Spruce .............. For houses, stables, corrals, bridges, fences, etec., used in shape of | Fire ...cc..ooooooiea . Mainly same as original .............. Guard againstforest fires .......c...cccceoncinonnnana. Not, as yat, enough denudation of forest to affect the water supply.
| 3 logs and poles; little sawed lumber as yet. i

CEMDABON . o o oo vnrvainmabunuss 4,000 1,200 | Pine, Spruce, and Quaking Aspen on mountains; Cottonwood and | Spruce and Pine .............. Pine and Spruce for building, fencing, and railroad ties; Cotton- | .... do - ..c.oooio ol Same as the first growth.............. Protection from fire..............ccccceeceeaccccancann... | The cutting of timber has been so slight that no difference is no-

Alder on streams. wl?()dﬁ Aspen, Cedar, and Alder used a little for fuel. Coal ticed it low and volume of water in streams.
abundaut. :
Hinsdale ....cceceeens et A 1, 440 ‘ 450 | White and Red Spruce, Yellow Pine, and Quaking Aspen ......... Spruce and Quaking Aspen .. Whi(t-le‘;yl\lruce prr l}lml}erland mine timbers; Red Spruce, Aspen, | Mining and fuel ...................... Spruce and Quaking Aspen........... Mot 0T el ORI FOTTD. . 2 4o o a feliuion tanion |sdnnmnsanbis oo inmmvandaiata s ebaiss dam ho s a9 miio s snmion oas s aitls sumacnnnng
. an ellow Fine 1or Tuel.

LR g 1 o PRI S e 1, 160 250 | Pine, Spruce, Cedar, Pifion, and Quaking Aspen ................... Pine, Pinon, aud Cedar....... Piuelfar lamber laml 'v'aillroad ties; Cedar for fence posts; Piton | Lumbering and fires ............... ..| Pine and Quaking Aspen ............ Stop the wasteful use of timber and prevent forest fires | Small decrease in volume of water ..o, Destruction of the forests tends to diminish the
| and Cottonwood for fuel. supply of water.

ToeTOD - . vsnsusibaue s 760 ; 175 | Pine, Red and White Spruce, Quaking Aspen, and Cottonwood ... | . ccemoeniomniimmanamnannanaa., Pine the most valuable for lumber; next, Red Spruce.used for | Fireand wasteful modes of lumbering.| Pine, Spruce, Quaking Aspen, Willow, | Establishment_af forest police; prevention of fires, and | 1860 to 1872, in August, September, and October, decrease; since The,{r)ldg{av and hinder evaporation, and rain and
| }!lan_\' [{urpuses; other Spruces, Box Elder, and Cottonwood used | ete. . rigid iiupciwvisiou of mills eutting timber from Govern- then aslight increase. melted snow do not absorh or run oft quickly.
| or fuel. | ment lands.

s Y o PO MR G S SR 8 e v 420 200 | Coniferm of medinm 8iz6'. .. ol dos, Saun it s N e s s wa'e - - —iaima s Pine and Spruce.............. In order of importance--lumber, mining, timber, charcoal, railroad | 1. Fires. 2. Charcoal burning and | Pine, generally ...l |eemmmeneannn. AT L S R N e e R R S Noohanges notleod- - - . ccuiccioneccuomasssnnnin snunwasanessssanss

ties, fencing. and tnel. ‘ lambering.
Tt PUNbA <2 =o's o i v micdunmmas 4,200 1,500 | Pine, White and Red Spruce, Cedar, Pifion, and Cottonwood . ...... BINB S Cinass s vovonsesorhesicnss Pine and Spruce for lumber and railroad ties; other kinds for fuel | Lumbering, railroads, and fires... ... Same as original ; after fire. Aspen...| Guard against fire and wasteful cutting ; provide for use | High water higher and low water lower; loss of timber causing | Cause greater water fall; absorbing and more
; and fencing. Y : : Pt > j 3 of full-grown timber, and preserve the young timber. less absorption and more rapid shedding of water. evenly discharging the supply.
AP o Rl B g 4,000 700 | White, Yellow, and Black Pine, Spruce and Hemlock ; Cottonwood |...... S ARSI e LR el o White Pine for railroad ties ; Black and Yellow Pine for building ; | Fires andrailroads ................... ‘White Pine and Aspen ......c..coo... Properly execute the forest laws..ceeeeeeeiiiiiae. The cutting of ** tie timber ” on the range has caused the water | Forests induce a more copious fall of moisture,
on the streams. Spruce and Hemlock for bridges. ‘ ' supply to be limited after the middle of June. and shield the snows from sudden melting in
! the spring.
Ling ADIAE « iox ondas suariaens 6, 500 500 | Red and White Spruce, Pine, Pifion, Cedar, and Cottonwood - ...... Spruce and Pine.............. Pine and White Spruce for lumber ; Red Spruce for joists, piles, and | Lumbering and fire .................. Same as first growth; Aspen and | Allow small growth to mature, prevent fires, sell timber | None otler than temporary changes have been observed............ Forests l'etfgrd surface drainage, promote perco-
telegraphpoles; Cedar for fence posts. Serub Oak tollow fires. lands to individuals, and exempt same from taxation. lation, check evaporation, equalize and make
more permanent the water supply, and in-
3 ‘ . : ] e crease the rain-fall.

31T, A et S S 7o, 3, 850 275 | Spruce, Cedar, Scrub Oak, Pifion, and Quaking Aspen ...... - Cedar and Pifion...cceunennn-. fpruce for building; Cedar, Pifion, and Aspen for fencing and £l | «. o oo oo it e et icme e e e e tmecmeaoaae oo oo ot ioosseescan et aes County newly settled ; no changes observed .......ccceeuaacaeaaoo.. Removal of forests causes more rapid melting

¥ 3 L i EA %43 . 3 h > : 4 of snows, and more intermittentflow of water.

PLONEROBE - un svvan s mas e 2, 040 640 | Pine, Spruce, Cedar, Aspen, Cottonwood, and Oak........c......... Pine, Spruce, Cedar, and | Pine and Spruce for lumber ; Cedar for fence posts ; Aspenand Cot- | Lumbering .......... At e Same as the original ; Cottonwood af- | Regulate and restrict lumbering operations............... NOShangtn HOtIEAE A FOB.osece snssoluocess chvnyinennanainnes savuin

