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O1TAWA, CANADA
November 9, 1915
SIR:

I beg to submit the attached report of Mr. Clyde Leavitt, the
Chief Forester of the Commission of Conservation. Mr. Leavitt, in
submitting his report, said:

‘1 have the honour to submit the accompanying report, which
contains information collected under the direction of the Committee
on Forests during the years 1913 and 1914. That portion of the report
which relates to the railway fire situation in Canada was prepared
principally in my capacity as Chief Fire Inspector for the Board of
Railway Commissioners.”

Respectiully submitted
JAMES WHITE
Assistant to Chairman and Deputy Head

Sk Crirrorn Strron, K.CM.G
Chairman
Commission of Conservation, Ottawa
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PART 1
The Railway Fire Situation

BY
CrLype LeaviTr

Chief Fire Inspector, Beard of Railway Commissioners, and
Chief Forester, Commission of Conservation

HE Board of Railway Commissioners has jurisdiction over about
85 per cent of the railway mileage of the Dominion.

The outstanding feature of the railway fire situation in 1913 was
the extension to eastern Canada of the fire protective organization of
the Board of Railway Commissioners. Co-operative arrangements
were entered into whereby certain officials of the forest fire
protective organizations of Ontario, Quebec and New Brunswick were
appointed officers of the Fire Inspection Department of the Board.
This co-operation was continued and extended during 1914, Co-opera-
tion in Nova Scotia has been delayed, pending the appointment of a pro-
vincial Forester, for which, however, provision has been made by law.
Co-operation in the west, with the Dominion Forestry and Parks
Branches and the British Columbia Forest Branch, was continued and
extended during both years, in accordance with the policy and pro-
cedure developed in 1912.

In general, the organization has fully demonstrated that it has
passed the experimental stage, and has justified its existence by a more
adequate handling of the patrol, right-of-way clearing and fire-guarding
features of the Board's requirements than had previously been prac-
ticable. The results secured have amply justified the efforts made,
and show that the practically complete solution of the railway fire
problem may be expected with the steady increase in efficiency of the
inspection staff, made available under the co-operative arrangements
in effect between the Board and the fire protective organizations of
the Dominion and Provincial Governments, coupled with the natural
increase in the efficiency of the fire protection work of the railways.

It has been shown conclusively that in a broad way the efficiency
of the fire protective measures of most of the railway companies is
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in direct ratio to the efficiency and sufficiency of the inspection staff
made available for the field work of the Fire Inspection Department
of the Board. The necessity for so close a supervision, through a
large inspectorial organization, will no doubt disappear to a consider-
able extent in future years, in the case of those railways whose officials
and employees are genuinely impressed with the fact that the efficient
prevention of fire is the highest type of business policy, and where a
special organization is developed for the handling of fire protection
work. Special organization for this work is almost imperative, if
efficient results are to be secured, in the case of any except the smaller
railway lines.

Fire protection has, in the past, been something apart from the regu-
lar routine of railway operation, and it, naturally, requires time and a
distinct effort to secure complete compliance with the various instruc-
tions issued by managing officials of railway companies, under the
requirements of the Board. In too many cases, the mere issuance of
a circular of instructions, relative to fire protection, to railway
employees may not be followed by the complete observance of these
instructions, including the exercise of sufficient care in the use of fire
in right-of-way clearing, and the extinguishing of fires having an acci-
dental origin. Some provision for the following up of these instruc-
tions is needed, especially in the beginning; and in the case of a large
organization, the development of a special department, or at least the
assignment of one or more special inspectors, is highly desirable. In
the absence of such voluntary provision by the railway company, it
is obvious that a relatively large inspection staff must be provided
by the Dominion or Provincial Government agency concerned, until
such time as full compliance with the various requirements can be
reliably secured otherwise.

There is great encouragement in the fact that, as a measure of good
business policy, some of the railways are beginning to develop special
organizations for the handling of fire protection work. The Canadian
Northern and Canadian Pacific railways are the pioneers in this direc-
tion. In 1913 the Canadian Northern organized a department of fire
protection, in charge of an expert, and the results are clearly evident
in the greatly increased efficiency of the fire protection work along
their lines. In the same year the Forestry branch of the Canadian
Pacific railway appointed three special fire inspectors for its Western
lines, and three men were similarly assigned on Eastern lines in 1914.
Thus far the functions of these men have been purely of an inspec-
torial character, working in close co-operation with the respective
operating departments. Since these two companies have fully demon-
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THE RAILWAY FIRE SITUATION 3

strated the value of special organization in handling fire protection
work, the adoption of similar measures by other railway companies
may confidently be expected in the future,

While, on the whole, Canada undoubtedly has a strong lead over
the United States, so far as efficient railway fire protection by the rail-
ways themselves is concerned, some of the American railway lines
have voluntarily, from motives of economy, taken vigorous action in
securing efficient fire protection by railway employees. As a result
of serious fire losses, resulting in large damage claims, a special depart-
ment was organized in 1912 by the Boston and Maine railroad, and
stringent instructions to all officials and employees were put into effect.
As a result, the department of fire claims of that railway reports that
settlements of fire claims in 1912 aggregated about $30,000, or nearly
$200,000 less than during the previous year. In 1913, which was a rela-
tively bad fire year in that section, payments for fire claims totalled
nearly $70,000, or less than one-third the payments in 1911, before the
appointment of the commissioner of fire claims. The aggregate for 1913
included $10,318 for a fire not set by locomotives, but which got beyond
the control of the railway employees when burning slash, etc., which
was not cleared away after the lumber was cut on property adjoining
the right-of-way. It also includes $5,230 for claims originating prior
to March 1, 1912, when the fire claims department was organized.
These figures are highly suggestive of what fire loss means to the com-
pany, and demonstrate what may be accomplished through a systematic
scheme of fire prevention.

Another example is the Atchison, Topeka and Santa Fé railway,
which, in 1911 and 1912, undertook a special campaign for improve-
ment in matters of fire protection. In 1910, the company had claims
for 1,509 fire losses, aggregating $100,605. 1In 1911, there were 574
fires, with claims amounting to $51,000. In the fiscal year 1912, the
number of fires had been reduced to 135, and the expenditure for pay-
ment of claims to only $6,000.

oA Following the issuance of Qrder No. 1{5,570. 1.m.(ler
No. 107 date of May 22, 1912, objections to certain provisions
of the order were made by the Canadian Pacific, Cana-
dian Northern, and Grand Trunk Pacific railways. They claimed
that some of the provisions in question were impracticable and would
impose an unreasonable burden of expense upon the companies; also,
that certain others were beyond the jurisdiction of the Board, as
conferred by the Railway Act.
The Board considered very carefully the various objections, and
finally decided that, while some of the points were not well taken, some
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modification might be made as to others; thus removing even the sem-
blance of a basis for a charge of arbitrariness, without impairing the
efficiency of the order, while, at the same time, doing away with the
necessity for final consideration by the Supreme Court of the complaint
by the railways respecting lack of jurisdiction on the part of the Board.
The result was the issuance of General Order No. 107, as follows.

THE BOARD OF RAILWAY COMMISSIONERS FOR CANADA
General Order No, 107
Friday the jth day of July, A.D. 1918

H. L. Dravron, K.C.

Chief Commissioner
D'Arcy Scorr

Asst. Chief Commissioner
James MiLws

Commissioner
A. S. GOODEVE

Commissioner

IN Tne Marrer of THE Order of the Board No. 16,570, dated May
22nd, 1912; and the application by the Canadian Pacific, the
Grand Trunk, the Canadian Northern, and the Grand Trunk
Pacific Railway Companies to amend said Order.

Uron the hearing of the application at the sittings of the Board,
held in the city of Ottawa, July 3, 1913, the Railway Companies inter-
ested, the Commission of Conservation, and the Government of the
Province of British Columbia being represented by Counsel at the
hearing, and what was alleged ; and upon the report and recommenda-
tion of the Chief Operating Officer and the Chief Fire Inspector of
the Board—

I'r 15 Oxrperep as follows:

1. Order No. 16,570, dated NMay 22, 1912, is hereby rescinded.

2. Until further order, every railway subject to the legislative
authority of the Parliament of Canada under construction or being
operated by steam, shall, unless exempted by a special order of the
Board, cause every locomotive engine used on the said railway, or por-
tion of railway, being constructed or operated by it, to be fitted and
kept fitted with netting mesh as hereinafter set forth, namely:

(a) On every engine equipped with an extension smoke box, the
mesh shall not be larger than 2'4x2% per inch of No. 10 Birmingham
wire gauge, and shall be placed in the smoke box so as to extend
completely over the aperture through which the smoke ascends, the
openings of the said mesh not to exceed a quarter of an inch and one-
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THE RAILWAY FIRE SITUATION 5

sixty-fourth (that is, seventcen sixty-fourths) of an inch to the
square.

(b) On every engine equipped with a diamond stack, the mesh
shall not be more than 3 x 3 per inch of No. 10 Birmingham wire
gauge, and shall be placed at the flare of the diamond of the stack, so
as to cover the same completely, the openings of said mesh not to
exceed three-sixteenths and one sixty-fourth (that is, thirteen sixty-
fourths) of an inch to the square.

3. Every such railway company shall cause:

(a) The openings of the ash pans on every locomotive engine used
on the railway, or portion of railway, operated or being constructed
by it, to be covered, when practicable, with heavy sheet iron dampers:
and, if not practicable, with screen netting dampers 217 x 2)2 per
inch of No. 10 Birmingham wire gauge, such dampers to be fastened
either by a heavy spring or by a split cotter and pins, or by such other
method as may be approved by the Board.

(b) Overflow pipes from lifting injectors, or from water pipes
from injector-delivery pipe, or from boiler, to be put into the front
and back part of the ash pans and used from the first day of April
to the first day of November, or during such portion of this period
as the Board may prescribe, for wetting ash pans,

4. Every such railway company shall provide inspectors at terminal
or divisional points where its locomotive engines are housed and re-
paired; and cause them, in addition to the duties to which they may
be assigned by the officials of the railway companies in charge of such
terminal or divisional points,—

(a) To examine at least once a week,
(1) The nettings;
(2) Dead plates;
(3) Ash pans;
(4) Dampers;
(5) Slides; and
(6) Any other fire-protective appliance or appliances used
on any and all engines running into the said ter-
minal or divisional points.
(b) To keep a record of every inspection in a book to be fur-
nished by the railway company for the purpose, showing:
(1) The numbers of the engines inspected ;
(2) The date and hour of day of such inspection;
(3) The condition of the said fire-protective appliances and
arrangements, and
(4) A record of repairs made in any of the above-mentioned
fire-protective appliances,

The said book to be open for inspection by any authorized officer
of the Board.

(¢) In case any of the said fire-protective appliances in any loco-
motive are found to be defective, said locomotive shall be removed
from service and shall not (during said prescribed period) be re-
turned to service, unless and until such defects are remedied.




Vm——

6 COMMISSION OF CONSERVATION

(d) Every such railway company shall also make an independent
examination of the fire-protective appliances on all the locomotives of
such company, at least once each month, and the conditions of such
fire-protective appliances shall be reported direct to the Chief Mech-
anical Officer of the railway company, or other chief officer, held
responsible for the condition of the motive power of the said company.

5. No employee of any such railway company shall—

(a) Do, or in any way cause, damage to the netting on the engine
smoke-stack or to the netting in the front end of such engine;

(b) Open the back dampers of such engine while running ahead,
or the front dampers while running tender first, except when there
is snow on the ground, and it is necessary to take such action in order
to have engine steam properly;

(¢) Or otherwise do or cause damage or injury to any of the fire-
protective appliances on the said engines.

6. No such railway company shall permit fire, live coals, or ashes
to be deposited upon its tracks or right-of-way, unless they are extin-
guished immediately thereafter, except in pits provided for the pur-
l)f\ﬁ"e.

7. No such railway company shall burn lignite coal on its locomo-
tive engines as fuel for transportation purposes, unless otherwise
ordered by the Board—lignite coal consisting of and including all
varieties of coal between peat and bituminous, with a carbon-hydrogen
ratio of 112 or less, such ratio being based on analysis of air-dried
coal.

8. Every such railway company shall establish and maintain fire-
guards along the route of its railway as the Chief Fire Inspector may
prescribe. The nature, extent, establishment and maintenance of such
fire-guards shall be determined as follows:

(a) The Chief Fire Inspector shall each year prepare and submit
to every such railway company a statement of the measures necessary
for establishing and maintaining the routes of such railways in a
condition safe from fire, so far as may be practicable.

(b) Said measures may provide for the cutting and disposal by
fire, or otherwise, of all or any growth of an inflammable character,
and the burning or other disposal of debris and litter, on a strip of
sufficient width on one or both sides of the track; the ploughing
or digging of land in strips of sufficient width on one or both sides
of the track; and such other work as may, under the existing local
conditions and at reasonable expense, tend to reduce to a minimum
the occurrence and spread of fire.

(¢) Said statements of the Chief Fire Inspector shall be so arranged
as to deal with and prescribe measures for each separate portion of
such railway upon and adjacent to which the fire risk calls for specific
treatment, The intention shall be to adjust the protective measures
to the local conditions, and to make the expense proportionate to the
fire risk and possible damage.

(d) Said statements of the Chief Fire Inspector shall prescribe
dates on or within which the foregoing protective measures shall he

<ot
anc

or
gue

con
wo
sha
the
wo

par
whi
dar

Act
kee
unr
age
and
cut
sue
stri
offi
spe
wri
or.

fire
dur
No
ject
oth

to ¢
rail
of ¢
ters

loca
pati

pori
dist

tial
able

sucl



L1

mndent
ves of
[ such
Mech-
, held
npany.

engine

ahead,
there
| order

1e fire-

+ ashes
extin-
e pur-

HcOMo-
lerwise
ing all
drogen
r-dried

in fire-
or may
>f such

submit
cessary
/s in a

osal by
aracter,
strip of
sughing
th sides
g local
inimum

rranged
rtion of
specific
1easures
e to the

rescribe
shall he
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commenced and completed, and the fire-guards maintained in a clean
and safe condition,

(¢) No such railway company shall permit its employees, agents,
or contractors to enter upon land under cultivation, to construct fire-
guards, without the consent of the owner or occupant of such land.

(f) Wherever the owner or occupant of such land objects to the
construction of fire-guards, on the ground that the said construction
would involve unreasonable loss or damage to property, the Company
shall at once refer the matter to the Board, giving full particulars
thereof, and shall, in the meantime, refrain from proceeding with the
work.

(g) No agent, employee, or contractor of any such railway com-
pany shall permit gates to be left open or to cut or leave fences down
whereby stock or crops may be injured or to do any other unnecessary
damage to property, in the construction of fire-guards,

9. In carrying out the provisions of Section 297 of the Railway
Act, which enacts that “ the Company shall at all times maintain and
keep its right-of-way free from dead or dry grass, weeds, and other
unnecessary combustible matter,” no such railway company or its
agents, employees or contractors shall, between the first day of April
and the first day of November, burn, or cause to be burned, any ties,
cuttings, debris, or litter upon or near its right-of-way, except under
such supervision as will prevent such fires from spreading beyond the
strip being cleared. The Chief Fire Inspector or other authorized
officer of the Board may require that no such burning be done along
specified portions of the line of any such railway, except with the
written permission or under the direction of the Chief Fire Inspector
or other authorized officer of the Board.

10. The railway company shall provide and maintain a force of
fire rangers fit and sufficient for efficient patrol and fire-fighting duty
during the period from the first day of April to the first day of
November of each year; and the methods of such force shall be sub-
ject to the supervision and direction of the Chief Fire Inspector or
other anthorized officer of the Board.

11. The Chief Fire Inspector shall, each year, prepare and submit
to each and every railway company a statement of the measures such
railway companies shall take for the establishment and maintenance
of said specially organized force. Said statements among other mat-
ters may provide for—

(a) The number of men to be employed on the said force, their
location and general duties, and the methods and frequency of the
patrol.

(b) The acquisition and location of necessary equipment for trans-
porting the said force from place to place, and the acquisition and
distributing of suitable fire-fighting tools; and

(¢) Any other measures which are considered by him to be essen-
tial for the immediate control of fire and may be adopted at reason-
able expense,

12. Whenever and while all the locomotive engines used upon any
such railway, or any portion of it, burn nothing but oil as fuel, dur-
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ing the aforesaid prescribed period, under such conditions as the Board
may approve, the Board will relieve the said railway of such portion
of these regulations as may seem to it safe and expedient.

13. Every such railway company shall instruct and require its se
tionmen and other employees, age
to report and extinguish fires on or near the right-of-way as follows:

(a) Conductors, engineers, or trainmen, who discover or receive

s and contractors to take measurcs

notice of the existence and location of a fire burning upon or near
the right-of-way, or of a fire which threatens land adjacent to
right-of-way, shall report the same by wire to the Superintendent, and
shall also report it to the agent or persons in charge at the next point
at which there shall be communication by telegraph or telephone, and
to the first section employees passed. Notice of such fire shall also
be given immediately by a system of warning whist
(b) It shall be the duty of the superintendent or

€s.

so informed to notify immediately the nearest forest officer and t
nearest section employees of the railway, of the existence and lo
tion of such fire

(¢) When fire is discovered, presumably started by the railwa
such sectionmen or other emj

yees of the railway as are availabl
shall cither independently or at the request of any authorized forest
officer proceed to the fire immediately and take action to extinguish
it; provided such sectionmen or other employees are not at the time
engaged in labours immediately necessary to the safety of trains,

(d) In case the sectionmen or other employees available are not
a sufficient force to extinguish the fire promptly, the railway company
shall, either independently or at the request of any authorized forest
officer, employ such other labourers as may be necessary to extinguish
the fire; and as soon as a sufficient number of men, other than the
sectionmen and regular employees, are obtained, the sectionmen and

other regular employees shall be allowed to resume their ar
duties.
(e) The provisions of this section shall apply to all fires occurring

within 300 feet of the railway track, unless proof shall be furnished
that such fires were not caused by the railway.

14. Exery such railway company shall give particular instructions
to its employees in relation to the foregoing regulations and shall
cause such instructions to be posted at all stations, terminals and sec-
tion houses along its lines of railway. In case said instructions are
not also carried in employees’ time tables during said prescribed period,
or in “operating” and “maintenance of way"” rule books, they shall,
previous to April 1 of each year, be re-issued to all employees con-
cerned, in the form of special instructions. The Chief Fire Inspector
may waive the above requirements in whole or in part, as to lines or
portions of lines where, in his judgment, the fire danger is not material

15. Every such railway company allowing or permitting the viola-
tion of, or in any respect contravening or failing to obey any of the
foregoing regulations, shall, in addition to any other liability whicl
the said company may have incurred, be subject to a penalty of one
hundred dollars for every such offence
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16. 1f any employee or other person included in the said regula-
tions, fails or neglects to obey the same, or any of them, he shall, in
addition to any other liability which he may have incurred, be subject
to a penalty of twenty-five dollars for every such offence.

17. The Board may, upon the application of any railway company
or other party interested, vary or rescind any order or direction of
the Chief Fire Inspector made pursuant to the provisions of this
Order.

(Sgd.) H. L. DRAYTON
Chief Commissioner,
Board of Railway Commissioners for Canada

Boarp of RaiLwAy CoMMISSIONERS FOR CANADA
Examined and certified as a true copy under
Section 23 of “ The Railway Act.”

A. D. CARTWRIGHT
Secretary of Board of Railway Commissioners for Canada
Ottawa, July 8th, 1913
Since Order No. 16,570 was quoted at length in
Changes made . ; R » 1019
by General the report on “ Forest Protection in Canada,” 1912, it
Order No. 107 j5 not reprinted here.

“

The changes from Order No. 16,570 are briefly as follows:

It will be noted that in several respects the order is mat
strengthened, while in no case is its efficiency impaired.

In Regulation 4 (b) the change is wholly a matter of form. In
Regulation 4 (d) the requirement is so changed as to specify the results
to be accomplished in the matter of locomotive inspections by railway
companies, without specifying the manner in which the results shall be
brought about.

In General Order No. 107 the provisions contained in Regulation 5
of Order No. 16,570 are omitted, since, under the Railway Act, officers
of the Board already have authority to inspect fire-protective appli-
ances on locomotives; and the provision for the removal of defec-
tive engines from service is not needed, in view of the provision
in Regulation 4 (¢), that locomotives defective as to fire-protection
appliances shall not be used until such defects are remedied.

Regulation 6 (b) of Order No. 16,570 is amended in Regulation
5(b) of General Order No. 107 to permit the opening of back dampers
of engines when running ahead, or the front damper while running
tender first, in case there is snow on the ground and it is necessary to
take such action in order to have engine steam properly.

Regulation 7 of Order No. 16,570 is amended in Regulation 6 of
the new order, so that yard limits are also included in the prohibition
against the depositing of fire, live coals and ashes upon tracks or rights-
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of-way, unless same are extinguished immediately thereafter. The
only exception is in case pits are provided for this purpose.

Regulation 14 of Order No. 16,570 is so amended in Regulation 13
of General Order No. 107 as to require the railway companies to
instruct their employees relative to reporting and extinguishing fire,
instead of making the order apply directly to the employees, as
previously,

A very important change is contained in Regulation 13 (¢) of the
new order, which makes it clear that the intent of the Board is to
place the burden of proof upon the railway companies to extinguish
fires occurring within 300 feet of the track, unless proof shall be fur-
nished that such fires were not caused by the railway. The corre-
sponding provision of Regulation 14 (e) of Order No. 16,570 was
easily liable to misconstruction, the understanding being in some cases
that the throwing of the burden of proof upon the railway companies
was intended by the Board to extend to financial responsibility in
connection with damage claims, instead of being limited to the
extinguishing of fires. As the regulation now stands, it clearly has
no bearing upon the question of damage claims.

The revision contained in Regulation 14 of General Order No. 107
provides for the posting of instructions to employees at terminals and
section houses, in addition to stations, as required in the previous order.
Provision is also made for the reissuance of such instructions to
employees each year, under conditions stated. In addition, provision
is made for elasticity in the enforcement of this regulation, by giving
the Chief Fire Inspector full discretionary authority in the matter,

Regulation 17 of General Order No. 107 makes clear that any rail-
way or other party interested may appeal to the Board from any order
or direction of the Chief Fire Inspector. This privilege had of course
existed previously, without specific inclusion in Order No. 16,570.

Eous Following is a list of steam railways in operation or

;'::g;:':g" of nder construction, subject to the jurisdiction of the
Board of Railway Commissioners for Canada.

Algoma Central and Hudson Bay.

Algoma Eastern.

Atlantic, Quebec and Western.

Bay of Quinte (C.N.R. system),

Boston and Maine (Massawippi Valley).

British Yukon (White Pass and Yukon).

Brockville, Westport and Northwestern (C.N.R. system).