Aspen. tonwood for fence poles. ter fire.
(501 R SO B R B 190 110 | Yellow Pine, Balsam Fir, Cedar, Pifion, Cottonwood, Box Elder, | Yellow Pine .......... weee---.| Yellow Pine for building ; Spruce for buiding and mining ; Cedar for | Lnubering and fireg..........c........ Codar axi@ PUBON .. 2.5 o savannesansiass Compliance with the law ; prevent waste by saw-mills; | None regorted; floods and droughts infrequent..................... Forests prevent early melting of snows, and
Quaking Aspen, and Oak. fence posts ; Aspen for fence rails ; Pinon for fuel. enforce law in regard to fires. keep the springsalive.
5200 S o AL C T 1 PR 2,100 600 | Pine and Spruce, small size............cees IR A L SRR R S SPIROO EL - i ams aklbanaar Both kinds used for lumber and minitg timber ; Pine the best...... Saw-mills, tie-cutting, and fire ........ \’Vhitt:i Pine or Sp!l'uce; the former'af- | Prevent fire and wasteful use. .......coocoioiooeaiaa . The flow of water in streams said to be more intermittent than for-
K ter fires generally. merly.
[ 2037 6 b U R RS 8 S 1, 090 540 | Pine, Spruce, Pifion, and Cedar. .....ooceemneiieiiiciimennaninn. R R B B e Pine for building and mine timbering ; Cedar for fencing........... Fire, lumbering, and snow-slides. .... Serub Oak, Quaking Aspen, Cotton- | Severe penalties for the setting out of fire, or other wan- | Streams are regulated by fall of snow in the mountains ; droughts
g 3 . ; wood, ete. ton destruction of timber. are more frequent of late.
PO s e L s vt 2, 350 125 | Cottonwood in valleys; Pine, Pifion, and Cedaron highlands......| ... .cceemmciiiiiiaianaaas Pine for lumber ; Cedar and Pifion ; for fence posts, fuel, ete ...... NODE - st vasm s as e an ot dan Same as first growth...... Tt oues HLC None. Would encourage and promote by liberal legisla- | The smaler streams are more intermittent in flow.... ......... ...
¥ tion the planting and culture ot forest trees.

Bio Grande.....q-weasacnce 1,300 275 | Spruce, Pine, Pifion, Cedar, and Quaking Aspen.................... Spruce and Pine..eeee.ceneen.|ioaan i e iee e iee e iiaaiieaataa e naaas Mining and saw-m3II8. ...oooooonioiei|iiiiiimmaaicmae e cmeiaeiaasemeaeaea el et mnneriieee coneeniaan Increased flow in early spring, owing to cutting of timber.......... T%ey hold the snow late, until water is needed

or.irrigation.

Vot o B ARk~ . 0 6, 200 1,050 | Pine, Spruce, Balsam, Quaking Aspen, generally of medium size.. .| Pine and Spruce.............. Pine and Spruce for lumber ; Quaking Aspen for fencing and fuel; | Fire ......ccooieiiiiiiiiiiaaaaa. Pinepmatnlgcis L8t oo v oS Keep out the Indians ; enjoin greater care upon settlers, | No changes noticed ; county newly settled......................... Green timber increases rain-fall.

P Qak and Cottonwood for fuel. | tourists, and hunters regarding camp-ﬁres:
Sagasohe. ..o, Jaoiiieicoe: 3,150 1,175 | Pine, White Spruce, Pifion, Cedar, and Cottonwood .. .............. Ping'and Pifion. cccse-aeovaas Pine and Spruce for lumber, railroad ties, and fencing ; Cedar for | Railroads and fire............ccoeeoen. Siuneasariginalo sl ilind J itk Prevent fires and undue consumption by railroads........ Scarcity of water and droughts in 1879-'80-'81; since then an in-
fuel and fence posts ; Pinon for fuel. creased waster supply.
B T ORI s s T s 450 100 | White Pine, Spruce, Balsam, and Aspen ; very‘imtle small growth .| White Pine and Balsam...... Mining timbers, fuel, #nd Hres .ocooeoomn i Eeiiaeaee B Y S ABPOD: <o vovssmsmmmr s TassE T Se s e Nome. In the future expect to draw upon La Plata | No known changes; streams governed by the amount of snow-fall
County for fuel, coal, lumber, ete. in the mountains, and sumwer rains; latter usually very great.

g Migvel (. Tt tinnaes 1,375 260 Sprultie anltli Aspen in east part; scattering Pifion, Cedar, and 5 Building, mining timber, and fael . ............oiiiiiiioniiiai Lumbering and fire. . .c...coccncerecneloassotsdasnnsinessansonstosasoinsssannaslonsiaasusccs siitionifoe s Gononnsbocnmenmacciosen sozmencnnans 20 cRONpes GDBMENIIL - . o < nEm o sk TR BNGAIIR Ck S Forests assist condensation of moisture, and in-
Oak in the west. crease rain-fall.

T | | B R AN SR 750 275 | Red and White Spruce, Balsam, Pine, Hemlewck, Cedar, Pifion, | Spruce and Pine for lumber, fencing, and fuel; Quaking Aspen | Railroads, lumbering, and fires ....... Quaking Aspen; Pine on southern | Educate the massesto the importance of preventing fires, T T DR S T R SR S A Ko L e O F A Noune. Streams of county supplied by snow-
Quaking Aspen, Juniper, Cottonwood, ete. (dry) the best for domestic purposes. slopes. and post notices relative thereto. 9= water.

TWOIE nn s oo asomatn e s 0,880 || oo nuinodonn No forestland in county; Cottonwood along the streams, and some | Cottonwood .......cooovenaae. Poel and Senclg - v .iie Nonrsooinemdimannineliossasnns aanonsshosebbo] chiesldvenseseessdsspsvnnnsonsbehanins Lusessis peee et eeeseeemsesemeeeeeeaaaaa. Restrain stock from running at large.....................| The irrication systems in the county regnlate and equalize, to a | Large forests undoubtedly affect the water sup-
timber claims planted. great estent, the flow and volume of water in the streams. ply.

PRS- i o SR 100, 200 L 16, 625
- 1

NOTE. —The counties of Arapahoe, Bent, Logan, and Washington, in the State of Colorado, contzin no forests, and ave not included in the above list.

NEW MEXICO.

Bernalillo

Colfax

DOBA AR .. los s snbenvan

Rio Arriba. ...... PR
BantaiFe. .o o rsunpmaniconessny

San Juan
San Miguel

Sierra

Valencia

Totals

8, 350
7,000
10, 260

10, 090
24, 450
3, 830

7,500
2,490

7,200
11, 630

16, 500

2,300

7,700

122, 500

|

|

3, 200 ‘

1, 450
1,275
75

800
920

720

—
3
o

1,375
250
1, 300
250

2, 050

900

960

12, 500

Yellow and W hite Pine, Pifion, Red Cedar, and Serub Oak. ...:....
Pine, Spruce, Pifion, Dwarf Cedar, Scrub Oak, and Cottonwood. .. ..

Pine, Fir, Cedar, Juniper, Pifion, Oak, Ash, Mesquit, Cottonwood,
and W llow.

Pine, Juniper, Serub Oak, and Cottonwood—very scattering

Pine, Spruce, Pifion, Cedar, Oak, Yucca, and Malrofia

Yellow and White Pine, Spruce, Aspen, Pifion, Cedar, Scrub Oak,
Mesquit, Cottonwood, Box Elder, Hackberry,ete.

Yellow and Black Pine, Spruce, Cedar, Pifion, Scrub Oak, Cot-

tonwood, Willow, and Wild Cherry.

Y%]\}(-’ﬁv Pine, Spruce, Cedar, Pifion, Scrub Oak, Cettonwood, and
illow.

Pine, Fir, Juniper, Pifion, Oak, Maple, Ash, Walnut, Box Elder,
Cottonwood, ete.