Calgary and Fernie (under construction).

Canadian Northern,
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THE RAILWAY FIRE SITUATION 11

Canadian Northern Ontario (C.N.R. system).

Canadian Northern Quebec (C.N.R. system).

Canadian Pacific.

Central Ontario (C.N.R. system).

Central Railway Company of Canada (under construction).
Central Vermont (G.T.R. system).

Cumberland Railway and Coal Co. (Dominion Coal Company).
Dominion Atlantic (C.P.R. system).

Edmonton, Dunvegan and British Columbia (under construction).
Elgin and Havelock.

Esquimalt and Nanaimo (C.P.R. system).

Essex Terminal,

Glengarry and Stormont (C.P.R. system).

Grand Trunk.

Grand Trunk Pacific.

Great Northern.

Halifax and Southwestern (C.N.R. system).

Interprovincial and James Bay (C.P.R. system, under construction).
Irondale, Bancroft and Ottawa (C.N.R. system).

James Bay and Eastern (C.N.R. system, under construction).
Kettle Valley (C.P.R. system, under construction).
Klondike Mines.

Kootenay and Alberta.

Lake Erie and Northern (C.P.R. system).

Maine Central.

Marmora Railway and Mining Co. (C.N.R. system).
Michigan Central (Canada Southern).

Moncton and Buctouche.

New Brunswick Coal and Railway (C.P.R. system).

Ottawa and New York (N.Y.C. & H.R.R. system).

Pere Marquette.

Quebec and Lake St. John (C.N.R. system).

Quebec, Montreal and Southern (Rutland).

Quebec Oriental.

Rutland and Noyan (Rutland),

Salisbury and Albert.

Schomberg and Aurora.

St. Lawrence and Adirondack (N.Y.C. & H.R.R. system).
St. Martins.

Temiscouata.

Thousand Islands.

Toronto, Hamilton and Buffalo (C.P.R. and M.C.R.R.).
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Victoria and Sidney
Victoria
Wabash.
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Ontario—

Algoma Central and Hudson Bay.
Algoma Eastern.

Jay of Quinte (C.N.R. system).
Jrockville, Westport and Northwestern (C.N.R. system).
Canadian Northern.

Canadian Northern Ontario (C.N.R. system).

Canadian Pacific.

Central Ontario (C.N.R. system).

Central Railway Company of Canada (under construction).
Essex Terminal.

Grand Trunk.

Grand Trunk Pacific.

Irondale, Bancroft and Ottawa (C.N.R. system).
Lake Erie and Northern (C.P.R. system).

Marmora Railway and Mining Co. (C.N.R. system).
Michigan Central (Canada Southern),

Ottawa and New York (N.Y.C. & H.R.R. system)
Pere Marquette.

Schomberg and Aurora.

Thousand Islands.

Toronto, Hamilton and Buffalo (C.P.R. and M.C.R.R

systems).
Wabash.

she

Atlantic, Quebec and \Western.

Boston and Maine (Massawippi Valley)

Canadian Northern Quebec (C.N.R. system).

Canadian Pacific.

Central Railway Company of Canada (under construction)

Central Vermont (G.T.R. system)

Grand Trunk.

Interprovincial and James Bay (C.P.R. system, under construc-
tion).

James Bay and Eastern (C.N.R. system, under construction).

Maine Central (Hereford).

Quebec and Lake St. John (C.N.R. system).

Quebec, Montreal and Southern (including Napierville Junction).

Quebee Oriental.

Rutland and Noyan (Rutland).

St. Lawrence and Adirondack (N.Y.C. & H.R.R. system).

Temiscounata.
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New Brunswick— v
Canadian Pacific (including New Brunswick Coal and Railway).
Elgin and Havelock.
Moncton and Buctouche.
Salisbury and Albert.
St. Martins.
Temiscouata. N
Nowva Scotia—
Cumberland Railway and Coal Co. (Dominion Coal Co.).
Dominion Atlantic (C.I.R. s\‘:tem)
Halifax and Southwestern (C.N.R. system).
StEaM RAaiLwAys Nor SusJecT 10 Boarp
British Columbia—
Canadian Northern Pacific (C.N.R. system, under construction).*
Eastern British Columbia.
Morrissey, Fernie and Michel.
Pacific Great Eastern (under construction).
Vancouver Copper Co. (Lenora Mount Sicker). .
Wellington Colliery Co.
Alberta—
Alberta Great Waterways (under construction). N,
Canada Central (under construction).
Canadian Northern Western (C.N.R. system).*
Saskatchewan—
Canadian Northern Saskatchewan (C.N.R. system).*
Ontario—
Lake Huron and Northern Ontario (formerly Bruce Mines and Pr
Algoma).
Maganatawan River.
National Transcontinental (under construction).
Timiskaming and Northern Ontario (Ontario Government line).
Quebec— tec
Canada and Gulf Terminal. bec
Ha Ha Bay. call
Intercolonial (Canadian Government lines). L cle:
Lotbiniére and Megantic. . ext
*Under the Canadian Northern Railway Guarantee Act, these lines will ::]r(‘
€1

become subject to the Board, upon proclamation by the Governor in Coun-
cil, following their completion and opening for operation.
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Quebec.—Continued.
National Transcontinental (under construction).
Philipsburg Railway and Quarry Company.
Quebec Central (C.P.R. system).
Quebec and Saguenay (under construction),

Salmon River and Northern.

w Brunswick—

Caraquet and Gulf Shore.

Fredericton and Grand Lake Coal and Railway Company (C.P.R
system),

Intercolonial (Canadian Government lines).

International Railway of New Brunswick (Canadian Govern-
ment lines).

Kent Northern (including St. Louis and Richibucto).

National Transcontinental (under construction).

New Brunswick and Prince Edward Island (Canadian

overn-
ment lines).

Northern New Brunswick and Seaboard.

North Shore. )

Southampton (C.P.R. system).

St. John Valley (Canadian Government lines).

York and Carleton.

Nova Scotia-
Cape Breton,
Intercolonial (Canadian Government lines).
Inverness Railway and Coal Company (C.N.R. system).
Maritime Railway, Coal and Power Company.
Sydney and Louisburg (Dominion Coal Co.).

Prince Edward Island

Prince Edward Island (Canadian Government lines).

ORGANIZATION

As noted above, the co-operation begun in 1912 with the fire-pro-
tective organizations of the Dominion and Provincial governments has
been continued and extended. In this way has been handled practi-
cally all of the detailed field inspection in connection with right-of-way
clearing, establishment and maintenance of patrols, reporting and
extinguishing of fire by railway employees, and the construction of
fire-guards, In each case, the plan of co-operation includes the pay-
ment of salary and expenses of the inspecting officer by the co-operating
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agency, so that, aside from the head office at Ottawa, the work of ths
Fire Inspection Department has been handled without cost to the
Board.

The following shows the organization in effect in 1914. The
organization in 1913 differed only in minor details, being in general

not quite so complete.

Co-operation  The inspection work handled by the British Columbia
vcv::l:n?;i':“h Forest Branch embraces all lines in British Columbia
Forest Branch except those within the railway belt.

H. R. MacMillan, Chief Forester, appointed provincial fire inspec-
tor, to exercise general supervision over the Board's fire inspection
work in the province outside the railway belt. R. E. Benedict, H. R.
Christie and \V. C. Gladwin, assistant provincial fire inspectors.

Cranbrook District—]. D. Gilmour, divisional fire inspector; G. B.
Watson, R. J. Long and J. C. Hart, assistant divisional fire inspectors.

Nelson District—G. H. Prince, divisional fire inspector; J. T.
Price, A. M. Black, H. S. Nelson and C. A. Mix, assistant divisional
fire in\]wctnr\'.

Vernon District—I. R. Andrews, divisional fire inspector; M. V.
Allen and H. H. Thomas, assistant divisional fire inspectors.

Vancouver District—G, D, McKay, divisional fire inspector; A. T.
Kennedy and \V. H. Smith, assistant divisional fire inspectors.

Island District—H. K. Robinson, divisional fire inspector; W, F.
Loveland and J. E. Stilwell, assistant divisional fire inspectors.

Prince Rupert District—H. 8, Irwin, divisional fire inspector.

Hazelton District—R. E. Allen, divisional fire inspector; George
Dover, Thomas Brewer and James Latham, assistant divisional fire
inspectors.

IFort George District—I. G. Marvin, divisional fire inspector; F.
Heath and R. M. Pellatt, assistant divisional fire inspectors.
Téte Jaune District—C MacFayden, divisional fire inspector.

W\
W,

The divisional fire inspectors above enumerated were under appoint-
ment by the British Columbia Forest Branch as district foresters, and
the assistant divisional fire inspectors, as district rangers,

Divisional fire inspector-at-large—George A. Kerr.

The inspection work handled by the Dominion For-

Dominion . . . s
Forestry estry Dranch, Department of the Interior, is as fol-
Branch lows—

D. Roy Cameron, district inspector of forest reserves, Kamloops,
B.C., appointed fire inspector for the railway belt, exclusive of Domin-
ion parks. This includes the main line of the Canadian Pacific railway
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through British Columbia, west of Leanchoil, and branches within the
railway belt; also Kettle Valley railway lines within the railway belt.
Mr. Cameron was assisted by three divisional fire inspectors, W. R.
Peacock, R. D. McDonald and James Selkirk.

W. N. Millar, district inspector of forest reserves, Calgary, Alberta,
appointed fire inspector for Dominion forest reserves in Alberta. This
includes those portions of the Canadian Pacific, Canadian Northern
and Grand Trunk Pacific lines within the forest reserves on the east
slope of the Rockies. Mr. Millar was assisted by Messrs, S. H. Clark
and R. M. Brown, divisional fire inspectors.

E. H. Finlayson, inspector of fire ranging, Winnipeg, Man,,
appointed fire inspector; to handle inspection work in the forested
portions of Manitoba and Saskatchewan, and in Alberta outside
Dominion forest reserves and parks. This includes portions of the
Canadian Pacific, Canadian Northern and Grand Trunk Pacific rail-
ways. Mr. Finlayson was assisted by 'I'' McNaughton, divisional fire
inspector,

R. C. Miller, assistant gold commissioner, Whitehorse, Y. T., was
appointed district fire inspector. Through co-operative arrangement,
Mr. Miller covered the White Pass and Yukon lines in Yukon and
British Columbia as well as the Klondike Mines railway, in Yukon.

. The inspection work handled by the Dominion Parks
Dominion 2 . o
Parks Branch  Dranch, Department of the Interior, embraces lines

within Dominion parks in Alberta and the railway
belt of British Columbia.

P. C. B. Hervey, chief superintendent Dominion parks, Edmonton,
Alberta, appointed fire inspector for Dominion parks

E. N. Russell, superintendent of Yoho and Glacier parks, Field,
B.C., appointed divisional fire inspector for Yoho and Glacier parks.

S. J. Clarke, superintendent, Rocky Mountains park, Banff, Alberta,
appointed fire inspector for Rocky Mountains park; H. E. Sibbald,
assistant fire inspector,

N. C. Sparks, superintendent, Jasper Park, Jasper, Alberta,
appointed fire inspector for Jasper park.

Railways covered by the above organization are those portions of
the Canadian Pacific, Canadian Northern, and Grand Trunk Pacific,
which are included within the various park boundaries,

Fire-guard Inspection, Alberta—Denj. Lawton, chief game and fire
guardian, Department of Agriculture, Edmonton, appointed provincial
fire-guard inspector. Mr. Lawton was assisted by Messrs. Donald
McEachern, James I. Brewster and Chas. H. Pinnell, fire-guard
inspectors.  Railways covered are the Canadian Pacific, Canadian

TR
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Northern and Grand Trunk Pacific, within the prairie sections of
Alberta.

Fire-guard Inspection, Saskatchewan—R. J. McLean, fire commis
sioner, Regina, appointed provincial fire-guard inspector.  Railways
anadian Pacific, Canadian Northern  and Grand

covered are the
Trunk Pacific, within the prairie portions of the province.

Ontario—'The inspection work handled by the Department of Lands
and Forests of the Province of Ontario is as follows:

E. J. Zavitz, provincial forester, Toronto, appointed provineial firc
inspector, to exercise general supervision over the Board's fire inspec
tion work in the province.

Max Rabbitts, district fire inspector: Canadian Pacific railway be
tween Port Arthur and Ingolf, and Grand Trunk Pacific
between Fort William and the Manitoba boundary.

Jas. Windle, district fire inspector: Canadian Pacific railway be
tween Sudbury and Sault Ste. Marie and between Sudbury and Cold
water junction, and the Canadian Northern Ontario railway between

railway

Sudbury and Washago.

R. A. Allen, district fire inspector: Canadian Pacific railway
between Sudbury and Nipigon.

C. Liddon Bliss, district fire inspector : Canadian Pacific railway be
tween Port Arthur and Nipigon, Canadian Northern Ontario railway
between Port Arthur and Nipigon, and the Canadian Northern railway
between Port Arthur and Rainy River and North Lake.

L. P. Didier, district fire inspector: Canadian Pacific railway be
tween Sudbury and Pembroke, and Grand Trunk railway between
North Bay and Atherley junction, and between Depot Harbour an
Pembroke.

Quebec—The inspection work handled by the Forest Protection
Branch, Department of Lands and Forests, of the Province of Quebec
is as follows:

W. C. J. Hall, chief of the Forest Protection Branch, Quebe
appointed provincial fire inspector, to exercise general supervision ove
the Board’s fire inspection work in the province.

N. McCuaig, district fire inspector: Canadian Pacific railway be
tween Ottawa, Maniwaki and Waltham, and between Mattawa and
Kipawa.

Art, Bedard, district fire inspector: Canadian Pacific lines in Que
bec north of the St. Lawrence river, between Quebec and Ottawa, an
branches; Canadian Northern Quebec railway between Quebec an

Grenville, and branches.
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Henry Sorgius,
Shawinigan branches and Canadian Northern Quebee railway from
Shawinigan to Riviére-i-Pierre; Quebec and Lake St. John from

strict fire inspector: Canadian cific, Piles and

Riviére-a-Pierre to Kiskisink, and La Tuque branch.

Nath. Lebel, district fire inspector: Temiscouata railway in Pro
vince of Quebec,

Jos. Legacé, district fire inspector: Atlantic, Quebec and Western

and Quebee Oriental railways Gaspe peninsula,

F. Roche, district fire inspector: Canadian Pacific lines in
the province south of the St. Lawrence river; Grand Trunk, Boston
and Maine, Central Vermont, and M

Is
tory as Mr. Roche given above, with the following additional lines
St. Lawrence and Adirondack; Quebec, Montreal and Southern,
Napierville Junction, and Rutland and Noyan

W. A. Bignell, district fire inspector: Canadian Pacific railway
between Quebec and Ottawa, including branches north of the St. Law-
rence and Ottawa rivers; Canadian Northern Quebec railway, includ
ing branches north of the St. Lawrence river.

e Central railways.

aie Dubue, district fire inspector. Mr., Dubuc covers same terri-

Arthur H. Graham, district fire inspector : Canadian Pacific railway
between Montreal and Ottawa (north shore), including branches, and
the Canadian Northern Qucbec railway, between Montreal and Ottawa,
including branches.

New Brunswick—The inspection work handled by the Crown
Lands Department of the Province of New Brunswick is as follows*

A. E. O'Leary, chief fire and game gnardian, Richibucto, appointed
provincial fire inspector. The territory covered includes the Canadian
Pacific, St. Martins, Elgin and Havelock, New Brunswick Coal and
Railway, Salisbury and Albert, and Temisconata railways.

John McGibbon, assistant provincial fire inspector.  Mr. McGib-
bon assisted Mr. O'Leary in handling the fire inspection work on the
above named lines,

Nova Scotia—Co-operation for the handling of inspection work in
Nova Scotia was promised by the Provincial Government, but the
putting of the plan into effect has been delayed, pending the appoint-
ment of a provincial Forester, for which appointment provision has
been made by Act of the Provincial Parliament,

Railway 'l'l{‘--lul;nll .'ulnpml. in 1912 has hct.-n continued, of re-
Fire Patrols quiring the establishment and maintenance of special

fire patrols in forest sections where the fire hazard is
considered high. The special patrols consisted, for the most part, of
men with railway velocipedes, although, in some cases where the traffic
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was not too heavy to prevent, the patrols consisted of men with power
speeders. In the case of grades too heavy for the use of velocipedes
or power speeders, foot patrols were prescribed.

In sections where the fire danger was considered medium, special
patrols were required by members of the section crews, as a part of
their regular work., The matter of reporting and extinguishing fire
on lines or portions of lines where the fire hazard is considered light,
was satisfactorily taken care of by the issuance of instructions by the
railway companies, to their regular employees, under Regulation 14
of General Order No. 107. Such instructions were issued by nearly
all the railway lines subject to the Board's jurisdiction.

In every case the question of the patrols to be required was fully
taken up in advance with representatives of the railways concerned,
so that, as a rule, the patrol letters as issued represent substantial
agreement between the railways, the Board and the Dominion or Pro-
vincial fire-pretective organization having primary responsibility for
the protection from fire of the lands adjacent to the railway rights-of-
way. In this way, the element of arbitrariness in the handling of the
work has been practically removed. The consistent following out of
this policy has, in view of the admirable spirit of co-operation exhibited
by most of the railway officials concerned, resulted in the almost com-
plete elimination of friction in the administration of this feature of the
Board’s requirements.

Although minor modifications were made in both 1913 and 1914,
the requirements as to lines in the four western provinces were, as a
rule, closely similar to those prescribed in 1912. The organization
of this work did not extend to the east in that year.

Letters prescribing patrols or other special measures to be taken
in connection with railway fire protection were issued to the following
railway companies in both 1913 and 1914: Canadian Pacific western
lines, Canadian Pacific eastern lines, Canadian Northern, Canadian
Northern Ontario, Canadian Northern Quebec, Grand Trunk Pacific,
Grand Trunk, Great Northern, Victoria and Sidney, Esquimalt and
Nanaimo, Kettle Valley, Edmonton, Dunvegan and British Columbia,
and Temiscouata. As to other lines, the issuance of special instructions
to regular employees, under Regulation 14 of General Order No. 107,
was considered sufficient. The Quebec and Lake St. John railway came
under the Board’s jurisdiction in July, 1914, by virtue of the Canadian
Northern Railway Guarantee Act. During the balance of the fire
season of that year, the patrol requirements previously prescribed
by the Quebec Public Utilities Commission were continued, under the
anthority of the Board.
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From the beginning, the policy has been consistently followed of
relieving the railway companies from the necessity of maintaining spe-
cial patrols, so far as weather conditions rendered such action practi-
cable. The extent to which this policy could be carried out naturally
depended also, to some degree, upon the extent to which the railway
companies had specially organized their fire protection work, so as
to ensure the prompt resumption of patrols when the weather became
dry. The handling of this patrol work constitutes an important feature
of the activities of the local officers of the Board. As a rule, these
officers maintained a close degree of co-operation with the local railway
officials, thus securing a maximum of efficiency in fire protection at
a minimum of cost to the companies,

In order to show fully the degree of railway fire protection secured
under the patrol requirements of the Doard, the letter covering Cana-
dian Northern lines in 1914 is quoted at length, with a summary of
the measures required on other lines. The formal letter in each case
contained substantially the same general provisions as those included
in the Canadian Northern letter. The 1913 requirements are not
quoted, since they differ only in minor details from the patrols pre-

scribed in 1914,

CANADIAN NORTHERN RAILWAY PATROLS

March 14, 1914
The Canadian Northern Railway,
Mr. M. H. MacLeod, General Manager,
Winnipeg, Manitoba.
Dear Sir:—

You are hereby notified that, in accordance with the provisions
of General Order No 107 of the Board of Railway Commissioners,
you are required to establish upon such portions of the Canadian
Northern railway and of the lines under its control as are hereinafter
described, a force of fire rangers fit and sufficient for efficient patrol
and fire-fighting duty during the period from April lIst, 1914, to
November 1st, 1914, except in so far as you may be relieved in writ-
ing from such patrol by the Chief Fire Inspector or other authorized
officer of the Board.

The details of the patrols required are as follows, it being under-
stoo! that unless otherwise specified, the patrol shall be continuous
between the hours of seven in the morning and six in the evening of
each day, including Sundays, with a minimum patrol of one round trip
per day.

CeNTRAL Division

Port Arthur, Atikokan, and North Lake Subdivisions—DBetween
Port Arthur and Rainy River, Ont., 285.8 miles, and between Twin
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City junction and North Lake, 56.4 miles, patrol shall be by the section
men, track walkers, and watchmen; minimum of one round trip per
day.

Rainy River Subdivision——Between International boundary and
South junction, Man., 18.6 miles, one man with velocipede; this man
shall also provide a patrol of two round trips per day over the gravel
pit spur, approximately 1.5 miles in length

Between South junction and Carrick, 19.7 miles, one man with
velocipede ; special attention shall be paid the grades near Badger.

Between Carrick and Marchand, 22.6 miles, one man with veloci
pede.

Ridgeville Subdivision—Between Sundown and South junction,
24.7 miles, one man with velocipede.

Oak Point Subdivision—DBetween St. James and Gypsumville, 156.7
miles, the patrol and fire-fighting work shall be a part of the regular
duties of the section men, track walkers and watchmen.

WESTERN DivisioN

can River Subdivision—DBetwee
miles, three men with velociped
e River, 18.9 milc
18.1 miles; between Cowan and Minitonas, 20.5 miles

elbert and Minitonas, 57.5
ted as follows Betwec
en Pine River and Cowan

Er: ! Subdivision—RBetween Bowsman and Hudson Bay jun
tion, Sask., 91.6 miles, four men with velocipedes; with approximatel

eages.

equal m
Prince Albert Subdivision—Detween Hudson Bay junction an
265 (between Oscoode and Tisdale), 65.3 miles, three me

mile
with

ocipedes, with .ql;ur-y\ixn:llrh equal mileages.

Hudson Bay Subdivision—Between Hudson Bay and The Pas
miles, four men with velocipedes, with approximately equal n
At the option of the Company, there may be substituted for the abov
one between Hi Bav junction and
tween Cantyre and » Pas, 4.5 miles

two men with power speed
Cantyre, 43 miles, and on

Duck Lake Subdivision—DBetween Macdowall and the water tanl
at mileage 217, 11.6 miles, within The Pines forest reserve, one mar
with velocipede ; minimum patrol of two round trips per day,

Shellbrook and Crooked Lake Subdivisions—Between Prince Al
bert and Dig River, four men with velocipedes, to be distributed as
follows: Detween Prince Albert and Holbein, 20.4 miles; betwes
Holbein and McOwan, 22.7 miles; between McOwan and Eldred, 22.3
miles: between Eldred and Big River, 19.6 miles. Special attention
is required with regard to logging engines.