Yellow and White Pine, Red Fir, Aspen, Pifion. Cedar, Juniper,
Oak, Walnut, Mountain Mahogany, Mesquit, Box Elder, Water
Maple, Cottonwood, and Willow.

Yellow, White and Black Pine, Spruce, Fir, Aspen, Pifion, Cedar,
Scrub Oak, and Cottonwouod.

Yellow Pine, Pifion, Cedar, White and Scrub Oak

Serub Oak

Pine and Pinon

Pine, Cedar, and Pifion

Pine and Juniper

Pifion, ‘““Serub DTine,” and
Cedar.

Pine and Spruce

Yellow Pine, Cedar, and Pi-
non.

Yellow Pine, Spruce, and
Cedar.
Pine, Juniper, and Fir........

Pine, Spruce, and Cedar

Yellow Pine and Pinion

Pine and Cedar

Pine fur lnmbering and mine timbering; Cedar for posts; the
other kinds for fuel.

Pine and Spruce for lumber, railway ties, telegraph poles, log
houses, and corrals ; Cedar an d Pifion for fencing.

Pine for lumber, Kir for coarss lumber and railway ties; Cedar,
Juniper, and Pifion for funcing and fuel; Oak and Ash for car-
riage work.

Pine for lnmber; Juniper for fence-posts and fuel ; Oak and Cotton-
wood for fuel. I

Pine 1und Spruce for building; Pifion and Cedar for fencing and
tuel.

Pine for huilding and railway purposes; Cedar for fence posts ;
Spruce for fence poles, Pifion for fuel.
Building, 1ailway timber, fencing and fuel.................. ..o

Pine tor lumber and railway ties ; Spruce for piling; Cedar for fence
posts and tucl; Pifion for charcoal and fuel.

"Pine and Spruce for Tumber. Tailwa Y'ti.e.n: ‘and mine timbers; Cedar
for fence posts, and Pifion for fuel.

Pine for building and mine timbers; Juniper, Oak, and Maple
for tuel.

Pine for lumber; Cedar and Juniper for fencing; Oak for carriage
work ; Pifion for charcoal and fuel.

Pine and Spruce for lumber; Cedar for fence posts; Pifion, Oak,
and Cedar for fuel.

Pine for lumber and house-logs ; Cedar for fencing, Pifion and Oak
for fuel.

Forest fires

“The man with an ax,” and forest

fires.
Fires set by Indians and others

Lumbering ; timber too scattering to
suffer from fires.
Use of timber in mining

Railiroads and lambering

Lumbering and railroads

Fire, lumbering, and railroads

Consumption by railroad;, lHlnbeIle;g-z,
and fires.
Mining, domestic uses, and fire

Fire, railways, and lumbering

Fire and railways

Fire, and, to a limited extent, lumber-

ing. X

Pine and Scrub Oak, when any at all .
.
Hardlyany chance for asecond growth.

Not known ; original growth been re-
cently cut.

No second growth, excepting Cotton-
wood.
Pine and Spruce, if any

Same as the original, if any

Denuded tracts remain bare, or pro-
a growth of small brush and weeds.

Aspen and Serub Oak

Usuallythesame astheoriginal growth.

Yestrain live stock from running at large. ............ ...

Preventwastefuland illegal use by corporations and burn-
ing by the Indians.

Remove Indians; attach severe penalties to the firing of
timber, with liberal reward for evidence to convict.

Extensive planting to keep the growth equal to the con-
sumption. .

Restrain lnmbermen and railway contractors.............

Government agents shonld act more promptly in pro-
tective measures, and the consumption of timber be
limited to local needs.

cultivation of irees.
Closer supervision on the part of the General Govern-
ment.

More stringent laws for the protection of timber, and their
better enforcement.

Provide forest officers, prevent the cutting of young tim-
ber, plant trees, and print a forestry bulletin in the
Si»anish linguage, to circulate among the Mexican peo-
ple.

Encourage settlement of the public lands, and the taking
up of timber claims.

1 As much water as formerly, but floods more frequent

Less water in midsummer than in former years,and floods and
drouglits more comnion.

Where the monntain slopes have been left bare, the springs and
streams have diminished greatly in volume.

No changes observed.

Reputed increase in flow of certain small streams ascribed to the
tramping of cattle in their beds, thus bringing the water to the
sarface.

Supposeld to be a slight increase in volume of water in the streams. .

No chlan;es noticed in the annual discharge; more floods than for-
merly.
No mate-ial changes observed

The small streams have dixappeared, and the flow of large ones is
not se centinuous as in former years; more floods and longer
spells of drought.

Volume of water diminished. and flow more intermittent: some
streans, once of considerable size, have become dry.

‘“ More rain-fall and more water in the streams than in former
years.”

They tend to increase the volume of water in
the streams.

The mountain forests collect the clouds which
yield rain to feed the streams; wateris always
high when the snows in the mountains ave
melting.

They preserve the water supply; planting of
trees along the margins of streamsandditches
prevents rapid evaporation.

Forests attract the ram clouds; rain storms
commence in the timber belts, and follow them
and the water-courses.

They protect the sources of streams, and make
the water supply more constant and regular.
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FOREST FLORA OF THE ROCKY MOUNTAIN REGION.

By GEORGE B. SUDWORTII,

Forestry Division.

The following chapter is intended to embody an aceount of all the
strietly woody plants occurring in the Rocky Mountain region. These
have been divided into arborescent and non-arborescent species. But
the dividing line must necessarily be an arbitrary one, and undoubtedly
many exceptions could be taken to the species thus termed arborescent,
a large number Leing little more than shrubs as commonly found, yet
the controlling feature has been rather the capabilities of each species
under specially favorable conditions, such as may occur more or less in
the region under consideration.

Jesides the range of each species within the Rocky Mountain region,
the general distribution of those species not particularly confined to
these limits has been placed in parentheses and given mostly in general
terms. The descriptions of the species do not pretend to be technical
(or even complete), the attempt liere made being rather to avoid, as far
as possible, the use of such botanical terms as will not be readily un-
derstood by the laymen, and to note such characters as are most apt to
be seen by the casual observer; hence the lack of attention to floral
organs as etudied by the professional botanist. An artificial key to the
genera and species has been prepared on the same basis, and it is
hoped will lend some aid to the laymen in studying the flora. A fuller
description has been given only for the arborescent species.

The conifers have been somewhat arbitrarily arranged and placed
first, as in this region at least they are without doubt forestally of
greatest importance ; otherwise the order of arrangement followed is
that of Bentham and Hooker’s Genera Plantarum. The nomenclature
is that given by Dr. Gray in his Synoptical Flora of North America,
supplemented by that adopted by Dr. George Englemanu,]?rofessors
Sereno Watson, M. S. Bebb, and C. S. Sargent. As regards the com-
mon names used, such confusion exists that it is difficult to determine
which names are most used and most appropriate ; for in many sections
the same name is applied to different species. But it is highly desir-

able for practical purposes that a uniformity in nomenclature should be
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maintained ; and it is with this object in view that the selection of the
first name given has been made.