Athabaska Subdivision—DBetween Edmonton and Athabaska Land-
inz. Alta., approximately 95 miles, patrol shall be maintained by th

section men, track walkers and watchmen.
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Lings UNpER CONSTRUCTION

Detween St. Albert and the Pembina river, the patrol and fire-
fighting work shall be a part of the regular duties of the section men,
track walkers and watchmen,

Detween Pembina river and McLeod river, approximately 64
miles, three men with velocipedes, with approximately equal mileages.

Jetween McLeod river and the Jasper Park boundary, at con-
struction mileage 190 (this point is coincident with the G. T. P. station
at Dyke), approximately 61 miles, three men with velocipedes, with
approximately equal mileages,

Between the Jasper Park boundary at construction mileage 190, and
Moose creek, at construction mileage 204.6, 14.6 miles, one man
with \'L‘](_u:ipt'(lc.

Between Moose creek and Jasper, approximately 30 miles, one
man with power speeder, or two men with velocipedes, with approxi-
mately equal mileages.

Between Jasper and Yellowhead, 17 miles, one man with velocipede.

INSPECTION

For the efficient inspection of and general supervision over the
work of the Company under General Order No. 107, with special
reference to the patrols above specified, the following field officers
have been appointed by the Board, with jurisdiction as indicated.

% ]. Zavitz, Provincial Fire Inspector, address, Lands Depart-
l'oronto, Ontario: Central Division lines in Ontario.

". Barnard Hervey, Fire Inspector for Dominion Parks, address,
Parks Branch, Edmonton, Alta.: Lines within Jasper Park, which
nds from a point approximately three miles west of Prairie Creek
ssing to Yellowhead.

F. H. Finlayson, Fire Inspector, address, Forestry Branch, Customs
Building, Winnipeg, Man.: All lines in Manitoba and Saskatchewan,
and all in Alberta, with the exception of lines within Jasper Park,
ihove indicated as being under the jurisdiction of P. C. Barnard
Herv Mr. Finlayson will be assisted by Thomas McNaughton,
Divisional Fire Inspector.

\ number of other officials of the Dominion and Provincial Gov-
crnments have been appointed officers of the Board and will assist
the ahove-named superior field officers in carrying on this work. The

iperior field officer in each case will notify the superintendent of
vour company of the name, title and jurisdiction of the subordinate
field ofi.cer or officers responsible for the inspection of fire work in
his district,

extc

GENERAL PROVISIONS

So far as practicable, the work of patrol has been combined with
the other regnlar duties of vour employees, but, where this action has
not heen specifically indicated, the patrol force is to be a specially organ-
ized and specially supervised body of men, who shall perform, to the
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exclusion of other duties, the patrol and other fire-protective work
indicated in the regulations of the Board and specified herein,

In every case where special or section patrols are required special
instructions must be issued and special supervision must be provided
by the company.

As a matter of record, velocipede and power speeder patrolmen
passing telegraph stations shail be reported the same as passing trains,
and such records shall be freely open to the inspection of any author-
ized officer of the Board. \Where there are no regular registering
points for trains, registering points shall be established and each patrol-
man shall be required to register in a small book placed at some con-
venient point at or near each end of his beat.

Each foot patrolman shall be equipped with one shovel and onc
canvas bucket. Each velocipede patrolman shall be equipped with twe
shovels, two canvas buckets and one axe. In addition to the above
and to the regular section equipment, there shall be stored at the tool
house for each section in each patrol district the following emergency
fire-fighting equipment: one axe, three mattocks, and four buckets o
not less than twelve quarts capacity each. Equipment for the trans
portation of patrolmen shall also be furnished by the company a
mdicated.

The object sought to be obtained by the regulations of the Board
and by the instructions issued under them, is the prevention of railwa
fires. It is desired to avoid, so far as possible, the imposition o
unnecessary expense upon railway companies, and it is fully realize
that the danger of fire will necessarily vary between wide limits durin
the long season prescribed by the regulations. There is no doubt th
a very efficient system of fire patrol can be established at a minimun
of mse if proper provision is made for increasing or decreasin
the force as conditions may require or permit. To this end, an aver
age patrol force has been prescribed, with which to begin work, an
the various fire inspectors appointed by the Board have authority t
waive the requirements wholly or in part, from time to time, as ma
be practicable, it being understood that the company will immediatel
restore such patrol upon request of the Board's representative.

In order to make the system properly effective, it is essential &
that your general mp(rmhmlcnh be authorized and directed to x I
nish additional men for patrol work from time to time, as requested
by the superior field officer of the Board having jurisdiction.

Tt is essential also that the necessity be impressed upon yaur
employees of complying in the utmost good faith with the provisions
of Rognlation 13 of General Order 107. In particular, sectionmen
should be instructed that they must give the same attention to fire
that they do to the safety of the track. On this basis, it is helieved that
further damage hy railway fires can be very greatly reduced in t!
future, at a minimum of cost to the company.

Yours very truly
CLYDE LEAVITT
Chief Fire Inspector, B.R.C
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CANADIAN PACIFIC RAILWAY (WESTERN LINES)
Maxnitrosa Division

On the Fort William, Ignace and Kenora subdivisions, between
Fort William and Whitemouth, 3¢ miles ; on the Arborg subdivision,
between Teulon and Arborg, 36.7 miles; and on the Lac du Bonnet

subdivision, between Molson and Lac du Bonnet, 21.5 miles, patrol
by sectionmen; minimum of one round trip per day, including Sun-
days. On the Lac du Bonnet subdivision, particular care shall be
excercised after the passing of each train in the day time. On portions
of the above lines where no trains are operated on Sundays, special
Sunday patrol will not be required

ALRERTA DivisioN

Laggan Subdizision—Seven men with velocipedes, to be distributed
as follows: Detween Bow River bridge at mileage 53.2 and Canmore,

14.1 miles; between Canmore and [

ankhead, 12.2 miles; between
89 and Cas

9.7 miles; between Castle and mileage 108, 9.8 miles ; between mileage

Bankhead and mileage 89, 9.7 miles; between mile:

108 and Laggan, 8.6 miles; between Laggan and Stephen, 5.9 miles.

Minimum patrol, so far as possible, of two round trips per day, onc
in the forenoon and one in the afternoon. Between Stephen and Field,

14 miles, one man, to work on foot or ride on pushers, as

most practicable; this patrol to be supplemented by tunnel w

and section crews

Crowsnest Subdivision—DBetween Burmis and Hillerest, 3.4 miles,
one foot patrolman, who may also be watchman or track walker. B
tween Frank and Sentinel, 9.4 miles, one man with velocipede
Between Sentinel and Crowsnest, 5.3 miles, one foot patrolman, wh

may also be track walker.

Cranbrook Subdivision—Detween Crowsnest and Loop

at

o

mileage 1, 5.1 miles, one foot patrolman. Between mileage 5.1
and Cranbrook, 93.9 miles, six men with velocipedes, distributed as
follows: Between Loop tunnel at mileage 5.1 and \Wardrop, 15.4
miles; between Wardrop and Fernie, 15.4 miles; between Fernie and
Courier, 12,5 miles ; between Courier and Jaffray, 18.5 miles: between
Jaffray and Tokay, 13.7 miles; between Tokay and Cranbrook, 184
miles.

Sirdar Subdivision—Between Cranbrook and Kootenay Landing,
83 miles, 5 men with velocipedes, as follows: Between Cranbrook
and Moyie, 19.8 miles; between Moyie and Yahk, 20.9 miles; be-
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tween Yahk and Kitchener, 14.7 miles ; between Kitchener and Creston,
12.1 miles ; between Creston and Kootenay Landing, 15.5 miles.

Kimberley Subdivision—Between Cranbrook and Marysville, Kim-
berley and the end of the track, 21.2 miles, one man with velocipede,
one round trip per day, An additional foot patrol shall be maintained
between mileage 10 and 15, should such action become necessary in the
judgment of the divisional fire inspector at Cranbrook.

IWaldo Subdivision—DBetween Caithness and the end of the track
south of Waldo, approximately 10.7 miles, one man with velocipede,
who shall also patrol the spur from branch line to Bain lake, a dis-
tance of approximately 2.5 miles; to patrol thirty minutes after each
train,

Fort Steele Subdivision—Between Colvalli and Fort Steele, 23 miles,
one man with velocipede, to patrol continuously. As new line is put
under operation, an equivalent patrol shall be established and main-
tained, as directed by the divisional fire inspector at Cranbrook.

Kingsgate Subdivision—Between Yahk and Kingsgate, 10.5 miles
one man with velocipede.

Brrrisa Corumsia Division
District No. 1

On the Mountain subdivision (between Field and Revelstoke
130.3 miles), the Shuswap subdivision (between Revelstoke and Kam
loops, 129.1 miles), the Okanagan subdivision (between Sicamous and
Okanagan Landing, 50.8 miles), and on the Arrow Lake subdivision
(between Revelstoke and Arrowhead, 27.4 miles), patrol by section
men, track walkers, and watchmen, with a minimum patrol of one
round trip per day, including Sundays. No special patrol is required!
between Chase and Kamloops on the Shuswap subdivision, and between
Mara and Okanagan Landing on the Okanagan subdivision. The
above is based on the assumption that oil will be used exclusively as
locomotive fuel during the fire season, and that the right-of-way will
be maintained in a condition free from inflammable material, as
required by Section 297 of the Railway Act. Should either of these
conditions not be fulfilled to the satisfaction of the fire inspector o
the railway belt, or should additional fire hazards be found to exist o
account of conditions resulting from tunnel construction or doubl
tracking or main line diversions not adequately protected against fire by

the above measures, such additional measures shall be taken by the

company as shall be prescribed by the fire inspector for the railwas
helt. These additional measures may include any of the special mea
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ston, ures relating to the above portion of the line enumerated in patrol
letter to the company dated June 15, 1912. In particular, a special
{im- patrol shall be provided by the company, following thirty minutes
rede, after any coal-burning locomotive passing over any portion of District
ined No. 1 in the daytime.
| the District No. 2
Thompson Subdivision—Between Drynoch and North Bend, 42.3
rack miles, patrol by sectionmen, track walkers and watchmen; minimum
’Z‘?‘" of two round trips per day, including Sundays.
is-

Nicola Subdivision—Between the water tank at mileage 15 and

each Nicola, 32 miles, patrol by sectionmen, track-walkers and watchmen;
) minimum of two round trips per day, including Sundays.
niles, Cascade Subdivision—Between North Bend and Waleach, 53.4
b miles, four men with velocipedes, distributed as follows: Between
1in- North Bend and mileage 14, 14 miles; between mileage 14 and Yale, {
13.1 miles; between Yale and Hope, 13 miles; between Hope and |
iles \Waleach, 13.3 miles,
\Whenever oil shall be used exclusively as locomotive fucl on any
portion of the above lines, and satisfactory compliance with Section
207 of the Railway Act shall have been secured, relief will be granted
in whole or in part from the above special requirements, upon appli-
cation to the fire inspector for the railway belt.
toke |
{am District No. 3 !
and
isior Procter Subdivision—DBetween Nelson and Procter, 204 miles,
tion- patrol by sectionmen, track-walkers and watchmen; minimum of one
one wnd trip per day. An additional patrol shall be made, following
hired thirty minutes after each train running from Nelson to Procter in the
veen day time.
The Lardo Subdivision—Between Lardo and Gerrard, 33.2 miles, one
ly as man with velocipede, to patrol thirty minutes after each train.
“will Two patrolmen with velocipedes shall be substituted for the above
, as should such action at any time become necessary, in the judgment of
hese the divisional fire inspector at Nelson,
+ for : Boundary Subdivision—DBetween Nelson and Castlegar, 25.7 miles,
it of - patrol by sectionmen, track-walkers and watchmen; minimum of one
bl y round trip per day. Between Castlegar and Shields, 13.3 miles, one
‘e by © man with velocipede. Between Shields and mileage 41.8, 2.8 miles,
' the ~one foot patrolman, who may also be bridge watchman. Between
lway - mileage 41.8 and mileage 50, 8.2 miles, one foot patrolman. Between

1ea mileage 50 and mileage 55, 5 miles, one man with velocipede, who may i
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also be bridge watchman. Detween mileage 55 and Paulson, 7.4 miles,
one foot patrolman, DBetween Paulson and Coryell, 4 miles, one man
with velocipede, who may also be bridge watchman. Between Coryell
and mileage 74, 7.6 miles, one foot patrolman. Between mileage 74
and Cascade, 7.9 miles, one foot patrolman. Between Cascade and
mileage 92.3, 10.4 miles, one man with velocipede. Between mileage
92.3 and Grand Forks, 2.5 miles, one foot patrolman, who may also be
bridge watchman. Between Grand Forks and Fisherman, 5.6 miles, onc
man with velocipede, who may also be bridge watchman. DBetween
Fisherman and Eholt, 8.4 miles, one foot patrolman. Between Eholt
and Greenwood, 8.5 miles, one man with velocipede. Between Green-
wood and Midway, 9.3 miles, one man with velocipede. Between
Greenwood and Mother Lode Mine, 6.3 miles, one foot patrolman, who
may also be bridge watchman. DBetween East Granby and Granby
Smelter, 2.2 miles, one foot patrolman, who may also be bridge watch
man.

Slocan Subdivision—DBetween South Slocan and Perry, 23.4 miles,
one man with velocipede to patrol thirty minutes after each train
Jetween Perry and Slocan City, 7.9 miles, patrol by sectionmen and
other regular employees, with a minimum of one round trip per day
to follow as closely as possible thirty minutes after each train passing
over the line in the day time.

Phoenix Subdivision—Between Eholt and Athelston, 5.5 miles, and
between Coltern and B.C. Mines, 2.4 miles, total 8 miles, one foot
patrolman. Detween Reffek and Athelston, 3.1 miles, and between
Athelston and Phoenix, 4.2 miles, total 7.3 miles, one foot patrolman

Rossland Subdivision—DBetween Castlegar junction and Smelter
junction, 187 miles, one man with velocipede. DBetween Smelter
junction and Rossland, 10.6 miles, one foot patrolman. An additional
foot patrolman shall be assigned should such action become necessary
at any time in the judgment of the divisional fire inspector at Nelson

Nakusp Subdivision—Between Nakusp and Sandon, 40.7 miles,
three men with velocipedes to patrol thirty minutes after each train,
as follows: Between Nakusp and Summit Lake, 12.7 miles; between
Summit Lake and Rosebery, 15.7 miles ; between Rosebery and Sandon
12.3 miles.

Kaslo Subdivision—DBetween Three Forks and Kaslo, approximatel
25 miles, one man with power speeder.

i1
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LiNgs Unper CONSTRUCTION
Kootenay Central

Between Golden and mileage 9 south, 9 miles, one man with veloci-
pede, to patrol thirty minutes after each train running over the
line in the day time.

Between Fort Steele and the southern boundary of the railway belt,
one patrolman on foot or horseback for each ten miles of the line
under construction; provided, however, that if a co-operative agree-
ment shall be entered into between the company and the Lands Depart-
ment of the province of British Columbia, whereby the patrol along
this portion of the line is to be handled by said Department of Lands,
such arrangement shall be considered a satisfactory substitute for the
special patrols above enumerated,

Under the preceding requirement, an arrangement was entered into
between the railway company and the provincial Department of Lands,
by which the following system of patrols was maintained along the
line under construction between Fort Steele and Spillimacheen, 104
miles: Between Fort Steele and Skookumchuck, 24 miles, one patrol-
man with hand speeder; between Skookumchuck and Canal Flats, 23
miles, one mounted patrolman ; between Canal Flats and Goldie Creek,
25 miles, one mounted patrolman; between Goldie Creek and Edge-
water, 18 miles, one mounted patrolman; between Edgewater and
Spillamacheen, 20 miles, one patrolman on hand speeder. As soon as
track laying was completed, the mounted patrols were replaced by
speeder patrolman with approximately same mileage to patrol.

As a result of conferences between representatives of the railway
company and the fire inspection staff of the Board in the field, power
speeder patrols were substituted early in the season for nearly all of
the velocipede patrols prescribed in the above letter for the Laggan,
Cranbrook and Sirdar subdivisions of the Alberta division, and the
Procter, Lardo, Slocan, Boundary, Phoenix, Rossland, Nakusp,
Sandon and Kaslo subdivisions of the British Columbia division.

GRAND TRUNK PACIFIC RAILWAY

Lake Superior Division

Between Dona, Ont., anl the Ontario-Manitoba boundary, 331.2
miles, special patrol by the section force and other regular employees,
with a minimum of one round trip per day. The work of these men
shall be supervised by a competent - man, with power speeder, who
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shall devote his whole time to the supervision and inspection of the
patrol and other fire protective work of the section crews. Detween
the Ontario-Manitoba boundary and Elma, Man., 35 miles, one man
with power speeder,

MouNnTAIN DivisioNn

Between Edmonton and Entwistle, Alberta, 60.1 miles, section
patrol. Detween Entwistle and Peers, 43.6 miles, one man with power
s]lk\'ll‘l'.

On the Alberta Coal Branch, three men with power speeders as fol-
lows: Between Bickerdike and Coalspur, 37 miles; between Coalspur
and Lovett, 19.5 miles; and between Coalspur and Mountain Park
approximately 30 miles.

Between Peers and Galloway, 39.7 miles, one man with power
speeder ; between Galloway and Dyke, 40.8 miles, one man with power
speeder ; between Dyke and Pocahontas, 18 miles, one man with veloci
pede; between Pocahontas and Jasper, 26 miles, one man with power
speeder; between Jasper and Yellowhead, 17 miles, one man with
velocipede,

Between Yellowhead and Shelley, B.C., 225.3 miles, five men with
power speeders, as follows: Between Yellowhead and Albreda, 44.8
miles; between Albreda and McBride, 45.4 miles; between McBride
and Kidd, 50.8 miles; between Kidd and Dewey, 40.4 miles; between
Dewey and Shelley, 43.9 miles. Between Shelley and the end of steel
as it is laid in a westerly direction, an equivalent patrol shall be mai:
tained, as directed by the divisional fire inspector having jurisdiction
Between the end of steel which is being laid westerly from Prince
George, and the end of steel which is being laid easterly from Words
worth, one foot patrolman shall be assigned for each ten miles of the
line under construction: provided, however, that if a co-operati
agreement shall be entered into between the company and the Lands
Department of the Province of British Columbia, whereby the patrol
along this portion of the line is to be handled by said Department oi
Lands, such arrangement shall be considered a satisfactory substitute
for the special patrols above enumerated.

As track-laying is completed on the two portions of the line between
Shelley and Rose Lake, power speeder patrols shall be established by
the company, on the basis of one man for each 40 to 50 miles of track,
as directed by the divisional fire inspector having jurisdiction,

Between Rose Lake and Amsbury, 215.3 miles, four men with
power speeders, as follows: Between Rose Lake and Knockholt, 55.6
miles ; between Knockholt and Beament, 50.1 miles; between Beament

ang
mil

bet
mil
bet!
wal

foll

twao

mat

neal

by ¢

i
foon
foot

patr
sect
fm
1.5

431

(

man
Coal
men
line,
scril

near




{ the
ween
man

ction
ower

5 fol-
Ispur
Park

ower
ower
eloci
ower
with

with
448
Bride
ween
steel
mait
ction
’rince
‘ords
of the
rati
ands
patrol
mt of
ititute

tween
ed by
track,

with

, 556

ament

il

—

THE RAILWAY FIRE SITUATION 3l

and Cedarvale, 54.2 miles; between Cedarvale and Amsbury, 35.4
miles. Between Amsbury and Prince Rupert, 85 miles, patrol by
sectionmen, track-walkers and watchmen,

GREAT NORTHERN RAILWAY (BRITISH COLUMBIA
Cascabg Division (O, Fuer)

Between Vancouver and the International boundary, 36.2 miles;
between Guichon and the International boundary via Cloverdale, 46.5
miles; between Fraser River junction and Hazelmere, 20.3 miles; and
hetween Kilgard and Abbottsford, 5 miles; patrol by sectionmen, track-
walkers and watchmen. Should coal fuel be used, special patrol to
follow twenty minutes after each train,

Marcus DivisioN

Second District—DBetween Waneta and Troup junction, 54.2 miles,
two men with power speeders,

Third District—DBetween Laurier and Grand Forks, 14.4 miles, one
man with power speeder ; between the International boundary at mile-
age 66 near Midway and the International boundary at mileage 95.3
near Bridesville, 29.3 miles, one man with power speeder supplemented
hy sectionmen if necessary.,

Fifth District—DBetween Rossland and mileage 12.3, 5 miles, one
foot patrolman; between mileage 12.3 and Paterson, 3.9 miles, one
foot patrolman,

Sixth District—DBetween Grand Forks and Phoenix, 23.& miles,
patrol as follows: Between Spencer and mileage 11, 4.4 miles, special
section patrol to follow all trains; between mileage 11 and mileage 15,
4 miles, one foot patrolman; between mileage 15 and mileage 19.5,
1.5 miles, one foot patrolman; between mileage 19.5 and Phoenix,
4.3 miles, one foot patrolman,

Seventh District—Between Chopaka and Coalmont, 69.9 miles, one
man with power speeder. On the line under construction between
Coalmont and Otter Summit, approximately 32 miles, three foot patrol-
men with approximately equal mileages. On the completion of this
line, such power speeder patrols shall be established as shall be pre-
scribed by the district fire inspector.

KaviseeLr, Division

Between Michel and the International boundary at mileage 72.67,
near Gateway, 72.67 miles, three men with power speeders as follows:
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Between Michel and Fernie, 20.9 miles; between Fernie and Mott,
23.77 miles; between Mott and the International boundary near Gate-
way, 26 miles,

exist
locon
a pat
SPOKANE Division tions
This
Cour
S

Between Port Hill and Wynndel, 12.1 miles, special section patrol to
follow twenty minutes after each train.

your

KETTLE VALLEY RAILWAY (BRITISH COLUMBIA) .l I
sha

Between International boundary and Lynch Creek, approximately
24 miles, section patrol; between Midway and Carmi, approximately
46 miles, section patrol; between Carmi and Hydraulic summit,
approximately 30 miles, two foot patrolmen with equal mileage;
between Hydraulic summit and Cafion creek, 11 miles, one foot
patrolman,

As soon as track is ballasted between Carmi and Cafion creek, 41
miles, the patrols specified for this part of the line shall be replaced
by one foot patrolman between Carmi and Arlington lake, approxi-
mately 10 miles, the balance of the section, that is, between Arlington
lake and Cafion creek, approximately 31 miles, to be patrolled by
sectionmen,

Between Caiion creek and Sawmill creek, 11 miles, one foot
patrolman : between Sawmill creek and the long tunnel at mile 104
west of Midway, approximately 15 miles, one foot patrolman, to he
replaced by section patrol when track laid and ballasted to Sawmill
creek. Between the long tunnel at mile 104 west of Midway and
Penticton, approximately 20.5 miles, patrol by sectionmen; between
Penticton and Osprey lake, approximately 39 miles, patrol by sec-
tionmen: between Osprey lake and Christina creek, approximately
20 miles, patrol by two foot patrolmen with equal mileages;
between Merritt and Otter Summit, approximately 30 miles, patrol by
sectionmen.

Power speeder shall follow twenty minutes after all trains over
operated portions. Between Coquihalla summit and Hope, approxi-
mately 35 miles, two mounted patrolmen, patrol to be carried on con-
tinuously between Hope and the summit. Patrols to be divided as
follows: One man between Hope and Boston Bar creek and one man
between Boston Bar creek and Coquihalla summit.
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As oil fuel is used on the locomotives of this line, it is deemed work,
unnecessary to prescribe special patrols. In view, however, of the & right-(
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existence of other sources of railway fire danger than sparks from the
locomotive stacks, it is considered necessary to require that you provide
a patrol of not less than one round trip per day over the various por-
tions of your line, through the sectionmen or other regular employees.
This requirement shall include the line between McBride junction and
Courtenay, 45 miles, as soon as this line shall be placed under operation.

Should any coal burning engine be operated over any portion of
your line, a special patrol following thirty minutes after such engine
shall be provided.

VICTORIA AND SIDNEY RAILWAY (VANCOUVER ISLAND, B.C.)

The requirement with regard to the establishment of a specially
organized force of employees, who shall devote all, or a considerable
portion of their time to fire protection work, is waived, on the basis of
the performance by the company of the following requirements:

Between Victoria and Royal Oak, 5.5 miles, no special patrol will
be necessary.

lletween Royal Oak and Sidney, 12.7 miles, two patrols each day
by sectionmen or other employees to be designated by company.

Locomotives to be equipped with 150 feet of one-inch hose, with
facilities for attaching to injector feed pipe.

Engineers to watch out for fires along track, train crews to extin-
guish fire discovered if possible; if not possible for train crew to
extinguish, to stop and notify nearest section foreman, who shall
immediately proceed to fire.

The company shall make arrangements with the city water station
at Elk Lake, and with persons having telephone service at Keating,
Saanichton, at Basin Bay Drick Co., and with James A. Johns, and
vith a resident in the vicinity of Elk Lake, under which arrangement
the section foreman or the Victoria office of the company will be notified
immediately of any fire discovered burning along the right-of-way.

EDMONTON, DUNVEGAN AND BRITISH COLUMBIA RAILWAY
(ALBERTA)

letween Edmonton and mileage 65, 65 miles, patrol by sectionmen.
Between mileage 65 and Athabaska Crossing, 65 miles, three men with
velocipedes with approximately equal mileage.

\s the steel is laid westward from Athabaska Crossing, an
equivalent velocipede patrol shall be established and maintained by
the company.

letween the end of steel and the western limit of construction
work, one special patrolman shall be assigned for each 15 miles of the

right-of-way through forest country upon-which construction work is
3—c.c
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being carried on. These patrolmen shall so far as possible be mounte
but where this action is not practicable a foot patrol shall be maintaine:

CANADIAN PACIFIC RAILWAY (EASTERN LINES)
ATLANTIC DIvisioN

Bay Shore Subdivision—Between St. John and St. Stephen, 83.7
miles, special patrol by sectionmen, or by special patrolmen at optior
of company.

Fredericton  Subdivision—Detween  Fredericton  Junction
Fredericton, 22.15 miles, one man with velocipede.

St. Andrews Subdivision—DBetween Watt junction and Chamcoo
23.11 miles, patrol by sectionmen,

St. Stephen Subdivision—Between McAdam junction and >
Stephen, 33.91 miles, one man with power speeder.

Woodstock Subdivision—Detween McAdam junction and Cante
bury, 22.47 miles, one man with power speeder.

Tobique Subdi
27.49 miles, one man with velocipede,

sion—DBetween Perth Junction and Plaster R

Gibson Subdivision—Between Newburg and Millville, 20.63 milc
and between Millville and Keswick, 26.59 miles, one man with po
speeder

LiNes 1N Quengc

Mooschead Subdivision—Between Boundary and Megantic, 1¢

miles, one man with velocipede.

EASTERN DivisioN

Megantic Subdivision—DBetween Megantic and Scotstown, 2500
miles, one maa with velocipede.

Laurentian Subdivision—Between Nomining and Mont Laut
3447 miles, two men with velocipedes with approximately ¢q
mileages.

IWaltham Subdivision—DBetween Davidson and Fort Coulonge, 1.4
miles, patrol by sectionmen.

ision—DBetween Mattawa and Timiskaming

Timiskaming Subdiz
37.5 miles, two men with velocipedes.
Kipawa Subdivicion—Between Timiskaming and Kipawa, 105

miles, one patrolman.
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GRAND TRUNK RAILWAY

Province of Quebec—Between Lyster and Methot Mills, 17.84
miles, one man with velocipede; between \Walker's Cutting and St.
Gregoire, 26.75 miles, patrol by track-walkers and other employees of
the company.

Province of Ontario—Between Pembroke and Depot Harbour,
199.79 miles, and between Washago and North Bay, 128.7 miles, patrol
by sectionmen.

CANADIAN NORTHERN ONTARIO RAILWAY

Between Sudbury and Severn River, 153.6 miles, and between Sud-
bury and Ruel, 70.9 miles, patrol by sectionmen.

CANADIAN NORTHERN QUEBEC RAILWAY

Between Arundel and St. Sauveur, 20 miles, two men with power
speeder, to make two round trips per day, once in the forenoon and
once in the afternoon. This patrol to be made only on week days
unless trains shall be run over the line in the day time on Sundays,
in which event the company shall provide a special patrol following
cach train,

Between Riviére-a-Pierre and Hervey junction, 21 miles, two men
with velocipedes, to make a minimum patrol of two round trips per
day, including Sundays, once in the forenoon and once in the afternoon

TEMISCOUATA RAILWAY
Between Whitworth and Ste. Rose, Que., 44.2 miles, special section
patrol following all trains, with minimum patrol of two round trips
per day.
On the balance of the line in Quebec and New Brunswick, the
issuance of special instructions to employees will be considered
satisfactory,

VErocipepe vs. Power SreepeEr PATROLS

There has been considerable discussion as to whether, everything
considered, the best results are secured by equipping special patrol-
men with track velocipedes or with power speeders. In the first
case, using a velocipede, the patrolman must furnish his own
motive power, by pumping the machine, and can, on an aver-
age, cover a beat of about twenty miles of track, making one
round trip per day, or about ten miles if two round trips are
required. In the second case, using a power speeder, the motive
power is a gasolene engine, and the patrolman can, on an average,
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cover at least twice as much mileage as a velocipede patrolman. This
would be about forty miles of track, where one round trip per day is
to be made, or twenty miles, where two round trips are required.
Patrol by men with velocipedes is preferred by the Canadian
Northern railway, on the basis of hoth efficiency and economy. It is
argued that velocipede patrols are much more reliable, since the
machines do not get out of order, as is frequently the case with power
speeders. At the relatively low rate of wages paid patrolmen, it is
often very difficult to secure men with sufficient mechanical ability to
keep power speeders in running order, and the interruption of a patrol
at a critical time in the dry season may result in a fire doing more dam-
age than the total cost of all patrols for many years. It is argued,
further, that without a gasolene engine on which to spend his time in
making adjustments and repairs, the velocipede patrolman can put in
about half of his time during the fire season in clearing up bad places
along the right-of-way, thus reducing the actual cost of fire patrol to
a lower figure than is practicable in the case of the power speeder
patrolman. The fire inspector for the Canadian Northern railway
maintains that, when the above points are fully considered, and the

first cost and annual depreciation of velocipedes and power speeders
compared, the velocipede patrol is cheaper in the long run, where the
grades are not too heavy to make such action impracticable,

On the other hand, there has been a strong tendency toward the
use of power speeders on the Great Northern, Canadian Pacific and
Grand Trunk Pacific railways, and their use has in general been
approved by the British Columbia Forest Branch, notwithstanding some
individual instances of failure due to the engine getting out of order,

The following extracts from a report by W. C. Gladwin, Assistant
Provincial Fire Inspector for British Columbia, are of interest in this

connection @

The most essential points in favour of power speeder patrol are
these: First, a patrolman on a power speeder can keep within fifteen
to twenty minutes of the train he is following, whether the grades are
heavy or easy. He can carry tools to extinguish a fire that would equip
four men and can carry a chemical fire extinguisher on his machine.

Second, if he discovers a fire that is too large for him to extin-
gnish he can get quickly to where he can get help, and can carry two
or three men besides himself back to the fire. This done quickly means
everything in fire-fighting,

Third, he can cover and patrol more efficiently a district two or
three times larger than a hand speeder patrolman car, and not be nearly
so fatigued.

The following extracts from other reports by Mr. Gladwin
throw additional light upon both advantages and disadvantages of
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power speeder patrols, as carried out during 1914 in southern Dritish
Columbia:

Great Northern 1'ower speeder patrolmen not capable, and unable to
Railway keep speeder in repair. Example :—August 1, speeder

broke down. Patrolman stayed at Elko all day, the
worst day for fires in four years, The northbound passenger started
six fires between Daynes and Elko. They had to be looked after by
Forest Branch officials. The next day the town of Elko was threatened,
costing the Forest Branch several hundred dollars to control it.

In the early period of the dry season, a power speeder patrol can
properly look after twenty-five to forty miles of track. As the danger
mcreases, extra special foot patrolmen or hand speeder patrolmen
should be placed in the most dangerous sections, supplemented again,
as the hazard increases, by patrolmen sent out from section crews to
inspect the most dangerous spots in their sections where a fire would
probably start. Some days, when fires seem to start by the least little
cause, a foot patrolman to every mile would pay in the long run,

When their speeders broke down and it was neglected to send a
man out from the section crews, any fires that were started by sparks
from locomotives did damage and generally cost a considerable sum
to put out. Incident:—May 22, a fire was started on the right-of-way
between Salmo and Ymir by passing freight train. The power speeder
was broken and patrolman did not follow this train. The section fore-
man neglected to send out foot patrol from his crew to follow this
freight. The patrolman following the passenger train some hours after
discovered the fire and the result was that two section gangs and two
Forest Branch officials worked ten hours to extinguish it.

Arrangements were also made that, in case the patrolman on
power speeder did not appear within his time, the patrol was taken up
by a man from the section crew who would follow the train. This
was effective.

Another system they tried out proved effective. The patrolman
on power speeder in a dangerous country for fires would, as he came
to a section crew, take one of them with him, and if a fire was dis-
covered he would put the sectionman off to put it out. If no fires were
discovered, he would carry this man to the section boundary and drop
him off, and he would walk back to his crew, and so on with each
section crew, making practically a double check. T'his system they
intend to adopt next season.

From Chopaka to Princeton, the power speeder patrol did not
prove effective owing to the machine breaking down frequently.
\Whether this was the fault of not having a practical man in charge or
not, is not known. Fires were started by locomotives and were not
properly attended to by the employees of the company, causing consid-
erable damage to standing timber. The engines were properly equipped
\\"ilh fire protective appliances, and were inspected frequently. The
situation got so grave that the railway company put on an oil-burning
locomotive, and no fires were started afterwards,
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Canadian Patrols were well maintained and relief granted when
Pacific Railway and where necessary. The patrolmen equipped with

power speeders demonstrated that they could take
care of a much larger section, and give more efficiency than patrol-
men equipped with hand speeders, giving forty miles of a patrol and
close inspection where the: grades are easy and danger from fire not
great. Also that the patrol should follow all trains not later than
twenty minutes. Fires inside that time would not as a general rule b
beyond control.

Results show that during a season that is not counted as extra
dangerous a power speeder patrolman can effectively cover a patrol
of thirty-five miles in length, going a round trip per day. During a
spell of weather when the danger of fire is great, experience shows that
the patrol should be doubled and all trains during the daytime followe!|
as close as ten to fifteen minutes. On one occasion the company had
forty men on the fire exactly twenty minutes after the train that start
the fire had passed. Conditions were so dry and dangerous that th
fire had spread beyond control. It was also found necessary to put
on, besides the extra power speeder patrol, a foot patrolman to watcl
extra dangerous localities. This proved effective.

When patrolman followed trains within the prescribed time the
patrol proved good, but when behind time more than thirty minutes,
fires got away beyond control. Two destructive fires reported as origi
nating from sparks from locomotives got beyond control, costing lare
amount to control them. Estimated damage, $90,000. At present the
cause of these fires is disputed by the railway company.

Kettle Valley Excellent co-operation and results were secured fron
Railway this company during construction. A great part of

this line is built through splendid timber. The rizht
of-way was cleared and burned properly, and, although this is in th
dry belt, no fires escaped from the right-of-way clearing, which
nishes a splendid example of what can be done by a close and riil
inspection. Another aspect of this railway building is that this lin
passes through the watersheds of four large irrigation systems, and
owing to the very close patrol supervision, not an acre was burned over
although the danger from camp fires of men looking for work was
very great.

SumMmary of Fire Rerorts

The fire season of 1913 was marked by relative freedom from
serious fires, on account of the generally satisfactory distribution of
rain. However, the season of 1914 was the most serious in man
vears in Ontario, Alberta and British Columbia and in the western
portion of Quebec, dry spells of almost unprecedented severity occur-
ring in both spring and autumn. In Nova Scotia, New Brunswick an
the eastern half of Quebec the climatic conditions were such that verr
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little trouble from fire was experienced. The losses caused by fire over
the whole Dominion were considerable, and there is no doubt that the
losses along railway lines would have been very much greater had it
not been for the preventive measures taken by the railways and by the
Dominion and provincial agencies co-operating with them.

The accompanying statements show all the information available
with regard to fires in forest sections, originating within 300 feet of
railway tracks, during the seasons of 1913 and 1914. Many incipient
fires were extinguished in both years, of which the record is incomplete.
Figures are not available as to fires in agricultural sections,

The information available as to the situation in eastern Canada in
1913 is very much less satisfactory than that relating to the west,
partly on account of delay in organizing the eastern work in that year,
and partly on account of insufficient inspection having been provided
hy the provincial governments which have co-operated with the Board.
On account of incomplete organization in Ontario, it was not practi-
cable to secure information relative to some of the fires which occurred
during that year, particularly in the Muskoka section. This situation
was greatly improved in 1914, and promises to be very efficiently
handled during 1915.

In general, it may safely be stated that the results which have been
sccured from the co-operative handling of the railway fire-protection
work have been admirable. The occurrence and spread of railway fires
has, beyond the possibility of a doubt, been greatly reduced. There is
cvery reason to believe that the efficiency of the work will be still
further increased during the coming year, through the extension and
increased efficiency of the inspection staffs to be made available by the
various co-operating agencies, especially in eastern Canada. For the
most part, full credit must be given the railways for the fine attitude
they have shown toward the work of the fire inspection department,
and for their very general endeavor to comply honestly with the various
requirements.

Itis reported that, in 1913, no fires originated within 300 feet of the
rack in the case of the following railways: White Pass and Yukon,
Fsquimalt and Nanaimo, Atlantic, Quebec and Western, Quebec
Oriental, Rutland, Temiscouata, Central Railway of Canada, Western
Canada Power Company.

On account of incomplete organization at that time, no information
is available as to the fire situation in 1913 along the following lines,
which operate at least in part through forest sections: Algoma Cen-
tral and Hudson Bay, Algoma Eastern, Central Ontario, Dominion
Atlantic, Elgin and Havelock, Moncton and Buctouche, St. Martins,
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Cumberland Railway and Coal Company. Fairly satisfactory inform:
tion was, however, secured during 1914, as to these lines.
No fires were reported during 1914 as originating within 300 fect

of the track, along the Quebec Oriental, Atlantic, Quebec and Wester

Quebec, Montreal and Southern, and Salisbury and Albert railways.

The following lines do not operate to any material extent through

forest sections and fire statistics have accordingly not been secur
Bay of Quinte, Brockville, Westport and Northwestern, Klondik
Mines, Michigan Central, Ottawa and New York, Pere Marque
Schomberg and Aurora, Thousand Islands, Oshawa, Toronto, Hamil
ton and Buffalo. Wabash, Essex Terminal.
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Summary of Reports on Fires in Forest Sections Originating within 300 feet of Track on Railway Lines Subject to
the Jurisdiction of the Board of Railway Commissioners for Canada, Season of 1913

Number of fires reported as

within 300 feet of track.. 202 190 43 28 15 5 43 9 31 o3 12 8 700
Causes of fires:
(a) 'I-I'JI"~ ....... e cressse 163 18 22 34 3 0 > - 1 365
(b) Tramps, etc., and camp fires . 20 3 2 2 . . . 1 1 16
(¢) Other known causes.... e 4 42 1 13 5 S 1 1 9
(d) Unknown ............ - . 15 38 7 F( cven | e 1 5 62 131
(¢) Not reported . : 31 12 i 77
Acres burned over by fires outside r
of-way:
(a) Grass or cultivated land 141 31 70 s 7 169
(b) Young forest growth 15 1,115 8 10 13,337 1,384 019,982
(¢) Timber land .. 3 S00 | ... 305 3 945
(d) Slashing or old burn not re-stock
" 0 18 L A 15
(e) 1 1 - 159 320 1,664 247 17 35 1,384 S | 21,514
Value of property destroyee
(a) Your rowth - $30 $610 | $5.300  .... $105  $120 $10,970  $1,240
(h) Standing timber $1,200 5.000  $110 ... $600
(¢) Forest products in process of
manufacture .. . . onio v Some
(d) Railway property not covered ir
above .
(¢) Other private yroperty not cov
<r‘<~| t;:x ‘!.u\.! i vace | ewms snss || swns | 5w : cees B8 | ... | $0.012 ... 800,082
(f) Total $30  $1.810 '$10.300  $110  $105 $720 510,970 $1.240 $£6,428 $4.560 0 34,014 ... 0,387
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Summary of Reports on Fires in Forest Sections Originating within 300 feet of Track on Railway Lines Subject
to the Jurisdiction of the Board of Railway Commissioners for Canada, Season of 1914

"~

Total number of tires originating within 300
feet of track ...... sasse e muenPn s

. Number of railway fires by causes:

(a) Locomotive (sparks and ashpans) .

(b) Carelessness or negligence of railway
employees ..

(¢) Steam shovels,

. Number of other than railway fires by causes:

(a) Tramps, other travellers and camp

fires ssssssssne
(b) Settlers (clearing, etc.).. s
(¢) Other known causes .........coceves

. Number of fires of which cause is unknown

. Acres burned over by fires originating with

in 300 feet of track:
(a) Grass or cultivated land ...
(b) Young forest wth
(¢) Timber land ....... i
(d) Slashing or old burn not restockine

(¢) Total area (a plus b plus ¢ plus d

49

200 87 32 15 1 4 18
22 11 3 7
- 5
50 12 3 2.ees 1 137
17 3 . 62
5 1.. 16
63 31 6 4 6 2
1,020
2,100
7,421

1
10, 69 93,060 341 39 126 191,770




g $3. 168  $620%16,500 $81,000 $35,000 $16, 4850 $02, 746 $5  $5§117 $336,.451

elessness or negligence of ratlway S = g
employces b = 1,441 5,500 544 0] ....|. - 8,085

(¢) Steam shovels, donkey engines, et 8,800 .o weenlll ‘ool . 8,800

7. Value of property destroyed, classified as

1z growth

(b) ding timber

(¢) Forest products in process “of manu
facture

2060 29,400

16,630 280 39,368

25,000 08 180.... 13.400 R 2000 .

uh Railway property not ¢ wered in above 5.161 700 150 65 1,230
¢) Other pn\n(c property not covered in
abov 829 60 776.... .. 1,050 A6  .ooo| cess)s 100 9,951

$252 $433,442

(f) Total of above l\"n!ll' 496 $4 815 $17 578 $340 $10 L5844 §17, 189

*Includes Esquimalt and Nanaimo.

tIncludes Canadian Northern Ontario: Central Ontario; Irondale, Bancroft and Ottawa; Canadian Northern Quebec; Quebec and
Lake St. John, and Halifax and Southwestern railways. Above statistics do not include that portion of Can: wdian Northern Ontario
railway lines between Pembroke and Capreol, and between Ruel and Port Arthur, under construction.

$This_column includes statistics for the Boston and Maine; Maine Central; Elgin and Havelock; Western Canada Power
and White Pass and Yukon
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There has been very satisfactory compliance by rail

Instructions 2 . 5 4 7 : %
to Railway way companies with the Board's requirements for the
Employees issunance of instructions to employees relative to the

reporting and extinguishing of fires along railway lines. The forn
of instructions issued follows closely, in most cases, the draft prepare
by the Board and submitted to the railways for their consideratior
While undoubtedly these instructions have not been strictly observe
in all cases, their issuance has unquestionably improved the railwa
fire situation very materially, and this improvement may be expected

to continue,

An example of such instructions may be seen at page 70 of th
report,
Inspection of  T'he inspection of fire-protective appliances on loco

Fire Protective

Appliances motives is under the jurisdiction of the operating

department of the Board. However, during 1913 and
1914, 28 local officials of the fire inspection department were instructed
in this work, in co-operation with the operating department. This
makes a total of 33 of the local fire inspectors in this department who
have been so instructed.  The services of these men in connection wit!
this line of work are especially valuable as to railway lines under cor

struction, and the more remote branches of railways in forest sections

since they supplement materially the regular inspections by operating

department officials,

Oil fuel is in exclusive use on 477 miles of the Cana
dian Pacific railway, on 134 miles of the Esquimalt and
Nanaimo railway, and on 115 miles of the Great
Northern railway, a total of 726 miles, all in British Columbia. In no
case has a definite report been submitted of a fire caused by an ol
burning engine in Canada. The Grand Trunk Pacific railway has
announced that during the spring and early summer of 1915, oil-
burning engines will be installed on that portion of its lines in British
Columbia and Alberta between Prince Rupert and Jasper, a distance
of 718 miles. It is expected that this action will materially decrease
the danger of fire along this portion of the line. The use of oil fuel is
purely voluntary with the railways, and its adoption is dictated alto

Locomotive
Fuel

gether by business considerations,

During the past two years, complaints have been received by the

Board as to fire danger resulting from the use as locomotive fuel of
certain classes of western coals. In order to secure expressions of
opinion from all concerned, the Doard issued Circular No. 141, under
date of January 25, 1915, containing the suggestion that it might be

matt
On s
suffic
tionr
mngt
due
origi

cases




oco
iting
and
icted
This
who
witl
con-
jons

wing

&

£

s AR e %

THE RAILWAY FIRE SITUATION 45

considered advisable to require a different kind of spark-arresting
device, on engines using such coals, than the standard screen prescribed
in Regulation 2 of General Order No. 107. The replies received
indicated the need for further investigation, and, as a result, the situa-
tion will be carefully studied during the coming year, in the hope that
some solution of the problem may be found that will cause the least
possible hardship to all the interests affected. Both the Commission of
Conservation and the Mines Dranch of the Department of Mines are
co-operating in the investigation, the latter having assisted materially
iy making a number of analyses of samples of coal from the mines in
n|1|c-linn.