Information has been derived from an examination of herbarium and
other specimens, as well as from a free use of a large number of forestal
and botanical publications; among them Gray’s Manual, Watson’s
Botany of California, Prof. C. 8. Sargent’s Forests of North America,
Coulter’s Manual of Rocky Mountain Dotany, together with various
Government reports and current botanical and forest literature., In-
formation has also been derived from the personal observations and
correspondence of Col. E. T. Iinsign,

ARTIFICIAL KEY TO GENERA AND SPECIES,

I. Leaves without a true stem:

Needle-shapedor seale-like. .. ooooos oo ooi oo, CONIFERS.

Sword-shaped, very long, thick, attached to an unbranehed trunk .. Yucceas,

I1. Leaves with a true stem and a more or less hroad hlade.. Broan-LiaveD Truss.

I, Leaves none (anomalous) ..o oo ees vooen oo e e e e 49
CONIFERS.

Leaves in clusters:
2,3 (not regularly 4), or 5, with a delicate sealy sheath at the base: Prixis:
Leaves 2 in « sheath :

‘ . 1to2inches long; cones with blunt seales ....._...................... 5
| 1to 3 (inostly 2) inches long ; cones with prickle-pointed seales ..._.. .. 9
| Leaves 3 (sometimes 2) in « sheath :
‘ 2% to 3% inches long; cones with delicate prickles ......voooee oue o .. 8
3 to 6inches long; coneswith strong priekles. .. .. ... . ooiouaee .. 7
Leaves 5 in a sheath :
1 to 1} inches long ; cones with delicate prickles ... . ...ooo. ... _. 6
11 to 2% inches long; cones with blunt seales ..o ... ... ooooun. ..., 3
14 to 2 (exceptionally 23 to 3) inches long. . ... ... ................. 2
2% to 4 inches long (often 4 in a sheath) ; sceds large, wingless. ... ... . 4
3 to 4 inches long; seeds small, winged ...... ..o oo ..., 1
More than 5, proceeding from abud: Larcnes:
14 t0 R0 leaves ina elSteT e o m e oo i e i e i e e, 20
40 to 50 leaves ina eluster. .o i vieie it i it e et 21
| Leaves single:
| Bristling all around the branches ; more or less 4-sided and pointed : SPRUCES :
Leaves very stiff, stout, and agutely pointed. .o o .oovioinn v e e - 12
Leaves moderately stiff, rather slender, awl-poinied :
Cones with margin of secales entire. ... ..o veeee ot iie i viveeeeaaans 10
| Cones with margin of seales indented. e, veeeee oooieiee i e, 11
Comb-like, or 2-ranked in arrangement on the Lranches, flat, blant, notched,
or pointed:
Leaves rather thin, onslender branches; cones hanging, scales porsistent :
ITeMLOCKS, ete. :
With 3-pointed bracts protruding from under the seales......o....__._. 19
With no hracts protrading from under the scales:
Cones } to 3 of an ineh long, downy - ..o oL 17
Cones 2 to Hinches long, not downy ... ... ... ... ... 13




Leaves sing‘ie—Continued.
Leaves vather thick and stiff, on stout branches ; cones ercet, scales deciduous:

Firs:
With a delicately-pointed bract attached to the back and extending
beyond the end of eachseale. ................

With braets not extending beyond the ends of the scales :

Cones eylindrical, slender (2 to over 5 inches long); leaves 1 to 13
inches long, glossy, and with white lines on
underside ... ieneoai e e -

Cones broadly ovate stout (2% to 5 inches long); leaves 1 to 3 inches
long, pale green ... ..

Cones narrowly ovate (2 to 3 inches long):

Leaves broad, thick, dense, acutely pointed, and attached by a broad

. BASC e e e e i e e

Seattered (but somewhat 2-ranked) on the branches, thm, VeTy concave on

the underside; with a sharp ridge or keel on

the upper side, and tapering suddenly to a

short needle-point: YEW ... ..oo oo o.....

Leaves scale-like, 2 epposite, overlapping (sometimes 3 in a whorl) on the

branchlets:

Leaves (scales) blunt or only slightly acute; frnit a cone; heart-wood
chiefly brownish: CEpARs, cte. :

Forming rather long flat branchlets; cones ovate, made up of a few loose

SeAleS. ..o il
Torming short 4-angled branchlets; cones ball-like, made up of a fow
scales, each with a hooked protuberance. ....

Leaves (scales) needle-pointed, or at least sharp-pointed ; fruit a berry, or nut-
like; heart-wood chiefly reddish: JUNIPERS:
Forming 4-angled branchlets:
Foliage whitish; fruit large, 4 an inch in diameter.....................
Foliage whitish, but with smaller froit, 2 of an inch in diaweter.... ....
Foliage glossy green (or tawny in winter); frait less than 2 of an ineh
in diameter, with seale-like points......_ ...

BROAD-LEAVED TREES.

Leaves simple; i. ¢, the blade of one piece and not more modified than by
iobes or teeth.

A.—Leaves set alternately! on the branches.
Branches armed:
a. With true thorns ; frait apple-like (not in size): HAWTHORNS:
Leaves smooth, or with few hairs only on the veins; frnit blackish ....
Or with a few hairs generally distributed over theupper surface ;
fruit black-purple. ... ool
Leaves downy (sometimes smooth) above; fruit red-orange ..ooe.......
b. With thorn-like branchlets; frait berry-like or a plum :
Leaves small, 4 to % of an inch long ; fruit berry-like, with scanty flesh,
with a béak: BUCKTHORN .. ooou oo iiooo.
Leaves much larger and longer; fruit a plum, fleshy, withont a beak:
: ' PrLums:
Leaves 11 to 2 inches Tong. oo oo o iar it coe e e eee eaeaa
Leaves 2 to 3inelies long ocaen oo it i e e e e

13

16

14

27

22

23

24
25
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Leaves simple, ete.—Continuced.
Branches unarmed:
Leaves cvergreen—thickish, leathery ; densely woolly or minutely downy on
the under surface:
a. Margin more or less indented or sometimes entire :
PFruit an acorn:

Leaves 1 to 2 incheslong.....o.coioiioaan 69
Leaves 2 to 3% inches long 7?2
Fruit a tailed seed; leaves $to 14 incheslong. ... ..oooooonos ceeane 51
b. Margin entire and rolled back ; frnit a tailed seed ........ ... .._... 50
Leaves deciduous, thin, not leathery :
Margin entire; leaves very narrow, less than one-quarter of an inch
wide:
1ruit along (6 to 12 inclhies) pod.. o oon ceee i iii i 61
Margin varionsly indented, but sometimes entire, or nearly so; leaves
more than one-quarter of an inch wide:
a. 1ith fine (not prickle or bristle pointed) feeth :
Bark bitter; frnit (seed) borne in deciduous catkins, and when
mature, cottony:
Leaves broad, triangle-shaped, or ovate (in 84) ; branches often
angled ; buds resinous: POPLARS:
Triangle-shaped:
Smooth on both sides. oo oo aoin e il B2(R6)
White-downy on the under surface ... ..ol &3
Ovate (exceptionally narrow,lance-shaped); smooth both sides. 84