It is fully recognized that the condition of the right-
Right-of-way i ; ini
Clearing of-way is a very important factor in determining the

extent of railway fire hazard. The best evidence indi-
cates that, of locomotive sparks capable of setting fire, a large percent-
age—though by no means all—fall within a distance of fifty feet from
the track, and will thus be within the average railway right-of-way. In
many cases where fires burn over lands adjacent to railway rights-of-
way, the fires originate in the first place upon the right-of-way, that is,
at a distance of fifty feet or less from the track. Dry grass and weeds,
hark peelings, or other inflammable matter, if allowed to accumulate
ipon the right-of-way, enable even very small sparks to start a blaze,
which may readily communicate to lands adjacent to the right-of-way
containing timber or other property liable to damage or destruction by
fire. Fires resulting from cigars and cigarettes thrown from trains,
or dropped by pedestrians, as well as fires due to the carelessness of
sectionmen, almost invariably start upon the right-of-way.

The importance of rendering the right-of-way as nearly fireproof

15 practicable thus becomes obvious, not only from the point of view
of public policy, but also from a purely selfish interest of the railways
themselves, if there be reasonable consideration of potential earni
from passenger and freight traffic, as also of the expense incurred in
the litigation and settlement of damage claims,

To maintain the right-of-way reasonably free from inflammable
matter, constant attention on the part of railway employees is required,
On some railways, or portions of railways, this matter has not received
sufficient attention in the past, in part due to the limited staff of sec-
tionmen being fully occupied in keeping the track in order and attend-
ing to other duties of an imperative character. In some cases, usually
due to crippled financial condition, the debris resulting from the
original clearing of right-of-way has never been disposed of. In other
cases, provision has been regularly made for the adequate handling of
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this work, including disposal of the annual accumulation of dry grass
weeds, etc. Experience has, however, shown that in the case of many
railways, a close inspection by the Board assists materially in securing
an efficient handling of this work by railway companies. Much atten
tion has accordingly been paid to this matter by the fire inspection
department, and probably more progress was made in right-of-way
clearing work during 1914 than in any previous year.

Clearing The problem of railway fire protection l!ll‘()ll_L‘h forest
Outside sections can never be solved satisfactorily until ade-
Rights-of-way  (uate provision is made for the disposal of inflammable
debris on lands immediately adjacent to railway rights-of-way. In
most cases the removal of inflammable debris from a strip of even 50
feet outside the right-of-way would decrease the fire hazard materially,
though 100 feet would be much preferable.

In no part of Canada thus far has there been an adequate handling
of this matter, through both legislative and administrative action. \s
in other matters of forest protection, however, the situation is m
favourable in British Columbia. In that province, under the Forest |
Act, and the provisions of the new form of license in effect since [
1912, much progress has been made in securing the disposal of recent |

slash along railway lines under construction, The adjacent timle
lands are very generally Crown lands, and the cutting operations a
for the most part, by contractors, in connection with securing materi
for ties and other construction purposes. IHere, as also in the casc

timber licenses recently issued, there is provision for enforced brush
disposal, and the policy has been adopted of safeguarding, so far as
practicable, a strip of limited width on both sides of the right-of-wa
The situation is very different, however, as to lines constructed hefore
1912. The timber licenses along these lines of railway are of older
standing and they do not contain the effective brush disposal |
visions of those issued during the past three years. As a rule, timber
lands along these railway lines were cut over years ago, they being
naturally among the most accessible. No provision for brush dis
posal was made, either by the operators or by the provincial govern-

ment. In most cases, these operations were carried on before the
question of brush disposal on lumbering operations was seriously
raised in either Canada or the United States. The result is a serions
fire hazard, in the form of highly inflammable lumbering debris, as
well as dry grass and weeds, immediately adjacent to a very consider-
able railway mileage. While the percentage of live sparks liable to
fall outside the right-of-way is small, still some fires do result, and the
severity of these fires, and the difficulty of controlling them, are greatly
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increased by this inflammable debris. Small fires starting on the
right-of-way also spread quickly to this debris, so that bad fires result
before the patrolmen or section crews can reach the scene. If the
inflammable matter could be disposed of, by burning, at a safe time,
a strip of 50 to 100 feet in width outside the right-of-way, the
situation would be tremendously improved, since fewer fires would
start, and there would be a much better chance to reach these before
they got beyond control.

There is a provision in the Forest Act of British Columbia (Sec
123) which provides that the Minister of Lands or the Provinciay
Forest Board shall have the power to declare any inflammable material
which endangers life or property a public nuisance, and to require the
land owner or occupier, or the operator, to dispose of same.

Another section (124) provides that, when the safety of any forest,
or woodland, or cut timber is endangered by the debris caused by
any lumbering or other industrial operations, the Minister or the
Forest Board may require the person or corporation conducting such
operations, or the owner or occupier of the land on which such debris
exists, to cut down dead debris or stubs within such area, and to estab-
lish a safe fire line around the area or areas covered by such debris;
said fire line to be cleared of inflammable material, and to be of a
width and character satisfactory to the Minister or to the Provincial
Forest Board.

However, advantage has not been generally taken of these pro-
visions to require a clean-up of slashings on old cuttings, along rail-
way lines, where the hazard to settlements is not severe. The cost
of carrying out such work is necessarily a serious obstacle to its rapid
and general completion. On the other hand, a small beginning has
been made in some places, by the Forest Branch, in persuading land
owners to voluntarily clean up dangerous slashings along railway lines.
The existence, in the Forest Act, of the provisions above referred to,
has undoubtedly aided materially in enabling the Forest Branch to
secure such co-operation. The voluntary action of the timber land
owners alone will not, however, prove adequate in securing the handling
of this problem generally, in British Columbia or elsewhere. The
situation in British Columbia will no doubt steadily improve, through
gradual application of the strong provisions of the Forest Act.

In all the provinces of Eastern Canada this situation is very much
less satisfactory than in British Columbia, since, so far as known,
there is no legislation applicable, nor, with few exceptions, do any
material results appear to have been accomplished, by co-operation
between the agencies concerned. In many sections, the lands adjacent
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to railway lines have been so frequently and so completely burned
over that the slashings have been consumed, and the problem has been
changed from one of brush disposal as a preventive measure, to one of
general fire protection, in order to permit the re-establishment of a
young forest growth.

The governments of Ontario and Quebec have, however, given
some consideration to the matter of legislation somewhat similar to
the provisions of the British Columbia Forest Act above referred 1o,
with a view of making it possible to enforce the disposal of inflammablc
debris where the same is a menace to life or property.

The Forest Fires Prevention Act of Ontario has been amended
(Bill No. 110, third reading, April 27, 1914,) by providing that the
municipal council of any city, town or township, may file a statement
with the Minister of Lands, Forests and Mines, where it appears that
the condition of any land within the limits of the municipality or
adjacent thereto is, by reason of unfinished clearing, a source of
danger from fire to property within the municipality. The Minister
is authorized, after investigation, to require the owner to properly
clean up the land, to such an extent as may be necessary to remove
the source of danger from fire. Since this amendment apparc
requires the initiative to be taken in each case by the municipal council,
it seems doubtful whether it will prove as effective as would be the
case could the initiative be taken by any interested party, or by the
Minister direct. This section is not applicable to ordinary lumbering
slash on non-agricultural lands under license from the provincial gov-
ernments, but only to lands located, purchased, assigned or occupiel
for agricultural purposes, It is, therefore, not sufficient to meet the
general situation above described.

It is believed that, so far as existing slash is concerned, the ade-
quate solution of this problem demands the enactment, in cach of
the castern provinces, of an act similar to that in British Columbia,
authorizing some executive officer, for instance, the Minister having
jurisdiction over the Crown lands of the province, to issue an orler
requiring the owner or lessee of forest lands adjacent to railway lines
to make satisfactory disposal of inflammable debris on a strip of
specified width adjacent to railway rights-of-way, where, in the julg
ment of such officer, this action is necessary in the public interest, as
a matter of fire protection. In the case of Crown timber lands under
license, the question would, of course, have to be considered whether
the licensee should bear the whole cost of this work, or a portion
should be borne by the provincial government. In the case of Crown
lands not under license, the whole cost must obviously fall upon the
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rned

b province, unless the co-operation of the railway concerned in each
cen

case, or of limit-holders threatened by the slashing, could be secured.
As to Alberta, Saskatchewan and Manitoba, the provision would appar-
ently be through action by the Dominion Government, since a very
large percentage of the timber lands along railway lines in these pro-
fiven vinces is held under Dominion timber license,
i to
d to,
nable

Legislation should also be enacted, to provide against the accumula-
tion of inflammable debris from future cutting operations on lands
immediately adjacent to railway rights-of-way. Such legislation should
e made applicable to settlers’ clearings as well as to lumbering opera-
tions. Laws which include provisions for the disposal of slashings
along railway lines are in effect in Minnesota, Oregon, New York and
New Jersey, and are advocated in Massachusetts, New Hampshire,
Maine, and several other states. It will thus be seen that the necessity
for action of this kind is becoming recognized to a constantly increasing
extent,
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Pending such legislation, there is unquestionably a wide field for
cither individual or co-operative action by the various interests con-
cerned.  Of these interests, the chief are the provincial governments,
the railways, and the owners or licensees of timber lands along railway
lines, Varying degrees of co-operation would be justified, according
to the circumstances surrounding each case. While the provincial
governments and the limit-holders, and, in some cases, the municipali-
ties, should undoubtedly either co-operate or take individual action in
this matter, the railways are also directly interested, and are fully
justified in many cases in incurring expense, either alone or on a co-
operative basis, for eliminating fire hazards of this character.

\s an example of the policy adopted by one of the most progressive
railways in matters of fire protection, the following statement, by Mr.
E. A Ryder, Commissioner, Department of Fire Claims, Boston and
Maine railroad, is quoted :
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“\We burn over our right-of-way each spring and autumn, but, under
\
order

certain conditions, sparks from locomotives will fall outside thereof,

v i and we naturally felt that something should be done to avoid fires on
rip of property contiguous to our right-of-way. We have, therefore, asked
judg: the owners to clear back or burn the inflammable material, such as

slash, dry grass, etc., and, if for any reason they have been unable
to do it, we have asked their permission to let us do the work at our
under 8 expense, Last year [1913] we cleared 75 such places. We believe
hether itis a good investment, We know it has been the means of preventing
sortion many fires, and we also know that it is a good example to a large
Crown number of land owners contiguous to our property as well as others.
gt We figure that our moral obligation extends at least to the limit we

can get protection. The added expense is not very great, because we
d4—c.c.

est, as
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try to have our men do such work on rainy days, when there is n
track work they can do. While there are laws in the states of Massa-
chusetts and New Hampshire regarding the removal of slash, we ar
glad to state that the people are gradually growing more willing 1
allow strips of their property alongside the railroad to be burned o
cleared for fire protection purpe We are trying to make peopl
see that, while preventing fire claims is a large factor, we also hav
a great interest in conserving our forests, because they mean lumbe:
and lumber means freight, and freight means revenue; and furth
New England, being the vacation grounds of this country (so we thin!
at least), we must do everything to maintain its picturesqueness, which
to a large extent, is due to its woods, so that we may secure the pas
senger revenne therefrom.”

Although it should not be necessary for railways to incur expei s
for the disposal of inflammable debris outside rights-of-way in foress
sections, and such action can not be expected except under the mo

unusual circumstances, nevertheless some excellent results have bec
secured during 1914 through co-operation between railways and gov
ernmental as well as private agencies. In a few cases, particular]
along the Grand Trunk and Canadian Pacific (eastern lines) railway
there was co-operation between the railway company and the owner
of adjacent lands, resulting in the disposal of inflammable debris on
narrow strip adjacent to the right-of-way. The best example of th
occurred in Algonquin Park, Ont.,, where the provincial Departme:
of Lands, Forests and Mines employed a gang of men and cleared up
the inflammable debris along a portion of the Grand Trunk right-o
way and lands immediately adjacent thereto, the Grand Trunk man-
agement bearing one-half the cost. Tt is expected that this arrang
ment will be continued in 1915, until the line through the park sha!
have been covered.

Along the Canadian Pacific line, through the Shawanaga and Nip
sing Indian reserves in Ontario, the Department of Indian Affairs
disposed of inflammable debris on a strip adjacent to the railway, the
company having cleared up the right-of-way independently.

In each of the above cases, the Department concerned is entitle]
to much credit for its progressive action,

Fire-Guard Construction

The question of fire-guard requirements in the Prairie provinces
has received most thorough consideration by the Board's fire inspection
department since its inception, in the spring of 1912, The require-
ments for that year (sce Forest Protection in Canada, 1912, p. 34)
were necessarily substantially those which had been in effect under the
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previous requirements of the Board, embraced in Orders No. 3,245
and 15,995, In other words, sixieen feet of ploughing was required, at
a distance of 300 feet from the track, without reference to the character
of the land in question, except where a showing should be made by
the company that such plonghing was unnec

essary or impracticable

As outlined at page 36 of Forest Protection in Canada, 1912, the
matter of revising the fire-guard requirements for 1913 was exhaus-
tively taken up in the fall of 1912, by circulars, which were sent to
hundreds of representative farmers throughout the prairie provinees,
as well as to provincial government officials, and representatives of !l
the railways concerned. A heavy correspondence followed the receipt

of the answers to the questions contained in the circular.  After most

areful consideration of the many opinions expressed, including the

reliminary submission, for criticism, of tentative drafts of require

ents to railway officials and representatives of the Grain Growers'
issociations of Manitoba, Saskatchewan and Alberta, as well as to
ovincial government representatives, a final draft of requirements
was prepared and issued to railways concerned, as follows:

BOARD OF RAILWAY COMMISSIONERS FOR CANADA
Fire INsPEcTION DEPARTMENT, OTTAWA

May 24, 1913
To The Canadian Pacific Railway Company, The Canadian Northern
Railway Company, The Grand Trunk Pacific Railway Company,
The Great Northern Railway Company :

Subsection 4 of Section 298 of the Railway Act provides that *“ The
Board may order, upon such terms and conditions as it deems expe-
dient, that fire-guards be established and maintained by the company
along the route of its railway and upon any lands, of His Majesty or
of any person, lying along such route, and, subject to the terms and
conditions of any such order, the company may at all times enter into
and upon such lands for the purpose of establishing and maintaining
such fire-guards thereon, and freeing, from dead or dry grass, weeds
and other unnecessary inflammable matter, the land between such fire-
ds and the line of railway.”

Regulation 9 of Order 16,570, provides that “ every such railway
company shall establish and maintain fire-guards along the route of
its railway as the Chief Fire Inspector may prescribe.”

You are accordingly required to establish and maintain fire-guards
on hoth sides of the right-of-way, along the route of your railway, in
the Provinces of Alberta, Saskatchewan and Manitoba, as follows:

Cultivated Lands—On lands under cultivation, fire-guards shall be
constructed in the form of a ploughed strip not less than eight feet in
width, not less than 100 feet from the centre of the track. Al dead o1
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dry grass and other unnecessary combustible matter shall be burned
or otherwise removed from the right-of-way. \Where the right-of-way
is 200 feet in width, the fire-gnard may be ploughed at the outer edge

of the right-of-way immediately inside the fence. "
The construction of fire-guards is not required where, on account tival
of recent ploughing, or the presence of non-combustible crop, there is fire-
no danger of fire spreading and doing damage. as t
The construction of fire-guards in standing grain or other similar Y
crops is not required, but fire-guards shall be constructed as above pre- fint
scribed immediately following the cutting or harvesting of such crops, tionj
Your attention is called to the requirement of Order No. 16,570, b ol
that ““ No such railway company shall permit its employees, agents, or ;”'p
contractors to enter upon land under cultivation, to construct fire- .
guards, without the consent of the owner or occupant of such lands,” "{‘h.’
and that *“ Wherever the owner or occupant of such land objects to the $acty
construction of fire-guards, on the ground that said construction woull fire ¢
involve unreasonable loss or damage to property, the Company shall . 1
at once refer the matter to the Board, giving full particulars thereof, f‘ﬁcd
and shall in the meantime refrain from proceeding with the work." VRIS
Said order also provides that “ No agent, employee or contractor of P
any such railway company shall permit gates to be left open or to cut contst
or leave fences down, whereby stock or crops may be injured, or do i
any other unnecessary damage to property, in the construction of fire- "'{l'cr
guards,” :I‘jp:
Where the owner or owners of cultivated lands have refused the g “'
company permission to plough fire-guards on such lands, and where, on alive
account of weather conditions or other reasons, the dead or dry grass i
and other nnnecessary combustible matter on the right-of-way has not 1"’:‘] u
been burned off or otherwise removed, the company shall construct a 'm“,
fire-gnard along the outer edge of the right-of-way in the form of a ing i‘

ploughed strip not less than eight feet in width, Such ploughing along

the outer edge of the right-of-way shall be done either before or imme- lmrkl‘r‘
diately following such cutting or harvesting of crops on the adjacent Horts
cultivated lands. at the
Fenced Grazing Lands—On fenced, uncultivated lands, fire-guards Tl
shall be constructed and maintained in the form of a ploughed strip not in the
less than 16 feet in width, not less than 200 feet from the centre of cally
the track. All dead or dry grass and other unnecessary combustible the cc
matter shall be burned or otherwise removed from the right-of-way. either
Open Prairie—On unfenced, uncultivated lands, fire-guards shall be tions -
constructed and maintained i the form of a ploughed strip not less tion b
than 16 feet in width, not less than 300 feet from the centre of the made
track. All dead or dry grass and other unnecessary combustible matter pany |
between such ploughed strip and the track shall be burned or otherwise guard;
removed from such strip. ticable
" Th

Aspen or Poplar Lands—In sections where fire-guards are neces- at Ott
sary and, on account of aspen or poplar growth it is impracticable to the fo
plough, the fire-gnard may be constructed by clearing away such trees provin
and undergrowth and removing all combustible material on the ground, fire-g1
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L s0 as to expose the mineral soil, for a width of 16 feet, at a distance
vay | of approximately 200 feet from the centre of the track.
ge Additional Provisions—Where there are alternating bodies of cul-
tivated, fenced, grazing, open prairie, or poplar lands, the ends of the
fire-guards above prescribed shall, so far as possible, be so connected
as to make an unbroken, continuous fire-guard.
Wherever, for any reason, it is not practicable to construct a con-
tinuous fire-guard as above specified, the ends of the constructed por-
tions of the fire-guard shall be turned in to the right-of-way, and
special care shall be taken to connect such ends, either by ploughing a
strip eight feet wide along the outer edge of the right-of-way, or by
burning or otherwise removing the combustible matter along such
right-of-way, in such a manner as to provide good and efficient pro-
tection against the spread of fire to lands which have been properly
fire guarded.
The construction of fire-guards shall be completed, as above spe-
cified, not later than the first day of August, 1913, except as to culti-
vated lands, where the requirements as to time of construction, above
specified under that heading, shall be observed. Between the date of
construction and the 15th day of May, 1914, said fire-guards shall be
maintained in a good and efficient manner, and dead or dry grass and
other unnecessary combustible matter shall be burned or otherwise
disposed of, on lands or portions of lands between such fire-guards and
the track, in accordance with the above requirements.
Where a fire-guard has been ploughed within two years, in accord-
1o ance with the above specifications, the operation of discing and harrow-
jrass ing will be acceptable instead of reploughing, provided that all weeds
not and other inflammable material are disced and harrowed under the fur-
icta 3 row, so as to make a good and efficient fire-guard. Otherwise, replough-
of a ing is required.
long The provisions of this order shall apply to the portions of the line
N under construction, in the three provinces named, the same as to por-
icent tions under operation. In other words, fire-guards shall be constructed
at the time grading is done on each new portion of the line.
ards The foregoing requirements shall apply to all lines of the company
» not in the three provinces named, except where the company shall be specifi-
e of cally exempted from such requirements on the basis of a showing by
itible the company that such construction and maintenance of fire-guards is
V. cither unnecessary or impracticable. The list of such specific exemp-
'll | tions will accompany another letter, at a later date, after a field inspec-
il be g : : :

Tass tion by this department on the basis of the showing made or to be
t the made by the company in this connection. In the meantime, the com-
atter pany must proceed upon the basis of constructmg_and_ maintaining fire-
oriss guards as above specified, except where such action is clearly imprac-
ticable or unnecessary.

The company shall submit to the Chief Fire Inspector for the Board,
ceces: at Ottawa, not later than November 1st, 1913, a-report in triplicate, in
le to the form of a graphic chart, showing by mileages, subdivisions, and
trees provinces the portions of the line in the three provinces named where
fire-guards shall have been constructed or exemptions granted, and
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o

where and for what reason there shall have been failure to comply with
the requirements of this order. Said report shall account fully in the
above respects for all lines of the company in the said provinces,
including lines under construction,

In every case where the owner or occupant of cultivated land objects
to the construction of fire-guards, the name and address of such owner
or occupant, together with the description of the land in question,
both by legal subdivision and railway mileage, shall be immediately
submitted to the Board, as provided in Regulation 9 of Order 16,570,
above referred to. This information shall also be shown upon the
ic chart constituting the annual report. FExemption by the Chicf
sary in such cases, since Order 16,570

grap
Fire Inspector is not necce
specifically prescribes the procedure.
Very truly yours
(Signed) Crype Leavrrr
Chief Fire Inspector, B.R.C.

The principal points in which the above requirements
\S,’;’r‘mi‘;:“‘" differ from those issued in 1912 are as follows:
(1) A specific classification of lands, with separate
treatment prescribed for each.
(2) Eight feet of plonghing, instead of sixteen, in the case of cul-
ted lands; only the right-of-way to be burned off. Distance from
ack, 100 feet instead of 300,

(3) In fenced grazing lands, ploughing to be at a distance of 200
feet from the track, instead of 300 feet. Requirement for burning off
srass between guard and track reduced to cover burning off of right-of
way only; this to decrease loss of pasturage.