Leaves narrow, lance-shaped; branches round; buds not resin-
ous: WILLOWS:
T.ess than § an inch wide, mostly § to 2 of anineh............ 80
More than ¥ an inch wide:
I’ale or whitish on the under surface :

Leaf-stems with glands at the base of the blade .......... 79
Teaf-stems without glands... oo vieiiiiiii i 78
Brownish downy on theundersurface....oocooiaioiaaancone 81

Bark not bitter:
Separating (on trunk) into thin papery layers or sheets; seeds
in a deciduons scaly catkin and with wings:

DBIRcHES:
Coppery-yellow; leaves 1 to 13 incheslong. .o .ovvnniiena s 74
Chalky-white; leaves 2 to 3% inches long.. ..o PP 73

Not separating into layers or sheets; fruit fleshy, or a winged
sced in a persistent catkin:

Leavcs unequal-sided (unsymmetrical), mostly entire, but occa-
sionally with small teeth :

Very rough on the upper surface; {ruit cherry-like, dry,

L3 63
Smooth above, hairy on under side; fruit a flat winged secd—
samara ; belongs under ‘““coarse teeth” . ..... 62
Leaves equal-sided (symmetrical) and always toothed on the mar-
gin:

Rongh; freshly-wounded bark exuding a milky juice... ... 64




| ,

157

Leaves simple, ete.—Continued.
Smooth; bark without milky juico:
Fruit fleshy, or at least berry-like:
1-sceded (a stone), globular: Cuukriks:
With mostly rounded tectb on the margin of le.J.f ..... 45
‘With sharp teeth on the margin of the leaf:
Dull green on upper surface of leaf; cowmonly
downy below; teeth straight...... .__..__.. 47
Shiny green on upper surface; not downy below;
tecth more or less incurved:

Green on the under surface.......ocvuennvenn ... 44
Pale on the under surface :
Margin often with teeth of two sizes. .......... 48
Margin with teeth of only one size.._.......... 46

3-sceded, pear-shaped : BUCKTIIORNS :
Margin of leaf wavy, sometimes with very small teeth,

ornearly entire ... ... ... . .l 30
Margin of leaf always toothed and somewhat downy .
on the under surface ... .. .oo.oo.. 31

Fruit not fleshy nor berry-like—a catkin with persistent
woody scales: ALDERS :

Base of the leat wedge-shaped cuow coeevr oo a0t 75
Base of the leat rounded or heart-shaped....... e 77

b. With course (not bristle or prickle pointed) feeth :
Leaves equal-sided; teeth of one size or of two sizes and glandular-
pointed:
Broadly triangle-shaped, not glandular-toothed; bark bitter:
Porrars:
Tecth hairy, close, and much incurved ..o eeee oo oiu oo 85
Teeth not hairy, rather distant, and but slightly incurved.. .. 86
Ovateor lance-shaped, glandular-toothed ; bark not bitter: ALbER 76
Leaves unequal-sided; teethh of two sizes, but not glandular-
pointed: ELM. .o veivi e 62
¢. With decply-cut blunt or peinted lobes, distant-undulate, prickle or
bristle pointed teeth:
Circular in outline, with 3 to 7 (mostly 5) deep, sharp-pointed
lobes; fruit a ““ ball”: SYCAMORE ........... 65
Ovate, ete., in outline; fruit an acorn: Oaxs:
Leaves very large, 4 to 10 inches in length, with 3 to 6 pairs of
decp blunt lobes ... ooociecaa il 68
Leaves smaller, mostly less than 3 iuches long:
With l)ristlc-pointu] deeply-cut teeth (cccasionally with 3 to
5 somoewhat equal blunt lobes) ......caea .. 67
With puckle pointed shallow teeth (sometimes with wavy, but
not lobed margin):
[Ialberd-shaped ; mature leavesusnally glossy green oun both

[ SIAES o i ea e 71
Ovate or elliptic; mature leaves usually downy on the under
Y 8 70
B.—Leaves set opposite® on the branches: ' ;
Margin deeply cut with 3-pointed lobes; fruit (seed) a 2-winged key®: ‘
MAarLus:
Lobes mostly entire, or only occasionally with coarse teeth............. 35
Lobes always with rather fine sharp teeth .....ocoeoiivoiaen s, ceseanes “34

Margin eutire, or only slightly indented with shallow, rounded teeth ; frait
a 1-sceded kKey®: ASH. . vemnieccur tveennmnne- 57
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Leaves compound: i¢., composed of leallets which are arranged in pairs
(opposite) along a leaf-stem (pinnately com-
pound) as in peas and beans; or, a number of
leaflets radiating from the end of the leaf-stem
(digitate or palmately compound), as in the
Horse Chestnut.

A.—Leaves (not leatlets) set allernately* on the branches,
Branches armed :
With pairs of straight thorns ; leaflets equal-sided (syminetrical):
Branchlets and leaf-stems thickly set with bristle-like hairs with glands

atthe tips ... .. 37

Branchlets and leaf-stemns not glandular-hairy :
Thorns pearly white ; fruit-pods closely coiled in a spiral .......... 40
Thorns yellowish ; fruit-pods flattened (not coiled)........._....__. 39
With short hooked prickles ; leaflets unequal-sided (unsymmetrical)...... 41

Branches unarmed :
Lcaflets evergreen ; fruit a pod (contracted between the beans) with red,

white-scarred beans............. . ... . .. 38
Leaflels deciduous; fruit not a pod : :
Leatlets uneqnal-sided and often not quite opposite on the leaf-stem .. 33

Leaflets equal-sided and opposite on the leaf-stem :
Leaflets 3 5 frait in clusters, aflat, light-colored seed with a wing all

around (resembles an Elm-seed)............. 28
Leaflets more than 3; fruit berry-like ora nut:
‘ Leatlots long-pointed; fruit a nut with a wrinkled shell, ........ 66
| Leaflets short-pointed :
| Truit, berry-like, red, in flat clusters ... .ol Ll 52
Fruit not berry-like—3 dark, shiny nuts in a 3-lobed husk....... 32

B.—Lecaves sct opposile 3 on the brauches.
Wood with a large, white, soft pith; fruit (berries) black, but white with

bloom, elustered ... ..o oLl 56
Wood with a small, dark, rather hard pith; fruit (seed a thin-winged
» key:
Leaflcts 3 to 5; seeds (keys) in pairs, but separable: Box-elder........ 36
Leailets more than 5 ; sceds (keys) single; Asis:
Leatlets smooth and green on bothsides ... . ool 60
| Leatlots smooth and green above, but more or less downy on the under-
side:

Tnner bark of the branches red ; young shoots and leaf-stems rusty-
velvety :
Mature seeds (keys) 11 to 2 incheslong...o ..o oo oo L. e 59
Tnner bark of branches not red ; young shoots and leaf-stems downy
(not rusty): i ’
Mature seeds (keys)  to 18 inches long . oL oo oLl L. H8

YUCCAS.
X (Trees with unbranched trunks aud wood notin aunnal layers—a mingled mass of

fibers. ]

Leaves 1 to necarly 3 feet long:
| Lessthan 4 aninch wide. ... .o ool 87
More than 4 an inch wide (15 toR inches) oo i il eee 88




CONIFERZ : PINE FAMILY,

1.—~WuITE PINE. ¢ MOUNTAIN PINE. (Pinus monticola, Douglas.)

A large and important timber tree, occurring in northern Montana
and Idaho (also in southern British Columbia, and from Washington
Territory to southern California) between 3,000 and 10,000 feet eleva-
tion, usually occurring on a poor, sandy soil. In northern Montana it
attains, perhaps its most valuable size, 60 to 100 feet high and over 3
feet in diameter. The wood is quite similar to that of the White Pine
of the Northeast (Pinus strobus, Linn.), and is ased considerably for
lamber throughout its range.

Deseription.—Leaves in fives (with small distant teeth) often 3 to 4 inches long.
Counes 5 to 8 inches long (on long stems), slender, cylindrical, yellowish-brown ; pend-
ulous the second year; seeds small, light-colored. Bark pale, rather smooth, break-
iug up into squarish plates. (Distinguished frow Pinus strobus by its longer conss
and stifter leaves,)

2.—WHITE PINE. (Pinus flexilis, James.)

Next to the Bull Pine (No. 7) in its general distribution, on dry, rocky,
ridges; aud, although its wood is inferior to that of the former, it is
used for many of the same purposes; in parts of Wyoming and Mon-
tana furnishing most of the local supply of lumber for domestic pur-
poses. Generally found growing on eastern slopes at altitudes from
4,000 to 10,000 feet, from Montana (probably much farther north) to
New Mexico; (also in the Guadalupe and Limpia Mountains, western
Texas; the high ranges of Utah, N evada, northern Arizona, and in the
Inyo Mountains and Mount Silliman, California.) It attains a height
of 50 to 75 feet, with a diameter of 3 feet and over.

Description.—Leaves in fives, 11 to 2 (exceptionally 24 to 3) inches long. Cones on
very short stems, oval or rather cylindrical, 3 to 5 inches long and light brown;
scales spreading widely at maturity. Crown roundish ; branches drooping ; bark
furrowed and gray.

3.—II0OARY-BRANCHED PINE. (Pinus albicaulis, Engelm.)

A tree of little cconomical importance, as it rarely attains a useful
size. It has a limited range in the Rocky Mountain region, occurring
only on high ridges in northern Montana (but on the Pacific coast ex-
tends from southern California to British Columbia). It grows illidl'y,
gravelly soil, reaching up to the extreme line of timber growth, where
it becomes a shrub; sometimes 40 feet in height and 1 to 13 feet in
diameter, though generally smaller where it occurs An greatest abuu-

dance. Wood light and soft,
159



160

Deseription,—TLeaves in fives (and fours), 1} to 2} inches long. Cones 14 to 3 inchies
long: their few scales thickened ab the end and the blunt tip turned up ; scales fall-
ing away after the cone is ripe ; purple when yonng, reddish-brown at maturity.
Bark milky white, especially on smaller branches.

4,—WHirte PINE. (Pinus refleca, Engelm.)

Only sparingly distributed through southwestern New Mexico and
southeastern Arizona, usually on rocky slopes between 6,000 and 8,000
feet. It reaches a height of G0 to 90 feet, with a diameter of 2 feet; is
g enerally a taller and more slender tree than the more northern White
Pines. The wood islight, hard, very flexible, but little used for lumber.

Description. —Leaves in fives (and fours), slender, 2% to 4 inches long.  Cones 6 to8
inches long, on thick stews, § to 1} inches long, and ercct the first year, but recurved
the second.  Seeds large, flattened, wingless; sweet as those of the Nut Pine (Pinus
edulis, Bngelm). Trank slender, of ten crooked, with few branches at top.

5.—PINON PINE. Nur Pixm.  (Pinus edulis, Engelm.)

A small tree, but of considerable importance throughout its range,
extending through southern Colorado, New Mexico, and western Texas,
generally oceupying sand and limestone slopes up to 9,000 feet., Said
to be found also in southern Wyoming. Varies much in size, from 20
to 50 feet, but oftener about 23 feet, with a diameter of 1 to 2 feet. The
wood is light, soft, and quite durable when exposed to moisture. 1t is
especially valuable for fuel, for which it is extensively used, as also for
manufacturing eharcoal, and for fencing; occasionally used for poor
gquality of lumber. .

Description.—Leaves chiefly in twos, 1 to 2 inches long, rigid, muech curved or
straight. Cones 13 to 2 inches long, globose ; ends of the few scales prolonged into
a truncate-pyramidal tip; light russet color at maturity. The sceds (nuts) are
sweet and edible.  Generally a low tree with round crown and bushy habit.

6.—FOX-TAIL PINE. 1l1cKORY PINu. (Pinus Balfouriana Murray,
var. aristata, Engelm.)

Rather rare, scenrring chiefly in Colorado (but westward through
Utah, Nevada, and southeastern California) on dry rocky ridges between
7.500 and 12,000 feet. It attains a height of from 50 to 100 feet, with a
diameter of 3 to 8 feet. The wood is hard, tough, of a reddish color,
and where found in the mining districts has been much ewployed for
timbering mines, and to some extent for lumber.

Description.—Leaves in fives, 1 to 1f inches lon
the branch. Cones terminal, oval; purple when young, russet-brown at maturity ;
21 to 3% inches long, with delicate priekles, which are recurved as the cone matures.
Bark reddish gray.

¢, curved towanrd and closely pressing

o)

7—BuLL PINE. YeLLow PINE. HpAvyY-WoopuDp PINE. (linus
ponderosa, Dougl.)

The predominant and most generally distributed tree of the Rocky
Mountain region, and for commercial purposes the most important. It
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is among the hardiest of the Conifers, and grows in the most arid and
exposed sites, usually oceupying southern exposures. It occurs at ele-
vations between 4,500 and 6,500 feet. It does not attain as large a size
in the Rocky Mountains as in the California Sierras, although in Mon.
tana sometimes reaching 100 feet in height, and 6 to 7 feet in diameter.
The wood is quite resinous, of a reddish color, with a handsome grain,
and is Iargely employed for lumber, railroad ties, mining timber, and
somewhat for interior finish.

I)L‘s(,‘)‘l‘pl‘i())l.—vL(fn-\'(‘,S in threes (often in twos), 3 to 6 inches long, brush-like as the
ends of the branchlets; persistent three years., Cones 2 to 3 inches long (or more),
gray-brown, with strong prickles. Bark very thick, in old trees, 3 to 4 inches.

S.—Crmuanva Pixg.  (Pinus Chiluahvana, Engelm.)

Somewhat rare and of limited range; found on rocky slopes of south-
western New Mexico (extending into southern Arizona and northern
New Mexico), at elevations between 5,000 and 7,000 feet; 30 to 70 feet
high, 14 feet in diameter. Wood light and strong.