It will be noted that this order made it necessary for railway com-
panies to handle the fire-guarding of cultivated lands in substantially
the same way as open prairie and fenced grazing lands, viz., by the
contract system. In practice, however, great difficulty was found in
securing permission of land owners or occupants to enter for the pur-
pose of fire-guarding. Much time was lost by the necessity for repeated
visits, by railway representatives, in order to find the owner or occu-
pant. Unnecessary expense was in some sections incurred in ploughing
fire-guards in grain stubble where the climatic conditions did not render
stich action necessary. Farmers were subject to annoyance by railway
employees, in connection with the granting or refusal of permission to
enter upon cultivated land, and also through the danger of fences being
cut and gates left open in connection with fire-guarding operations. It
was also found very difficult, if not impracticable, to handle the fire-
guarding of grain stubble lands efficiently under the contract system
applicable to open prairie and fenced grazing lands, on account of the
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difference in the time at which the work must be done. In the case of
open prairie and fenced grazing land, the requirement called for the
completion of construction by August 15. Obviously, fire danger in
growing grain crops being negligible as a rule, fire-guarding should not
take place until immediately after the cutting of the grain. It must,
however, be done immediately after that operation, or the fire hazard
will, in many sections, be great. The problem was further complicated
by the materially different times at which cutting of grain takes place
in the same sections of the country, Thus, in order to secure efficient
results in stubble fire-guarding, the railway company must not only
provide for the handling of this work at a later date than that pre-
scribed for open prairie and fenced grazing land, but must also provide
for the separate handling of the work in each grain stubble field.

) These difficulties were obvious, and had been consid-
é:'db,lgfn:m ered to some extent previous to the issuance of cir-
cular of May 24, 1913, without, however, the develop-
ment of any practicable method of obviating them up to that time.
During the early summer, however, the matter was further taken up,
principally by personal investigation in the field, The result was a joint
conference at Winnipeg, on August 6, 1913, at which were present
representatives of the three railways most concerned, and of the Grain
Growers’ associations of the three prairie provinces, as well as the
Chief Fire Inspector of the Board. Following this conference, the
following circular was issued:

BOARD OF RAILWAY COMMISSIONERS FOR CANADA

Fire INSPECTION DEPARTMENT

Winnipeg, Manitoba, Aug. 8, 1913

To The Canadian Pacific Railway Company, The Canadian Northern
Railway Company, The Grand T'runk Pacific Railway Company,
The Great Northern Railway Company:

Reference is made to my letter of May 24, 1913, containing require-
ments for the construction of fire-guards along railway lines in the
provinces of Alberta, Saskatchewan and Manitoba.

As a result of a conference held at Winnipeg, August 6, 1913, with
representatives of the C.P.R., C.N.R., G.T.P.R., United Farmers of
Alberta, Grain Growers’ Association of Saskatchewan, and Grain
Growers' Association of Manitoba, the following modifications are
hereby made in the requirements prescribed in said letter of May 24,
1913:

Fencep GraziNe LaNps—No change in requirements.

Oren Prarie—No change in requirements.
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AspeN or Porrak Laxps—No change in requirements. It is, how
ever, suggested that fire-guarding of this class of land is generall,
unnecessary, and that exemptions may properly be requested in such
cases, as provided in letter of May 24, 1913, Especial care must, how-
ever, be taken to construct fire-gnards, where practicable, along lines
running through or near forest reserves.

CurLrivatep Lanps—All grass, brush, weeds and other unneces-

sary combustible matter shall be burned or otherwise removed, between
the track and the edge of the cultivated land, provided that this require-
ment shall not extend more than ten feet outside the right-of-way on
private land. Every effort must be made to have this work completed
in an efficient manner at the earliest practicable date this autumn
Where mowing is necessary to secure a clean burn, this action must he
taken,
It is generally agreed that if the right-of-way and adjacent narrow
uncultivated strip are freed from combustible material, in accordance
with the above requirements, the greatest source of fire danger in cul-
tivated sections will have been removed, and that, while in some scc-
tions and under some conditions the ploughing of fire-guards thron h
cultivated land will still be necessary, in other sections and under othcr
conditions such action is not essential to a reasonable degree of safety,
It is also agreed that in general the best judge of the necessity for
ploughing fire-guards through cultivated lands is the owner or occupant
of the land himself, and that, where such action is necessary, some
degree of co-operation on the part of the land owner or occupant may
reasonably be expected.

You are accordingly required, in addition to the measures above pi
scribed, to plough either four-foot er eight-foot fire-guards throush
cultivated lands adjacent to your lines in the provinces of Alberia,
Saskatchewan and Manitoba, wherever such action is necessary in the
judgment of the owner or occupant of such land, and where sl
owner or occupant will undertake to plongh, immediately followiig t!
harvest, either a four-foot or an eight-foot fire-guard, as he may cor
sider necessary, at a distance of approximately 100 feet from th
track, for a remuneration of $1.75 per lineal mile of four-foot fire-
guard, or $3.00 per lineal mile of eight-foot fire-gnard, such amount
to be promptly paid by the company, it being understood that the
minimum amount to be paid in any case shall be one dollar,

Where the owner or occupant of such cultivated land is unwilling
to undertake the construction of fire-guards in accordance with the
above, the company will exercise its discretion as to whether it will
make other arrangements for the ploughing of fire-guards or leave such
lands unguarded. In case the owner or occupant will neither contract
for the construction of such fire-guards nor permit such work to be
done by an agent of the company, the company may either drop the
matter of fire-guarding or make application to the Board for authority
to enter upon such land for the purpose of fire-guard construction, over
the protest of such owner or occupant. Such refusal must, however, be
reported to the Board, as required by General Order 107 and by letter

of May 24, 1913,
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W The construction of fire-guards is not required where, on account
iy of recent ploughing or the presence of a non-combustible crop, there is
1ch no danger of fire spreading and doing damage.

W It is clearly understood that nothing contained in this letter shall
nes

be construed as in the slightest degree affecting the statutory respon-
sibility of the company for the payment of damage claims on account
of fires,

It is also understood that the above modifications of the require-
ments contained in letter of May 24, 1913, are experimental, and that
requirements as to fire-guard construction for the season of 1914 will
depend upon the showing made in connection with the requirements
for the current season.

The forms to be used in presenting the above matter for the signa-
ture of land owners or occupants shall be subject to the approval of
the Chief Fire Inspector. Such forms, after signature, shall be avail-
able for examination by any authorized officer of the Board,

The graphic chart, in triplicate, comprising the annual report,
required by letter of May 24, 1913, to be submitted not later than
November 1, 1913, shall, as to cultivated lands, indicate lands fire-
guarded, lands on which fire-guarding is stated by the owner or occn-

ety pant to be unnecessary, lands on which permission to construct fire-
for guards has been refused by owner or occupant, lands exempted because
ant uard ploughing is unnecessary on account of recent plonghing, the
me presence of non-combustible crop, climatic conditions, or other reason,
nay if any, why fire-guards have not been ploughed.

Your attention is directed to the fact that a strict enforcement by
the company of Regulation 13 of General Order 107, with regard to
the reporting and extinguishing of fire by all employees, is desirable
in the prairie sections, and would undoubtedly not only reduce damage
claims, but also make possible some relaxation of the requirements as
to the ploughing of fire-guards,

The issnance and posting of full instructions to employees, in
printed form, as required by Regulation 14 of General Order 107, is
necessary in this connection. This action has not vet been generally
taken in the prairie section, by the companies concerned.

unt In view of the above modifications, supplementary requests for
the exemption from fire-guard construction may be submitted at any time
prior to October 1, 1913.
H;he Yours very truly
will (Signed) Crype Leavirr
ek . . -~
such Chief Fire Inspector, B.R.C.
act
0 ;‘f The above arrangement worked out satisfactorily during the autumn
i the

of 1913, and very much more work was done in connection with the
fire-guarding of grain stubble lands adjacent to railway lines than had
ever been the case in previous years. No complaints regarding the
arrangement were received from any source, thus proving the justice
of the assumption that the requirement for the fire-guarding of grain
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stubble lands by railway companies may reasonably be limited to cases
where the land owner or occupant considers such action necessary, and
is also willing to co-operate to the extent of ploughing the guard for the
fixed reasonable compensation specified above, It will be no.ed that
for the first time provision is made above for materially reducing the
fire hazard through grain stubble lands, by the requirement that rail-
way companies shall dispose of dry grass and other combustible matter
between the right-of-way and the edge of cultivation. This is important,
since, as a general rule, fires burning over grain stubble lands seldom
start in the stubble itself, but in the dry grass or weeds on the right-
of-way, or in the narrow uncultivated strip immediately between the
stubble and the right-of-way fence. The requirements above specifie!
have greatly reduced both these sources of fire danger, so far as grain
stubble lands are concerned.

As in previous years, the details of fire-guard require-
g;:g:“;;d::ﬂ ments for 1914 were fully discussed, in advance, with

the railway companies and with representatives of the
Grain Growers' associations. The result was the issuance of the fol-
lowing circular.

BOARD OF RAILWAY COMMISSIONERS FOR CANADA
Fire INSPECTION DEPARTMENT
Ottawa, Monday, the 11th day of May, 1914

Firg GuarpD REQUIREMENTS

I'o The Canadian Pacific Railway Company, The Canadian Northern
Railway Company, The Grand Trunk Pacific Railway Company,
The Great Northern Railway Company :

Subsection 4 of Section 298 of the Railway Act provides that “ The
Bloard may order, upon such terms and conditions as it deems expe-
dient, that fire-guards be established and maintained by the Company
along the route of its railway and upon any lands of His Majesty or
of any person, lying along such route, and, subject to the terms and
conditions of any such order, the Company may at all times enter into
and upon such lands for the purpose of establishing and maintaining
such fire-guards thereon and freeing, from dead or dry grass, weeds
and other unnecessary inflammable matter, the land between such fire-
guards and the line of railway.”

Regulation 8 of General Order No. 107 provides that “ Every such
railway company shall establish and maintain fire-guards along the
route of its railway as the Chief Fire Inspector may prescribe.”

You are accordingly required to establish and maintain fire-guards
on both sides of the right-of-way, along the route of your railway. in
the provinces of Alberta, Saskatchewan and Manitoba, as follows:—
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(A). Grain StussLi Lanps—1. Section 297 of the Railway Act
requires that “The Company shall at all times maintain and keep its
right-of-way free from dead or dry grass, weeds and other unneces-
sary combustible matter.” As to portions of lines where the right-of-
way adjoins lands devoted to grain crops, this requirement is hereby
extended to include the strip between the right-of-way and the edge
of cultivation, provided that this requirement shall not apply more than
ten feet outside the right-of-way on private land,

2. It is generally agreed that if the right-of-way and adjacent nar-
row, uncultivated strip are freed from combustible material, in accord-
ance with the above requirements, the greatest source of fire danger
in cultivated sections will have been removed, and that, while in some
sections and under some conditions the ploughing of fire-guards
through grain stubble lands will still be necessary, in other sections and
under other conditions such action is not essential to a reasonable
degree of safety. It is also agreed that, in general, the best judge of the
necessity of ploughing fire-guards through grain stubble lands is the
owner or occipant of the land himself, and that, where such action is
necessary, some degree of co-operation on the part of the land owner or
occupant may reasonably be expected.

3. You are accordingly required to provide for the ploughing of fire-
guards through grain stubble lands adjacent to your lines in the pro-
vinces of Alberta, Saskatchewan and Manitoba, wherever such action
is necessary in the judgment of the owner or occupant of such
land; and where such owner or occupant after notice by
the railway company as hereinafter prescribed, shall take the initiative
and plough, immediately following the cutting of the grain, such fire-
guard, four feet in width at a distance of approximately one hundred
feet from the main track for a remuneration of $1.75 per lineal mile
of four-foot ploughed fire-guard, such amount to be paid by the com-
pany within forty days after the submission by the land owner or
occupant of written statement of account to the railway company, it
being understood that the minimum amount to be paid in any case
shall be one dollar.

4. The railway company shall notify land owners and occupants as
to the above requirement, by posting printed notices at all stations
and all public road crossings through cultivated sections within the
provinces of Alberta, Saskatchewan, and Manitoba. Notices at sta-
tions shall be posted in a conspicuous place, readily accessible to the
general public. Two copies of such notice shall be posted on the rail-
way crossing sign pole in a substantial manner at each public road
crossing, these notices to be on the opposite sides of pole, one copy
facing the railway track. Such notices shall be posted not later than
July 15, 1914,

5. In notices to land owners and occupants, railway companies may
insert a clause stating that the above arrangement relative to the con-
struction of and payment for the fire-guarding of grain stubble lands
will remain in effect during 1914 and successive years, until changed
by public notices to be posted in a manner similar to that above pre-
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scribed. In other words, the above arrangement will remain in effect
without further notice, unless and until said arrangement shall e
changed by public notice under instructions issued by the Chief Fire
Inspector of the Board.

6. Notices under the above requirements shall be issued over the
signature of a responsible official of the railway company, and the
form of such notices shall be subject to the approval of the Chief Fire
Inspector of the Board. Provision shall be made in the notice that
the ploughing of these fire-guards shall be done in a workmanlike and
efficient manner, and that where such guards do not connect with
similar fire-guards on adjacent lands, the ends shall be turned in to
the railway right-of-way.

7. Your attention is called to the requirement of General Ordes
No. 107, that “ No such railway company shall permit its employecs,
agents, or contractors to enter upon land under cultivation, to con-
struct fire-guards, without the consent of the owner or occupant of
such lands,” and that “ Wherever the owner or occupant of such land
objects to the construction of fire-gnards, on the ground that the sail
construction would involve unreasonable loss or damage to property,
the company shall at once refer the matter to the Board, giving full
particulars thereof, and shall in the meantime refrain from proceediny
with the work.” Said Order also provides that “ No agent, employe
or contractor of any such railway company shall permit gates to le
left open or to cut or leave fences down, whereby stock or crops muy
be injured, or do any other unnecessary damage to property, in the
construction of fire-guards.”

8. Where the owner or occupant of grain stubble land is unwilling
to undertake the construction of fire-guards in accordance with the
above, the company will exercise its discretion as to whether it will
make other arrangements for the ploughing of fire-guards or leave such
lands unguarded. In case the owner or occupant will neither constr
such fire-guards under the above requirement, nor permit such work
to be done by an agent of the Company, the Company may either drop
the matter of fire-guarding or make application to the Board for
authority to enter upon such lands for the purpose of fire-guard con-
struction over the protest of such owner or occupant.

9. The construction of fire-guards is not required where, on ac-
count of recent ploughing or the presence of a non-combustible crop,
there is no danger of fire spreading and doing damage. Fire-guards are
not required in standing grain crops.

10. It is clearly understood that nothing contained in this letter,
nor any action to be taken under it, shall be construed as in the slightest
degree affecting the statutory responsibility of the Company for the
payment of damage claims on account of fires.

(B). Fencep GraziNe Lanp—1. This classification shall include
fenced, uncultivated lands, which are occupied by owner or tenant or
which are used for the purpose of grazing. Meadows and hay lands
generally shall be construed as coming under this classification.
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2. On such lands fire-guards shall be constructed or maintained
in the form of a ploughed strip not less than sixteen feet in width.
\\'here such fire-guards have been constructed in the past at a distance
f from 150 to 250 feet from the track, they shall be maintained in the
same location, in order to minimize the weed nuisance. Otherwise,
construction shall be at a distance of approximately 200 feet from the
main track or as close a distance to 200 feet as the nature of the country
will permit.

3. All dead or dry grass and other unnecessary combustible matter
shall be burned or otherwise removed from the right-of-way, Burning
ontside the right-of-way is not required under this classification.

4. Wherever the owner or occupant of land under this classification
objects to the construction or maintenance of fire-guards as above
prescribed, the Company shall refrain from doing such work, but shall
immediately report the matter to the Board, stating name and address
f such owner or occupant, the description of the land by legal sub-
division and railway mileage, and whether the Company desires the
permission of the Board to enter on such land for the purpose of
constructing or maintaining such fire-guards notwithstanding such
refusal by owner or occupant.

(C). Orex Pramrie.—1. This classification shall include unfenced,
incultivated lands, and fenced lands which are uncultivated, unoccu-

pied by owner or tenant, and not used for purposes of grazing,
2. On such lands fire-guards shall be constructed or maintained in

the form of a ploughed strip not less than sixteen feet in width, \Where
such fire-guards have been constructed in the past at a distance of
from 200 to 400 feet from the track, they shall be maintained in the
same location, in order to minimize the weed nuisance. Otherwise, con-
struction shall be at a distance of approximately 200 feet from the
main track or as close a distance to 200 feet as the nature of the coun-
try will permit,

3

\ll dead or dry grass and other unnecessary combustible matter
<hall be burned or otherwise removed, between the fire-guard and the
track.  Where the ploughing of fire-gnards is impracticable on account
f gronnd being too stony or rocky, or too hilly or broken to plough,
the dead or dry grass and other unnecessary combustible matter shall
be hurned off on a strip extending 200 feet from the track

1. Under the provisions of the Railway Act and of the Board's
", the consent of the owner of private land coming under this
lassification is not essential in connection with either the ploughing of
fire-gnards or the burning off of grass between the fire-guard and the
main track as above prescribed.

(D). Aspen or Porrar Lanps—1. In sections where fire-gnards
ire necessary and, on account of aspen or poplar growth it is imprac-
ticable to plough, the fire-guard may be constructed by clearing away
the undergrowth and removing all combustible material on the ground,
30 as to expose the mineral soil, for a width of sixteen feet, at a dis-
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tance of approximately 200 feet from the track. Where the land
sufficiently open so that ploughing is practicable, fire-guards shall 1.
constructed as above prescribed for fenced grazing lands or opon
prairie, according to the status of the particular tract in question. o

2. It is understood that fire-guarding of this class of land is gener speci
ally unnecessary, and that exemptions may properly be requested i ine 1
such cases. Especial care must, however, be taken to construct firc / Luar
guards where practicable along lines running through forest reserves made

3. All dead or dry grass and other unnecessary combustible matter
shall be burned or otherwise removed from the right-of-way.

he g1
the

6

(E). AopirioNar,  Provisions—1. Where there are alternating
bodies of grain stubble, fenced grazing, open prairie, or poplar lands
the ends of the fire-guards above prescribed shall so far as possible be
so connected as to make an unbroken, continuous fire-guard,

2. Wherever, for any reason, it is not practicable to construct
continuous fire-guard as above specified, the ends of the constructel
portions of the fire-guard shall be turned in to the right-of-way, an
special care shall be taken to connect such ends, either by ploughin
strip eight feet wide along the outer edge of the right-of-way, or |
burning or otherwise removing the combustible matter along
right-of-way, in such a manner as to provide good and efficient pro
tection against the spread of fire to lands which have been properl;
fire-guarded.

3. The construction of fire-gnards shall be completed, as above
specified, not later than the 15th day of August, 1914, except as
to grain stubble lands, where the requirements as to time of construc-
tion, above specified under that heading, shall be observed. Between
the date of construction and the 15th day of May, 1915, said firc-
guards shall be maintained in a good and efficient manner, and dead or
dry grass and other unnecessary combustible matter shall be hurne
or otherwise disposed of, on land: or portions of lands between <!
fire-guards and the track, in accordance with the above requirements

4. \Where a fire-guard has been ploughed within two years in accord

ance with the above specifications, the operation of discing and harrow-
ing will be acceptable instead of reploughing, provided that all weeds
and other inflammable material are disced and harrowed under the
| furrow, so as to make a good and efficient fire-guard. Such discing
: and harrowing shall be completed before the weeds on the fire-guard
' shall have gone to seed. \Where more than one operation of discing
and harrowing is necessary in order to keep down the weeds on s
particular fire-guard, such action shall be taken.

5. The provisions of this Order shall apply to the portions of the
line under construction, in the three provinces named, the same as
portions under operation. In other words, fire-guards shall be con- change
structed at the time grading is done on each new portion of the line (2
However, in case the laying of the track is to be delayed for a period 2
of one year or more, temporary exemption from this requirement will
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be granted, upon a showing to that effect, to be made to the Board by
the company.
6. The foregoing requirements shall apply to all lines of the com-
pany in the three provinces named, except where the company shall he
specifically exempted from such requirements on the basis of a show-
ine by the company that such construction and maintenance of fire
arG. is either unnecessary or inmpracticable. Such showing shall L
made at the earliest practicable date but in any event not later than
Tine 10, 1914, in the form of two blue print copies from right-of-way
plan. Such plan shall indicate railway mileages and shall show in each
» why fire-guard construction is considered unneecessary or imprac-
\tin ticable, Pending action by the Chief Fire Inspector upon such request
. f mption, the company shall proceed upon the basis of construct-
g or maintaining fire-guards as above specified, except where such
‘tion is clearly impracticable or unnecessary.,
7. The following reasons will be considered in connection with
requests for fire-guard exemptions: ground too stony or rocky, or too
hilly or broken to plough (exemption here, as to open prairie. will apply
1o ploughing but not to burning, see paragraph 3 under heading “ Open
Prairie ™) ; timber or scrub; swamp, muskeg or sloughs (where per-
manently wet and too large to plough around) ; ci and villages (only
where plonghing is impracticable) ; and the following where width and
location are such as to constitute an efficient fire-guard, thus making
ploughing unnecessary :—irrigation canals, ditches, rivers, lakes, creeks,
graded roadways or other railway grades parallel to the company’s
tracks.
8 The company shall submit to the Chief Fire Inspector for the
Board at Ottawa, in duplicate, not later than December 31, 1914,
i | graphic charts and an annual fire-guard statistical report,
in accordance with the accompanying forms. Such charts shall indi-
cate by mileages, subdivisions and provinces, the portions of the lines
in the three provinces named, where fire-guards shall have been con-
structed or maintained, and where and for what reason there shall not
have been such construction or maintenance. All portions of the lines
- - in the said provinces, including those under construction, shall be
TOW- fully accounted for in the above respects.

bove
"
truc-

ween

nre-

Very truly yours
Crype Leavirr
Chief Fire Inspector

Points in which 1he principal new points included in the 1914 require-
Requirements ments are as follows:

Varied (1) The use of the term “grain stubble " instead
f “cultivated land ™ as one of the classifications, This is merely a
change in form, )

(2) Farmers to be informed of the arrangements for the fire-
guarding of grain stubble lands, through public notices posted at all

.
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nd public road crossings in cultivated sections in the prairie
provinces, instead of by personal visits of railway representatives, as
in 1913.

(3) Four-foot fire-guards made standard in grain stubble lands,
instead of leaving it to the individual land owner or occupant to
determine whether the guard should be four feet or eight feet in widtl

(4) Two hundred feet made the standard distance from the track
for the ploughing of fire-guards in open prairie, instead of 300 fe
except that, where guards have been previously ploughed at a distan
of from 200 to 400 feet from the track, they shall be maintained in the
same location. This change was considered desirable, on account of
previous confusion where doubt arose as to whether a particular pic
of land should be regarded as fenced grazing or open prairie land,
thus raising the question as to whether the fire-guard should be
ploughed at a distance of 200 feet or 300 feet from the track. Also, in
many cases, what is open prairie one year becomes fenced grazing

the next, thus necessitating the ploughing of a new fire-guard and t
abandoning of the old, with consequent possible increase in the number
of noxious weeds, which thrive on old fire-guards. Both these diffi-
culties are overcome in the 1914 requirements.