Deseription.—Leaves mostly in threes (bwos and fours also), 24 to 3} inches long:
cones on stems 1+ to # an inch long, 14 to 24 inches long; dark brown, with short del-
icate prickles.

9.—DBrack PINE. LODGEI’OLE PINE. TAMARACK. (Pinus Mur-
rayana, Balfour.)

Rather abundant throughout the Rocky Mountain region, extending
westward and northward, but more common in the northern portion,
torming large forests of pure growth. It is said, however, to attain its
greatest size in southern California—60 to 100 feet, with a diameter of
over 3 feet.*

Usually found growing i slightly moist or dry gravelly soil between
6.000 and 9,000 feet elevation. The wood is soft and light, not unlike
that of the White ’ines; employed to some extent for lumber, railroad
ties, and much for “lagging ” in mines.

Description.—Leaves in twos, 1 to 3 inches long, but chiefly 2 inches, with fine
teeth,  Cones 2 to3 inches long, reflexed, and with delicate recurved prickles. Bark
very thin and scaly, grayish-brown. Crown conical. Resembles the Sernb Pine
(Pinus contorta, Dougl.), but distinguished from it by having longer and wider leaves,
ag well as by a much thinner bark.

10.—WIITE SPRUCE. SINGLE SPRUCE. (Picea alba, Link.)

A large and important timber tree, growing in rather wet soil on the
borders of ponds and streams, reaching over 100 feet in height and 2 to
3 feet in diameter. In the Rocky Mountain region it occars only in
northern Montana, and attains its greatest size in the Flathead region

* When growing in thickets it is often imperfeetly developed, and is ealled ‘¢ Lodge-
pole Pine;” such trees somotimes being over fifty years old, with a diameter of not
more than 6 to 8 inches.

24738—Bull 2—11
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at altitudes of 2,500 to 3,500 fect.  (From British Celumbia and north-
ward the range of this species extends along the northern boundary of
the United States to Maine and northward.) Extensively used for lumn-
ber, and as sach not distinguished from that of the Black Spruce (Picea
nigra, Link.), with which it is much associated in its northern distribu-
tion.

Deserintion.—Leaves 1 to § of an inch long, stiff, ercct, or curved. Cones ncarly
gessile or on stems - to 4 of an inch long; 1 to 2 inches loug, eylindrical or oblong ;
scales with entire margin.

11.—ENGELMANN’S SPRUCE. WIIITE SPRUCE. RED SPRUCE. ([Piceq
Engelmanni, 1ingelm.)

The most valaable timber tree in the Rocky Mountain region, form-
ing large forests. It ranges from New Mexico to Montana (westward
and north of the United States boundary), asually secking dry gravelly
ridges Letween 5,000 and 11,500 feet; in Colorado, where it attains its
greatest size, occurring at elevations from 9,000 feet up to the timber
line; 100 to 130 feet in height, and over 3 feet in diameter; but at the
highest limit of growth only a prostrate shrab. The wood is tough,
strong, and elastic. Nearly all the rough and dressed lumber used in
the Rocky Mounntain region is of this spruce. It is best adapted toinside
work, but whev well seasoned and protected with paint can be used
outside; is said to warp and crack too much for good shingles. The
wood is also largely used for fuel and charcoal. DBark valuable for tan-
ning.

The spruce forests in the Rocky Mountain region are very important
in holding the snow and preserving a flow of water in the streams.
Thus the spow is often retained as late as the 1st of August; and the
growing seasoun for these trees does not average more than two months.

Deseription.—Leaves ¥ to 4y of an inch long, strougly keeled, and awl-pointed.
Cones ovate-cylindrical; 17 to 2% inches long, and # to 1 inch in diameter; on stems
! to 4 of an inch long; reddish brown when matuare ; scales thin, horny, rhomboidal,
with truneate tip, whiclh is entire, with two to three small feeth, or rounded.
Branches mostly short and small.  Bark scaly, grayish, or reddish-purple.

12.—BLUE SPRUCE. WHITE SPRUCE. “DBALSAM.” (Piceaw pungens,
Engelm.)

A local and somewhat rare tree occurring in central Rocky Mount.
ain region—Wyoming, Colorado, and Utabh—Dbetween 6,600 and 9,000-
feet. Lt prefers a damp soil, and grows rapidly in such situations, at
taining a height of over 100 feet, with a diameter of 3 feet or more.  The
wood is light, soft, weak, and probably of little value. The trunks
taper too rapidly to be cut into lumber to advantage.

Description.—Leaves § to [, of an inch long, rigid, 4 angled, needle-pointed.  Cones
light reddish-brown, 3} to 4 (often 5) inches long, by 14 inches in diamecter; scales
very thin, rhomboidal. truncated, with wavy, irregnlar, or enfire margin.  Bark gray-
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ish on large trees, very thick and furvowed ; that of the branches rather smooth and
glossy. A beautiful tree, of fine ornamental appearance, with more or less silvery-
white foliage and shavply-tapering erown.

13.—BALSAM FIR. DBALM-OF-GILEAD Fir. (Abies balsamea, Miller.)

A rather small tree growing in damp or swampy sites of the Rocky
Mountains ot Idaho and Montana (found also in northeastern United
States and north of boundary). Itis a short-lived tree, and owing to
the small size, lack of strength, hardness, and durability of its wood
of little importance as a timber tree; 50 feet in height, and 1 foot or
more in diameter; at high elevations much reduced in size.

Description.—Leaves sessile, 1 to 1 inch long, narrow, flat, with small notel at the
tip and white lines above, a silvery tinge below ; thickly spreading, somewhat regu-
larly in spirals on all sides of the Lranches, but on horizontal twigs, crowded chicfly
on the upper side.  Leaf-scars oval, prominent, lasting. Cones 2 to 4 inches long,
L to 1} inches in diameter, upright on short footstalks (upper branches), eylindrical,
tapering slightly ; scales blue-purple, broad, roundish, entire, cach with an accom-
panying outside bract. Branches chiclly in whorls of about five.

14.—BALSAM.  (Abies Subalpina, Xngelm.)

A tall, slender tree much isolated and rarely forming forests. Gen-
erally growing in gravelly soil of slopes and canyons between 4,000 and
12,000 feet elevation. Itoceursinthe mountain ranges of Utah, and from
Colorado to Montana (westward to Oregon and Washington Territory,
and north of United States boundary). It seldom attains more than
100 feet in height, and from 2 to 3 feet in diameter. The wood is very

“soft and light, possessing little strength.

Description.—Leaves of the lower branches usually long, narrow, and blunt, in
tworanks; those of the upper young branches shorter, much broader, thicker, acutely
pointed; attached by a broad base, dense, somewhat in twe ranks; whitish beneath;
fu to 14 inches long.  Young branches with longitudinal ridges.

15.—~GREAT SILVER FIR. WmHITtE TFIR. (Abies grandis, Lindley.)