(5) Inclusion of requirement that where the ploughing of fire-
guards in open prairie is impracticable on account of ground being too
stony or rocky, or too hilly or broken to plough, the dead or dry g
and other unnecessary combustible matter shall be burned off on a strip
extending 200 feet from the track. This provision is obviously neces-
sary in order to reduce the danger of fires spreading in open prairie
lands where guards cannot be ploughed, but where the dry grass would
otherwise accumulate year after year until the occurrence of an acci-

dental fire, which, under such circumstances, might assume serious

proportions.
il On the whole, the 1914 requirements worked very
Have Proven  satisfactorily and seemed generally acceptable, aside

Satisfactory from the feeling of the railways that they should have
the right of unrestricted entrance upon fenced grazing lands for the
purpose of ploughing fire-guards, instead of being compelled to follow
the procedure prescribed in the requirements. A few other points have
been raised, concerning which it was not possible to completely meet
the sometimes conflicting points of view of the railways, but these are
of a minor character and do not modify the general statement that, on
the whole, the requirements have given very general satisfaction.
During 1914, specific complaints were received as follows: Damage
by fire: Canadian Pacific, 4; Canadian Northern, 12; Grand Trunk
Pacific, 2: total, 18. In each case the complainant was advised that
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the Board has no jurisdiction in connection with damage claims and
that recourse should be had through the courts, in case of failure to
reach a settlement with the railway concerned.

Failure to construct fire-guards, or construction unsatisfactory :
(anadian Pacific, 3; Canadian Northern, 5; Grand Trunk Pacific, 1;
total, 9.

Report by railway company that land owner refuses to permit con-
struction of fire-guards in fenced grazing lands: Canadian Pacific, 11;
Grand Trunk Pacific, 22; total, 33. In twelve of these cases, the Grand
Trunk Pacific requested authority to enter upon the lands in question
for the purpose of constructing fire-guards, notwithstanding such
refusal of the owner. In three of these cases, orders were issued by
the Board, granting authority for such entrance and construction, as
requested.

The following tables show fire-guard statistics for 1913 and 1914:




Summary of Fire-guard Construction by Railways in the Provinces of Alberta, Saskatchewan and
Manitoba, 1913 and 1914
Great Northern Grand Trunk Pacific Canadian Northern Canadian Pacific

1913 1914 1613 1013 1914 1913 1914

4,541.20 5,960.9

Length in track miles............ .. 16
3 9,082.40  11,921.8

Length in fire-guard miles (1)......
Fire-guards constructed (shown in
fire-guard milcs)

Open prairie ................. ) 1,240.80) 2,3 - gmg =
Fenced grazing lands. 1,903.7 104,85 3,708.05 387.50§ | “-f
Grain stubble lands.. ) 400.60 ) 314.10 144.1

Total constructed ........ 1,903.7 - ¥ 3,708.05 3,048.20 8
Fire-guards not constructed (shown
in fire-guard miles) (2)
RBEtptions ..-ccovosess o §2.26 I 2.633.10 3,368.00
Owner refuses entrante (3 : 5.45 »
Land already ploughed (4). 156.90 28.8 »

Grain stubble. not fire- nuanl( d

B er {3).cononrnssuves 547.59 1,118.50
Miscellaneous other reasons l“* 56 .
Total not constructed ....... 35 6,034.20

*Total of these items amounts to 1,547.70.

(1) Fire-guard mileage is double the track mileage since the construction of fire-guards is required on both sides of the track

(2) Company exempted from fire-guard construction, as to portions of line where showing made that such construction is unnecessary
or impracticable.

(3) Employees of railway company refused permission by owner to enter upon land for purpose of constructing fire-guards.

(4 ] ire-guarding unn sary, because fields already ploughed
arding in cultivated land 1 1 1 land- owner upant would undertake to plougt
price specified by the
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Fire Protection in Ontario, Quebec and New Bruns-
- wick along the Canadian Pacific Railway,
v Season of 1914

By B. M. Winegar, Forest Inspector, C. P. Ry.

g In spite of the long, dry season and the droughts in May, July, and
o \ugust, comparatively few very serious fires occurred on timber lands
immediately adjoining the eastern lines of this railway. A great
T amount of damage was, however, done in various sections by fires
which had their origin a long distance from our railway lines. Timber
: in the Laurentian mountains and on the upper Ottawa suffered
severely.

onstructing hre-guaras.

on by owner to enter upon land for purpose of

: New Brunswick 1<08€ing operations along this company’s lines are not
- New )

; Fairly Satis- being carried on, except perhaps to a limited extent,
g factory

and new settlement is not as marked as in some of the
more western prn\'in(‘cs.

Reproduction, which is very satisfactory generally, amply repays
the cost of necessary protection. A total of 43 fires occurred on or !
E within five miles of the company's lines during the fire season of 1914.
Fourteen of these occurred within the 300-foot limit; of this number |
five were proved to be of foreign origin. Nine occurred immediately |
on the right-of-way, but the agency is not definitely known. The 29 i
other fires referred to occurred on cut-over timber lands, on farms, ‘
newly settled areas, etc. There was no damage from fires starting on

right-of-way, nor did any fires on neighbouring land cause any timber
losses. The fire situation in New Brunswick is fairly satisfactory.

Slash along highways, parallel to the company’s rights-of-way, has
been pretty well cleared up, and outside of a few deserted mill pro-
perties there seems little danger of a heavy loss.

Quebec has In the old settled and thickly populated districts there
Difficult is only a small portion of the area covered by forest
Conditions

growth. These are used principally for wood-lots, but,
here and there, some local timber industries thrive. Protection in such
districts is comparatively simple, and very few losses are recorded
each year. Fires rarely get away from the average farmer in the
older districts, who is careful in doing his clearing.

Along the Laurentian and Maniwaki subdivisions, in the Lauren-
tian mountains, a variety of conditions make difficult a satisfactory |
system of fire protection. Settlement is going on all the time, right }
after logging operations. The settler follows the lumberman, and the |
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debris and slash accumulation make the reduction of the fire risk
most difficult. The average new settler is extremely careless, and
added to this is the lack of passable highways. Several very important
factors militate against the conservation of the merchantable timber and
young growth. It has been shown that the most dangerous zone for
fires lies between the railway line and the virgin forest, because here
the settler is clearing up. This strip may be two miles wide, and, in
some places, it is five miles in width.

Local organizations are needed in the villages and settlements 1o
handle all fires. Equipment for fighting fire could be kept in an
accessible spot, under the care of the local police officer, who could
be named “ fire warden.” Telephone lines and lookout stations could
be constructed at a comparatively small cost. The value of the two
last mentioned improvements is indisputable, especially where topo-
graphical conditions such as exist in the Laurentian mountains permit.

Two protective associations, which are made up of lumbermen and
pulp-wood limit-holders, are doing most efficient work along fire protec-
tion lines. One of these associations gives permits to burn during the
fire season. This idea has proved very valuable, as it educates the
settler not only to use care in handling his slash, but his contact with
the local fire officer tends to ensure a more amicable relation between
the settler and the lumberman,

In the Timiskaming country, the question of fire protection ought
to be comparatively simple. Waterways allow the use of motor boats
and a mobile equipment, and easy access could be gained to fires occur-
ring near the lakes and rivers. Telephone lines and trails are badly
needed in this area.

Ottailo The lack of organization for handling fires, the
Conditions Very absence of cleared highways in the timber districts,
Unsatisfactory  and he non-existence of the permit system for burn-
ing on settlers’ lands have resulted in a very dangerous and unsatis ac-
tory condition. Especially is this so between Muskoka and Sudbury,
and between Chalk River and Chapleau.

The system of fire protection which has been in force in Ontario
looks only to the conservation of merchantable timber, and seemingly
disregards reproduction, which is so essential.

To reduce the fire loss to forest properties a fire pro-
Can, Pac. Ry. . .
Fire Protection tection system has been developed by this company,
and the co-operation of all operating employees is
given, A fire inspection force gathered data of all fires on or within

five miles of the company's lines. Reports on the efficiency of the
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patrols furnished, under orders of the Board of Railway Commis-
sioners, were made by fire inspectors.

Circular No. 8, copy of which is attached, together with supple-
mentary letter, outlines the plan for the elimination and extinguishing
of fires which occur along the company’s lines.

Under the order of the Board a number of special patrolmen were
kept patrolling through the forest regions. During extremely dry
seasons additional patrolmen were put on; and besides these, section-
men constantly patrolled their sections,

The results proved satisfactory this past year, and little damage
was done to timber by fires of known company origin.

CANADIAN PACIFIC RAILWAY
(Eastern Lines)
OFFICE OF THE GENERAL MANAGER
Montreal, April 3rd, 1914

To General Superintendents.
Dear Sir:—

Referring to my circular No. 8, dated February 25th, covering the
prevention and extinguishing of fires on or in the vicinity of our right
of way.

Your attention is drawn to the fact that sub-section (e) of section
13, General Order No. 107, of the Board of Railway Commissioners,
specifies that the company's zone of responsibility is within 300 feet
of the track. However, the company is interested in the preservation
of all natural resources, and, therefore, whenever an employee dis-
covers a fire outside of the 300 foot zone, he should immediately advise
his superintendent, who will in turn telegraph the nearest provincial
forest officer, notifying him that a fire has been discovered in such and
such a place, outside of the company’s zone:; this, of course, so that the
provincial authorities may have an opportunity to promptly extinguish
the fire,

(Sgd.) A. D. MacTier

General Manager
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CANADIAN PACIFIC RAILWAY COMPANY
(Eastern Lines)

OFFICE OF THE GENERAL MANAGER

Montreal, February 25th, 1914
Circular No. 8

To all Officers and Employees:

Instructions Covering Prevention and Extinguishing of Fires on or
in the Vicinity of Right-of-Way.

In carrying out this Order, it will be the duty of all officers and
employees generally, to take precautions to prevent fires on or along
the railway of the Company, to promptly extinguish and prevent the
spread of fires outside the right-of-way, and to investigate and report
fires and probable cause thereof.

When fire is noticed by any irain or engine crew, on or in the
vicinity of right-of-way, they must notify first section gang after
observing fire by giving three short whistles repeated twice.

Sectionmen, as well as such other employees of the Company as
are available, must proceed at once to the fire, and take all possible
and immediate steps to prevent its spreading, and, if possible, 1o
extinguish it,

Conductor must send to Superintendent, by telegraph, from the first
telegraph office, full report of any fire discovered by himself or of
which he receives notice, giving the exact situation of the fire, its extent,
and any other information which may be of value, particularly as to the
means required to cope with it; and, when a fire threatens to be of any
magnitude, copy of this report must immediately be telegraphed by the
Superintendent to the Local Fire Inspector of the Board of Railway
Commissioners.

If fire is of such an extent that sectionmen, or other local force
available, cannot control it unaided, Superintendent, or, in his absence,
his representative, must immediately arrange for the despatch of the
Roadmaster, or other competent officer, with the necessary additional
men, who can be drawn from those available in any department, and
all necessary fire-fighting appliances, to the scene of the fire, and must
so arrange the train service that they will get to the fire with the least
possible delay, in order that no time may be lost in getting it under
control.

The officer in charge must also arrange to obtain promptly complete
statements from all witnesses so that origin of and responsibility for
the fire can be accurately determined.

Employees must not do or cause damage or injury to any of the
fire-protective appliances on any engine. The back dampers of engines
must not be opened while running ahead, or the front dampers while
running tender first, except when there is snow on the ground, and it
is necessary to take such action in order to have engines steam properly.
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Fire, live coals, or hot ashes must not be deposited upon the tracks
or right-of-way, unless they are extinguished immediately thereafter,
except in pits provided for the purpose. On no account shall ash pans
be dumped, or ashes from cars or cabooses be thrown out on the right-
of-way while running. Burning or smouldering waste taken from hot
boxes shall be covered with earth, or otherwise completely extinguished.

Fires must not be started upon or near the right-of-way for the
clearing of rubbish or dried grass from the right-of-way, between the
first day of April and the first day of November, unless specially
authorized by the Roadmaster or his superior officer. Officers of the
Board of Railway Commissioners may at any time require that no
burning be done along specified portions of the right-of-way, and
employees must observe such instructions,

General Order No. 107 of the Board of Railway Commissioners
provides as follows:

“If any employee or other person included in the said regula-
tions fails or neglects to obey the same, or any of them, he shall, in
addition to any other liability which he may have incurred, be
subject to a penalty of twenty-five dollars for every such offence.”

\ copy of this Circular must be posted at all Stations and Tool-
honses, as well as in Bulletin Books.
(Sgd.) A. D. MacTier

General Manager




PART 11

Reports of the Committee on Forests of the
Commission of Conservation

BY
CrLypg LeaviTr

Chief Forester, Commission of Conservation

RerorT For 1913

HE report of the Committee on Forests for the year 1913 is, for
the most part, one of progress.

Tue Ramway Firg Sitvartion

At the instance, largely, of the Commission of Conservation, tl
Board of Railway Commissioners on May 22, 1912, issued its well
known order, No. 16,570, with respect to forest fires along the lines
railway that are subject to its jurisdiction. The unique feature of tl
order was that it placed on the railway companies, under the jurisdi
tion of the Board, the responsibility of taking all the precautions rc
sonably necessary in order to prevent forest fires due to railway oper
tion. For the purpose of administering the order, the Chief Forester

the Commission also holds the position of Chief Fire Inspector of tl
Board of Railway Commissioners, in pursuance of a co-operative
arrangement bet 1 Hon. Mr, Sifton and the late Chief Commission
Mabee. Thus Commission has every reason to take a particu!

interest in the railway fire protection work, although the actual admi
istration of the work itself is necessarily under the sole jurisdiction
the Railway Commission, to the members of which the fullest crelit
must be given for the splendid support they have afforded the new
department.

Rallway Pire As was nnnmlm“ul at the last :mnu:-ll meeting, the r
Protection way fire protection work was organized only in western
Work Canada during 1912, In 1913, the organization was
extended as far as possible in the eastern provinces. The plan
building up an inspection staff, through co-operation with the exi«
ing fire-protective organizations of the Dominion and Provincial
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governments, within the territory already covered by the jurisdiction
and organization of each, has been consistently followed throughout.
\s a result, a considerable number of the officials of the Dominion
Parks Branch, Dominion Forestry Branch, Dritish Columbia Forest
Branch, Department of Lands, Forests and Mines of Ontario, Forest
I'rotection Branch of Quebec, and the Department of Crown Lands of |
New DBrunswick have been appointed officers of the Fire Inspection
Department of the Railway Commission. T'he principal work of these
officials has been in connection with enforcing the requirements
respecting patrol work and right-of-way clearing by the railways, as
well as co-operating with the Operating Department.of the Board in
the inspection of fire-protective appliances in use on locomotives. Thus,
the fire-protective work of the Board is carried on in full accord with
existing fire-protective organizations of the Dominion and Provincial

governments, and all unnecessary duplication is avoided.

In the Prairie provinces, fire-guard inspection has been

Fire-Guards 4
in Prairie carried on under the direction of the Chief Fire
Provinces Guardian of Alberta and the Fire Commissioner of
Saskatchewan, who have been appointed officers of the Railway Com-
mission. It is hoped that a similar arrangement may be made in
Manitoba, negotiations being under way for co-operation with the Fire
Commissioner of that province,

Almost without exception, the results of the co-operative handling
of the railway fire protection work have been highly satisfactory. Not
only has the number of fires been reduced, but most of the fires that
have occurred were prevented from spreading. It is worthy of note
that the efficiency of the work is in direct ratio to the sulliciency and
cfficiency of the inspection staff made available by the various co-oper-
ating agencies. In the western provinces, especially, very little

criticism can be made of the work. However, certain minor changes
vill be made with a view to still further increasing the usefulness of
the organization,

In the east, the work of organization has been much slower, owing
to the more conservative attitude taken by the authorities, resulting in
3 an inadequate inspection staff being made available. Assurances have
. been received, however, which will mean a very much more satisfac-
" tory organization in the east during 1914, Such extension is particu-
% larly needed in Ontario at the present time. In Nova Scotia, too, the

proposed plan of co-operation has not yet been put into effect, pending
the appointment of a provincial forester. This appointment was pro-
vided for in a law passed last spring, following the report made by
Dr. Fernow, on forest conditions in that province. It is proposed,
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under this law, to give the forester, when appointed, supervision of
forest protection work in general, including that of railway fire
inspection.

The railways have, for the most part, shown a uniformly friendly
attitude toward the work, and have made honest efforts to meet the
various requirements. There is every reason to believe that henceforth
the railways will be found near the foot instead of at or near the head,
in the list of agencies responsible for forest fires, providing the amount
of damage rather than number of fires be considered.

Rillwiys ot .Be'fore this condition shall be fully rea.ched, however,
Subject to the it is urgently necessary that further action be taken as
Commission to two classes of railways which are not subject to the
jurisdiction of the Railway Commission. These are the various rail-
ways operating under provincial charters, and the Government rail-
ways, consisting of the Intercolonial, Prince Edward Island, and
National Transcontinental.

In regard to the first class, action in the form of new legislation, or,
in some cases, a more complete enforcement of existing legislation, is
required in the provinces of Nova Scotia, New Brunswick, Ontario
and Alberta. The governments of these provinces have already been
approached in this matter, and it is hoped that steps will be taken to
improve conditions as to fire protection on provincially-chartered rail-
ways. The one great essential, which has all too generally been lack-
ing, is the provision of an adequate inspection staff for this line of
work,

During the past year, marked improvement has been shown in the
matter of fire protection on Government railways. In the spring of
1913, following representations made by this Commission and by the
government of New Brunswick, a system of special fire patrols was
established along the line of the National Transcontinental railway
between Edmundston and Moncton, N.B., and special instructions
were issued to all employees relative to reporting and extinguishing
fires occurring along the railway line. There is still much to be done,
however, before the fire protection afforded on Government railways
will be as efficient as on the lines now subject to the Railway Commis-
sion. Much still remains to be done in the matter of removing inflam-
mable material from the rights-of-way of the Transcontinental and
the Intercolonial. The former is in an especially dangerous condition,
and measures should be adopted to destroy the debris at the earliest
possible moment. Patrols should be established and regulations
applied similar to those in force on the New Brunswick division. More
attention should also be paid to the fire-protective appliances in use on
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locomotives running on portions of the Transcontinental not yet opened
to traffic.

It is believed, also, that the best results would be secured in the
long run by making the Government railways subject to the same fire
regulations as are prescribed by the Board of Railway Commissioners
for lines under its jurisdiction. This action is accordingly recommended.

In

TIGATION OF ForestT RESOURCES

Considerable progress may also be reported in connection with
matters other than railway fire protection, A beginning has been made
toward the collection of information relative to the forest resources
and forest conditions of the Dominion. The value and importance of
this work may be realized when it is considered that there is at the
present time no sufficient basis for anything like a reliable estimate of
the forest resources of the Dominion as a whole. It is, however,
known, in a general way, that these resources have been vastly over-
estimated, and that, instead of being able to supply the United States
after her timber shall have been exhausted, Canada has, as a matter
of fact, probably not more than one-fifth to one-fourth as much saw-
timber as has the United States.

Inventory of The work of collecting this information was com-
‘;‘““‘ menced during 1913 in two provinces. In DBritish
esources o "o :

Commenced Columbia Dr. H. N. Whitford has gathered informa-
tion relative to the territory south of the railway belt. In this work,
the co-operation of the British Columbia Forest Branch and the Fores-
try Branch of the Canadian Pacific railway has been of the very
greatest value, Limit-holders have also been of very material assist-
ance, by furnishing information as to the quantities of timber in
various specific sections of the province. At the same time, Mr. J. C.
Blumer has been engaged in similar work in the district west of Prince
Albert in Saskatchewan. Here the co-operation of the Forestry
Branch of the Department of the Interior has been most helpful. As
in British Columbia, the limit-holders have provided much valuable
information. It is considered exceedingly important that this work be
continued until the two provinces have been covered. This is the first
attempt at a comprehensive study of this kind in Canada, and the
results will undoubtedly be of great interest and value.

It now seems, however, that, unless the existing appropriation can
be increased, not only will it be impossible to extend this work so that
the final result for the whole Dominion may be secured within a reason-
able number of years, but it may even be necessary to cut down the
amount of work now being done in British Columbia and Saskatche-
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wan, so that the results in these two provinces may be seriously
delayed. It is believed that this work should be handled on such 4
scale that the data for British Columbia and Saskatchewan may b
gathered within the next eighteen months, and for the whole Dominion
within five years,
Study of There are also var.ious other invcstigal.io.ns for whic!
Forest it is exceedingly important that provision be made
Reproduction  (One of these is a study of forest reproduction a
rate of growth, with a careful check estimate of the amount of stan(-
ing timber on representative portions of the Crown timber lands oi
New Brunswick. There has already been tentative discussion with the
Government of New Brunswick relative to a co-operative handling of
this project. It is believed that the execution of such work as this, not
only in New Brunswick but in other provinces as well, together with
the collection, on an adequate scale, of data relative to the fores
resources of the Dominion, will amply justify a request for an increasc|
appropriation for the work of the Commission.

A detailed statement of the financial situation as to forestry work
during the current year is as follows:

Cost of investigation of forestry conditions on the

public domain, by J. H. White, approximately.... $1,700
Cost of detailed study of forest reproduction on Trent

watershed, by Dr. C. D. Howe, approximately.... 1,600
Study of forest resources and forest conditions in Sas-
Katehowan, by 1. C BIMIBCE v oo veir vinassusnsnens 1,000

Study of forest resources and forest conditions in
British Columbia, by Dr. H. N. Whitford, to date 1,600
Necessary, for balance of fiscal year......coovuvnenns 1,100

The total approximate cost of conducting all the above field work
exclusive of travelling expenses of the Chief Forester, is thus approxi
mately $7,000. The projects of Messrs. White and Howe were con-
ducted only during the summer, approximately four months, Messrs
Whitford and Blumer were not employed until late in the summer.