A very large and important timber tree occurring in Bitter Root
Mountains, Idaho, and in ranges of northwestern Montana (also on Pa-
cific coast from latitude 40° to Loundary of United States and north-
ward); 250 to 300 feet high, with a diameter of 4 to 5 feet. It pre-
fers bottom-lands and northern and western slopes below 4,000 feet,
but producing the largest timber in the former sitnations. It is per-
haps of greatest importance in the northern Pacific region, where it is
said to attain its largest dimensions, and is employed considerably for
lumber.  The wood, however, is light, soft, and quite inferior to that of
the Douglas and Sitcha Spruce.

Description.—Leaves 4 to 1} inches long, narrow, flat, channeled, blunt, with a
small notch at the tip, comb-like in arrangement, an upper and lower horizontal
rank on each side of the branchlets; leaves of lower rank much longer; glossy and
with two white lines beneath.  Cones solitary, 2 to 5} inches long, cylindrical, on
very short footstalks ; scuales rery broad, entire. Bark scaly and browuish,
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16.—WiiTeE FIr. BArLsaM IIR. DBLACK BALSAM. (Abies concolor,
Lindl. and Gordon.)

Found in New Mexico and southern Colorado (westward in central
Utal, northern Arizona, southern California to Oregon). 1t is most
abundant along the Pacific coast, occupying moist slopes and canyons,
between 3,000 and 9,000 feet elevation. It commonly grows to a height
of 100 feet, with a diameter of 4 feet and over, The wood is soft, very
light, and little used for lumber, except in temporary constructions, ana
for domestic purposes.

Description.—Leaves § to 2, sometimes 3 inches long, thick to thin, flat, blunt to
awl-pointed, or slightly notehied at the tip; in two ranks, chiefly on the upper side

«of the branchlets; pale green, whitish beneath. Cones nearly sessile, 2% to 5

y ~3
‘inches long, and 14 to 2} inches in diameter; ovate, cylindrieal, pale green, dull pue-
ple, or light reddish brown; scales § to 1§ inches broad. DBark light gray. DBrauches
quite regularly in whorls.

17.—WESTERN HEMLOCK. (Tsuga Mertensiuna, Carricre.)

A Western representative of the Ilastern Hewlock (Tsuga Cuana-
densis Carr.), but much larger and with finer-grained wood. It ranges
from western Montana westward to the Pacific coast, and north of the
United States boundary; southward on coast thrcugh northern Cali
fornia, formning large forests at elevations between 1,000 and 4,000 feet.
Itis quite adaptive in point of soil conditions, thriving on poor dry ridges,
but prefers a moist soil.  P’robably reaches its greatest development in
Oregon and Washington Territory; 180 feet high, and 6 to 8 feet in
diameter. The wood is rather heavy, hard, and quite free from resin, but
somewhat lacking in strength; employed to some extent for coarse
lumber, while the bark supplies an important demand for tanning.

Description.—Leaves flat, very narrow, % to ] of an inch long, blunt at the top,
tapering suddenly to a slender stemn (petiolo). Coues ovate-cylindrical, 4 to # of an
inch long, light brown, with delicate pubescence; sscale few (and much longer than

those of Tsuga Canadensis). Crowhroundish to somewhat conical; branchlets numer-
ous, slender, drooping.

18.—Tsuga Pattoniana, Engelm.
b o

An alpine speeies having about the same range as the Western ITem.
lock (Zsuga Mertensiana, Carr.). It oceupies dry slopes and ridges be-
tween 2,700 and 10,000 feet, but is reduced to a shrub as it approaches
the timber-line. The wood is light and soft.

Description.—Leaves + to 3 of aninch long, about four-angled, rather sharp-pointed,
or blunt tapering to a stew at base. Cones 2 to 3 inches long, cylindrical-ovate.
Bark thick, much cracked, reddish-gray; branchlets pubescent.

19.—DoUGLAS SPRUCE. “RED SPRUCE.” YELLOW FIrR. RED FIR.
OrREGON PINE. (Pseudotsuga Douglasii, Carriére.)

A remarkably large and one of the most important timber trees,
quite generally distributed throughout the Rocky Mountain region
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(along the Pacific coast and north of the United States boundary). Itis
largely associated with pine, forming pure growths only in a few local-
ities, and then of small extent. It grows from the sea-level to 10,000
feet, attaining from 200 to 300 feet in height and 10 feet in diameter:
The wood is hard, strong, and durable, being especially valuable for
large timber and coarse lumber, where durability and strength aré
needed.

Description.—Leaves, comb-like in arrangement, 4 to 14 inches long, slender, flat,
with stems, rather blunt-pointed ; whitish on the under surface. Cones 2 to 4 inches
long, 1 inch in diameter; somewhat cylindrical or ovate, with a fringe of thres-
pointed braets from among the scales. Sceds reddish brown on one side, white on
the other. Bark grayish brown: when young, smooth; in old trees rough, deeply
furrowed, and sometimes over 1 foot thick.

20.—WESTERN LARCH. TAMARACK. (Lariz occidentalis, Nutt.)

A western representative of the northeastern Tamarack, but a muech
larger, and in some respects a more valuable, tree. It is found in
western Montana (also ranging westward in Oregon and Washington
Territory and north of the United States boundary), usunally occupying
moist slopes between 2,500 and 5,000 feet. It is almost always asso-
ciated with other species, and rarely, ifever, forming pure growths. In
Montana it attains its wost valuable size, reaching a heignt of 100 to
150 feet, with a diameter of 4 feet or over. The wood is heavy, very
hard, strong, and durable, and is employed somewhat for lnmber, but
chiefly for posts, ties, fuel, ete.

Description.—Leaves 14 to 20 in a bundle, 4 to £ of an inch long, narrow, somewhat
four-angled, slender at the base, pointed at the tip ; pale green. Conesovate-globose,
2 to 11 inches long, by 4 of an inch in diameter; solitary, erect or bent down ; scales
few, $ of an inch loug, roundish, loosely overlapping, squarish or notched at the tip,
shining on the back; an elliptical, finely-toothed, acutcly-pointed bract extending
from the base and beyond the point of cach scale, chiefly the long points only being
visible beyond the ends of the scales. Larix Europace and Lyallii also have an ex-
tended bract, but of different form. Branches, short; lower ones horizontal, upper
ones ascending. Young shoots smooth, with many round black buds.

21.—Larix Lyallii, Parlatore.

A strictly alpine species, of small size, growing in dry rocky situa-
tions of northwestern Montana (and westward) at elevations between
5,500 and 7,000 feet; generally much scattered and associated with.
other conifers. The timber is little used, on account of its inferior size:
and the usually inaccessible positions oceupied by it.

Description.—Leaves § of an inch long, 40 to 50 in a bundle, very narrow, on young'
shoots single and longer. Cones 2 inches long, ovate-oblong (only immature speci-
nmens examined) and 1 inch in diameter; deeiduous, greenish purple; margin of
scales woolly-fringed ; awl-pointed bracts from among and longer than the seales,

the broad bases of the bracts being visible. Much branched; young shoots and buds.
clothed with a whitish wool.
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22.—CaNoE CEDAR. RED CEDAR. YELLOW CEDAR. (Thuya
gigantea, Nutt.)

Alarge-sized tree and one of great economical importance. It oceurs
in northwestern Montana 