Dr. Whitford is still on duty, and the above estimate ($2,700)
covers a period of approximately seven months. The estimate for
Mr. Blumer's work ($1,000) covers approximately four months’ work,
and it is impossible to continue the project at the present time on
account of lack of funds. Both these projects will require to be prose-
cuted during the whole of the coming year, and longer, unless the
benefit of the work already done is to be largely sacrificed. In addition,
provision should be made for one man to work with Dr. Whitford, in
order that the report on the entire province of British Columbia may
be completed within the next eighteen months. Provision should also
be made for a detailed study of forest reproduction under various con-
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ditions, on burns and cut-over lands in British Columbia, to supplement
the information relative to the stand of timber, etc., being collected by
Dr, Whitford.
A detailed summary of the needs for the ensuing fiscal year is as
follows:
For continuation of work of Dr. H. N. Whitford,

study of forest resources of British Columbia.... $4,500
For additional man to co-operate with Dr, Whitford in
British Columbia .......ccuvvuinns 4,500
For continuation of work of J.
resources of Saskatchewan 4,000
Study of forest reproduction in British Columbia 2,000
Co-operative forest investigation in New Brunswick.. 2,000
TROMEE 35 6o snh RS AR AR N E AT ST $17,000

The total needed is thus $17,000, or $10,000 additional to the sum
made available during the present year. If the Commission desires to
retain the services of Dr. Whitford and Mr. Blumer, continuous em-
plovment must be provided, otherwise new men must be found when
the work can again be taken up, thus losing the benefit of the personal
experience gained by the men, and delaying the work so greatly that
its value will be largely lost before the final results can be secured.

DominioN Forest RESERVE EXTENSION

Fach year, for some years past, the Forestry Branch of the Depart-
ment of the Interior has had six or seven parties in the field examin-
ing the lands in the western provinces which are under Dominion
jurisdiction. The purpose of this work has been to determine the
lands that control watersheds or are absolute forest lands and which
should, therefore, be set apart for timber production. In addition to
the area of 35805 square miles already set apart for forest purposes
by Act of Parliament, the surveys show that there is an additional
area of 20,980 square miles which is best suited for timber growth.

Protection of 1 hese areas are of two characters. There are, first, the
Forested large forested watersheds in the northern portions of
Watersheds the provinces of Manitoba, Saskatchewan, and Alberta,
such as the Porcupine hills, the Pasquia hills, the Swan hills and
others. These form the main watershed between the Mackenzie and
Churchill River systems and the Saskatchewan and Red River systems,
and should, in addition to protecting the water supply, form the great
source of timber for domestic and manufacturing purposes for the
great prairie regions to the south,

The second class of reserves are smaller or larger areas of light
sandy lands, scattered through the prairie, which are of absolutely no
agricultural value and which, although now generally denuded of tree
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growth, may, by an active policy of reforestation, be made of great
value to the surrounding prairies.

In the Railway Belt, in the province of British Columbia, there arc
also large tracts of mountain country which are suitable only for fores(
lands, and which, after examination, have been recommended for
addition to forest reserves, The Commission of Conservation shoull
use its influence to secure these additions to the forest reserves.

A detailed statement of the results of the Forestry Branch examina
tions is as follows:

Approximate Areas of Additions to the Dominion Forest Reseruves
Recommended by the Forestry Branch, Department of the Interior

Brrrisi CoLumpia (RarLway Bert)

New Reserves Square miles
Shuswap Lake 1,097
OP®issvsssssiasiis 1,044
Nahatlatch : 935
Joss Mountain ............. 802
i TIT Yo > 747
L D L T 1,200

Sy T ]
Bat Creek covivvsesinsernaey 178
LBPOH b v5o v aisususinn 3 6 SEEATS EERILEEDEEIPNS 30

e 208

Total for British Columbia............... 6.033

ALBERTA

Lac la Biche (new reserves) ..........cec0.. 4,248
Lesser Slave (addition).....crvciecenciness 8 1,496

—_— 5,744

Tothl for AN« coivavnsivvrsiusnsone 5744

SASKATCHEWAN
New Reserves

Square miles
| R PSR PR SRS 63
Sheep Creek ....... v 7
Stench Lake ... . 27
BODOR s vsinnvasssy 25
Steward..... 31
Eagle Hills 34
Good Spirit Lake... 6
Manitou Lake..... 180
Sturgeon River.. 560
Pasquia Hills. .. o 8392
Big River........... e 1,250
Battleford. 7% ’ e 951
EIDOW . v snvsvrersrnsasssssarnn o sesssvavsses 115
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Additions to Existing Reserves

Cyoress HUlls,..ovoivssnrarenvavesvvsrvsasyos 26
POLEUDING v v snsvonss » s sassvsswspsenspessrss 2,559
2,585
Total for Saskatchewan.................. 8,426

MANITOBA

Square miles
Lake Winnipeg (new reserve)............... 546
Eastern Manitoba (new reserve)............. 231 .

S — i

Total for Manitobt.isrsssresensrsnsisass 777

Total for British Columbia (Railway Belt), Alberta, Saskatchewan and
Manitoba, 20,980 square miles.

TRENT WATERSHED SURVEY

There is now in process of publication a report on the Trent
\Vatershed Survey, by Dr. C. D. Howe and Mr. J. H. White. This
report was prepared under the direction of Dr. B. E. Fernow, and
shows very clearly the serious consequences which have followed the
agricultural settlement of a section of old Ontario, which for the most
part is essentially non-agricultural in character. The soil having
quickly become impoverished from cultivation, the people who remained
on the poorer lands are living under undesirable economic conditions.
The merchantable timber has been largely removed, and protection from
fire on such lands, having ceased to be worth the while of the limit-
holders, has therefore practically not been given. Neither has such
protection been considered practicable or worth while on the part of
the Provincial Government itself. The result is that the repeated fires
have destroyed a young growth of timber having a potential stumpage
value of millions of dollars, besides impoverishing the soil, facilitating
erosion, and so changing the composition of the forest that its possible
future value is greatly decreased.

This is a matter of serious import to the Dominion
.‘lf’r ::;“é‘::lf‘ Government, since the area in question comprises

a large portion of the watershed of the Trent canal,
the partial construction of which has already involved the expenditure
of something like ten millions of dollars. It is thoroughly established
that a forest cover exercises a very beneficial influence in preventing
extremes of low-water and high-water stages. The maintenance of a
forest upon the slopes is, therefore, of the greatest importance, in order
to supplement and protect the necessary system of dams for water
storage. To this end, it is essential that an adequate system of fire-
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protection be established. Even during the past summer, fires burned
over not less than 190,000 acres, largely covered with young growth,
causing an enormous present and prospective loss. The interest an/
responsibility of the Provincial Government is great, since it still con-
trols approximately one-third of the area in question. Probably the
most practicable arrangement would be for the Provincial Government
to take the initiative, the Dominion Government making a cash con-
tribution to cover a portion of the cost of protection, in consideration
of its very great interest in the matter. Co-operation on the part of the
municipalities and private owners is also suggested in the report, It
is believed that this matter is of sufficient importance to justify a con-
ierence between representatives of the Dominion and Provincial
governments, looking toward the adoption of a definite co-operati
plan for the solution of the problem.

It should be understood that the situation in the Trent watershed
is not an isolated case, but is merely one example of a situation which
exists to an alarming extent in other portions of the Dominion.

Forest Starr Unper Civin Service Comwission

In accordance with recommendations made at the last annual meet-
ing, representations were made to the Federal and to the several Pro-
vincial governments urging the extension of the merit system of
appointment for forestry and fire-protection work. So far as the
Dominion Government is concerned, this matter is covered in a general
way in the report of Sir George Murray, which is now under considera-
tion by the Dominion Government. The elimination of political influ-
ence in matters of personnel is believed to be absolutely essential before
satisfactory results can be hoped for in fire-protective organization
The extension of the jurisdiction of the Civil Service Commission to th
field staff of the Dominion Forestry Branch would go further in
increasing the efficiency of the fire-protective work of that organization
than perhaps any other step that could be taken. This matter should
again be strongly urged upon the Dominion Government.

Forestry oN DoMinioN Timper BerTus

During the past summer, a study has been made for the Commis-
sion of forest conditions on the public domain in Alberta, Saskatche-
wan and Manitoba and the Railway Belt of British Columbia, In this
study, which was conducted by Mr. J. H. White, particular attention
was paid to the matter of fire prevention through brush disposal, and
to the question of securing a natural reproduction of the forest through
control of the methods of cutting. In addition to certain technical
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features, the question of organization is raised, and the fact is brought

it that in matters affecting the timberlands of the Dominion Govern-
ment, jurisdiction is divided between three separate branches of the
Department of the Interior.

As to the timber berths, which comprise a very large percentage of
the accessible merchantable timber on the public domain, both inside
outside the forest reserves and Dominion parks, responsibility
< upon the Timber and Grazing Branch of the Department of the
jor, which is, to a large extent, in practice, a fiscal organization,
red with the collection of revenue, the prevention of trespass, the
Iministration of grazing leases, etc. This is due to the fact that,
cgally, the licensed timber berths are not a part of the forest reserves
r parks, even though included within their exterior boundaries. The
isdiction of the Forestry and Parks branches in the enforcement of

timber regulations extends only to the lands in the forest reserves and

Dominion parks not included in licensed timber berths. However, in

the matter of establishing and maintaining fire patrols, the whole
csted portion of the public domain is covered by the organization
the Forestry and Parks branches.

Brush The question of brush disposal as a fire preventive
3rus

Disposal as measure, and of so controlling the methods of cutting
Fire Preventive ;5 o ensure the perpetuation of the forest, are the
principal technical features of present-day forestry practice, and pro-
vision for these matters is made in the licenses covering all timber
berths,
Both the Forestry and Parks branches have field organizations
tually on the ground, sufficient to handle the work which falls within
their respective jurisdictions, The Timber and Grazing Branch, which
has jurisdiction over the licensed timber berths, is, however, not so
fortunately situated in this respect, since it has only a limited field
stall. The Crown timber agents and their office staffs are obviously
Wle to devote any material personal attention to these technical
tters in the field. The inspectors under the Crown timber agents
the only men upon whom this work can fall under the present plan
anization, Of these, one is at New We:

stminster, one at Kam-
ary, six at Edmonton, four at Prince Albert, and
five at Winnipeg. The time of these men has previously been fully
occupied with the duties regularly incident to their positions, and it
woull be hopeless to expect that anything like adequate results can be
accomplished by trying to place upon these already fully occupied men
the responsibility for the enforcement of the technical forestry pro-
visions of the licenses. These provisions have not been enforced in
0—C. ¢

loops, one at Cz
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the past on the licensed timber berths, nor can they by any possibil
be enforced under present conditions of organization,

From a forestry and fire-preventive point of view,

Lack of ' A .
Technical thus have the anomalous situation of a total lack 8
Supervision the essential features of technical supervision ti

logging operations upon lands containing the vast majority of the
accessible merchantable timber which is now the property of 1
Dominion Government. Until this situation is remedied in some way,
the Dominion Government can have very little cause for self-congra-
tulation so far as the practice of forestry is concerned. The particular
way in which this problem of organization should be worked out is,
course, strictly a departmental matter. The main consideration is
the results ought to be accomplished in some way.

It goes without saying that, whatever the solution, it must involy
the assignment to this work of men who are fully qualified by training
and experience to enforce the technical provisions of the timlor
licenses with due regard at the same time to the future of the forest o
and the interest of the lumbermen concerned. Efficient results :
minimum of cost to the operator must be the aim. This work can most a1
certainly not be handled by men without special qualifications in th
way of training and experience.

The above is not intended, and should not be considered as, a
criticism of the Timber and Grazing Branch. The situation simply
appears to be that the Dominion Government has made no provision
for the administration of forestry regulations upon the licensed timber
berths of the public domain. As a result, the protection and perpet
tion of the forest upon the best timbered areas, both within and out
the forest reserves and parks, is most seriously endangered. I
correction of this omission is of the most pressing importance, and will
amply justify the submission of strong representations by this Com

mission to the Dominion Government,

RECOMMENDATIONS OF COMMITTEE ON FORESTS, 1913

The Committee on Forests finds that, since the last annual meeting,
the situation, to which its recommendations at that time referred, |
changed but little, and that it can repeat with propriety most of t
propositions then formulated--with some additions.

1. The protection from forest fires, in which decided progress
has been made, still requires assiduous effort to make it effective in
all directions.

2. The matter of fire protection along Government railways should
be further taken up with the Dominion Government, and such rail
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ossibili ways should be made subject to the fire regulations prescribed by the
Board of Railway Commissioners for lines subject to its jurisdiction.

view, we 3. Representations should be made to the governments of Nova
| lack of Scotia, New Brunswick, Ontario and Alberta, urging that both legisla-
tive and administrative provision be made for requiring provincially

rision
chartered railways to take adequate steps to safeguard the adjacent

y of the
country from fires due to railway causes.

y of t

me wiy, 4. The ascertainment or inventory of timber supplies has been

f-co sroperly begun in British Columbia, in co-operation with the Pro-
properi) S

vincial Forest Branch and with the Forestry Branch of the Canadian
Pacific railway, and in Saskatchewan in co-operation with the Domin-
ion Forestry Branch. This work should be persistently continued.

»articular
out is, of

on is t
Co-operation of the Provincial Government of New Brunswick for the
st involve same purpose should be encouraged, and the governments of Ontario
y training and Quebec invited to pursue a similar course.
le timher 5. T'he attention of the Dominion and Provincial governments
the forest should be again drawn to the vital necessity of withholding from
sults at a settlement all lands which cannot properly be classed as agricultural,
can most and of setting such lands apart for the permanent production of timber
ms in the supplies. The importance should be especially accentuated of reserv-
ing and protecting from fire the vast areas of young forest growth, in
red as, a order that they may reach merchantable size and form a future source
on simply of local revenue and industry.
provision 6. The governments of Ontario and Quebec should be urged to

ied timber undertake a systematic classification of land in the “clay belt” in
perpetua- advance of settlement, in order to have settlement properly directed.

nd outside 7. A strong effort should be made to secure co-operation between
red. The the Dominion Government and that of the Province of Ontario, to
2, and will solve the problem of protection and recuperation of the Trent
this Com watershed.

8. The extension of forest reservations in the public lands of the
west should be forwarded, as the surveys by the Dominion Forestry
Branch develop their desirability.

il meeting, 9. The organization of forestry branches should be urged on the
‘erred, has . two forest provinces, New Drunswick and Nova Scotia, which are
ost of the | still without such an agency.

10. The Commission reiterates its opinion that, in the forest services
of the Dominion and Provincial governments, more than in any other
ffective in | service, the appointments should be based on capability and experience,
such as may be secured by civil service examinations.

11. Representations should be made to the Dominion Government
looking toward the adoption of some plan, whereby adequate pro-

913

1 progress

ays should
such rail
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vision may be made for the enforcement of the technical provisions to

affecting lumbering operations on the licensed timber berths,

12. The immediate establishment of a game preserve in the southery
portion of the Rocky mountains, in Alberta and British Colum!
adjacent to the Glacier National Park of Montana, should be ur,
upon the Dominion Government and the Government of British Colum-
bia. Immediately favorable action npon this recommendation is imper

ative in the interests of game preservation.

13. In the opinion of the Committee, an expenditure of $25.000
per annum for the next four years is urgently needed, to furnish
basis for formulating and forwarding a forest policy for the Dominion

14. In view of the importance, for water-power development, of
the forest cover on the upper waters of the Winnipeg river, and
especially on the watershed of the lake of the Woods, steps should
be taken to segregate as a forest reserve the area drained by this ex
river.

REPORT FOR 1914

In the matter of forest [vl'nl\'t‘liun, the gene ral aspects of the situa-
tions have not changed materially since the last meeting, though there
have been improvements in some respects,

The fire season of 1914 was the worst since 1910, and the aggre
gate of loss will be heavy. Fire-protective organizations throughout
the Dominion were severely taxed, and, in most cases, the results have
shown that these organizations need strengthening in one or more re
spects, in order to provide really adequate protection. In practically
all cases, larger appropriations are needed, especially for the prote
tion of young forest growth., This action, wherever at all practicable
under present conditions, is fully justifiable on the basis that fire pro- an
tection must be regarded, not as an expense, but as an investment, 0
necessary in the public interest, that will pay high dividends in the
future. tic

INVENTORY OF FOREST RESOURCES
The inventory of forest resources, begun in Dritish Columbia
Saskatchewan in 1913, has been continued during the past year. The
financial situation has, however, made it necessary to cut down ex-
penses, and the work in Saskatchewan, under J. C. Blumer, has heen
discontinued, with apparently no prospect of its being again taken up m;
during the coming season. The work in British Columbia is heing
continued under Dr. H. N. Whitford and Roland D, Craig. sq

As indicated last year, there is strong reason for the belief that
the forest resources of Canada have been much over-estimated in the
past, and the necessity for a general stock-taking is obvious, in order
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to provide the basis for a comprehensive plan for the intelligent con-
servation of this most important resource.

In British Columbia, during 1913 and 1914, figures
The Work in _and other data have been collected covering over 200,
British Columbia (), square miles, at an average cost of about six cents
per square mile. The explanation of this low cost lies in the fact that
a very large amount of detailed information had been previously col-
lected at great cost by the DBritish Columbia Forest Branch, the
Dominion Forestry Branch, the Canadian Pacific Forestry Branch,
and a great many limit-holders. Practically all this information has
been placed at the disposal of our investigators, and has been supple-
mented to a limited extent by further data collected by them at first
hand, on the ground. Without the admirable co-operation of all these
agencies the results which are being secured would be impossible
except at a cost that would be prohibitive to the Commission. It is
hoped that with one more year's work, the report on the timber
resources of British Columbia will have been completed. In addition
to the descriptive text, this report will include maps showing land
classification, forest regions, sylvicultural types, and

range of the
principal tree species.

In Saskatchewan, the work, to date, has covered some
60,000 square miles, but the information collected on
a part of this area is incomplete, as financial con-
siderations made it necessary to discontinue the investigation. At
least another year should be devoted to completing the work in

Progress in
Saskatchewan.

Saskatchewan, but it does not seem possible to carry it forward
during 1915. The investigations already made show that the total
amount of spruce in the timber limit belt of Saskatchewan is dis-
couragingly small, especially in proportion to the vast area over which
this timber is scattered, F

ire has been largely responsible for this situa
tion, and the need is emphasized for more adequate fire protection,
From this uncompleted investigation, the indications are that, of
spruce saw-timber, there are in the portion of the province of
Saskatchewan accessible by present logging methods, some 2,100
million feet, board measure. This area comprises 27,000 square
miles, and includes all the timber limits, for which specific esti-
mates have been secured from most of the limit-holders. Between
this timber-limit belt and the Churchill river is another area of 33,000
square miles, with no timber limits, and for which the incomplete data
available indicate a total stand of 1,200 million feet of spruce saw-
timber, generally inaccessible under present conditions. North of
the Churchill river is another vast area of 88,000 square miles, on
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which the timber is generally poor and scattering. Assuming 1

vast inaccessible area to contain 200 million feet of spruce saw-timl
we have, roughly, for the whole of Saskatchewan a total of only 3,500
million feet of spruce of saw-timber size, of which not quite two-thirs thi

is accessible at present.

While no detailed study has been made in Manitoha

Estimate for : . :
Manitoba and and Alberta, a very rough indication may perhaps

Alberta. sccured by applying the averages found in Saskatcl
ewan. If this be done, we would have for Manitoba about 2
million feet of spruce, and for Alberta, some 6,000 million feet, mal
i 12,000 million feet of spr

Re
De
ab

a rough total for the Prairie provinces
saw-timber.

While these figures are for the most part only rough approx
tions, they indicate clearly the depleted condition of these for
and, before the advent of the white man, which has so generally |
followed I»_\ lar and destructive fires, they, undoubte “_\, conta
many times their present stand of timber. With adequate pr

tion from future fires, these great arcas would gradually re-esta
their former productivity of timber wealth

RerropucTion Stupy N Dritisu CoLuMnia

During the past summer, an investigation was made by the (
mission, to determine the conditions under which the reproductior
commercial tree species is occurring most advantageously in the co
region of British Columbia. Particular attention was paid to
effect of fire upon the reproduction of Douglas fir, which is the n
valuable and most widely distributed species in the province,
study was conducted by Dr. C. D. Howe, of the Faculty of Forest:
University of Toronto. In this work the Dritish Columbia T
Jranch co-operated by assigning a forest assistant to work with
Howe, and by furnishing a considerable amount of information a
able from the head office in Victoria. The report is now being
in shape for publication,

The report emphasizes the fact that the popular assumption
nature alone will provide satisfactorily for the replacement of v
able commercial forests on cut-over and burned-over lands is
partially true. Nature is oftentimes wasteful in her methods,
needs to be aided by man in order to secure the best results. Thi
particularly true with regard to forest resources, The detailed investi
gations made by Dr. Howe, in British Columbia, show, in the |
place, that the burning of logging slash, at selected times and under
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ling this proper supervision, not only greatly reduces the fire hazard, but favors
v-timber, the reproduction of Douglas fir by exposing the mineral soil. However,
ly 3,500 repeated fires, and fires occurring during dry periods, not only destroy

vo-thirds the young growth, but the seed trees as well, thus preventing or greatly

irding the establishment of a stand of commercial species.

Vanito - As ¢
Repeated Fires _ . E
rhaps be Destroy Valu- left after logging, so that one fire leaves enough for

saskatcl able Species, seeding purposes. Each fire thereafter, however, re-

ut 2,50 luces them in proportionately larger quantities. Thus, through the

eneral rule, a sufficient number of seed trees is

, mal liminution of seed trees, each fire makes it increasingly difficult to
f spr re-cstablish, by natural means, the forest on the successively burned
On this account, in many sections, reproduction of valuable
prox ies is wholly inadequate in amount, or is entirely lacking, since
s for ( successive fire diminishes the carning capacity of the area, from
ally 1 the point of view of timber production, unless artificial planting be
cont rted to; and this is impracticable at the present time, on any large
¢ pr le, on account of the great expense involved. The same results
wever, be secured at relatively slight expense, by providing
b \'\]'t'\'i.ln_\‘ those

-esti

adequate protection from fire on cut-over lands
bearing young forest growth at the present time. In a sense, protec-

rowth is more essential than that of mature timber, since

-.-“.i'\ulm\'

the effect of fire is so much more disastrous, a single fire entirely
the ( estroying the young trees, while the old timber on the Pacific coast
luetior ry fire-resistant, being protected by a thick covering of bark.
he coastal idditional protection needed naturally means the employment of
id to t larger patrol force than has previously been practicable, on account
the mos f the limited funds available.
nce.
_l.m"" RALway Fire PROTECTION
ia |
with Dr Under the fire regulations of the Board of Railway Commissioners,
tion avail the railway fire protection work has been continued along the lines of
being put mization and policy established during 1912 and 1913. Steady
vement has taken place, and it is only fair to state that along
iption that hundreds of miles of railway lines, especially where there are no
f imber limits, the fire protective organizations of the railway com-
ds is onl imies have proved the most effective, and, in some cases, the only
r ed, agencies in those particular sections, for the extinguishing
nated

thods,

Some of the worst fires have been those which orig

a distance from the track and, in many such cases, the railways have
been very effective in checking the spread of fires, for the origin of
which they were in no wise responsible.




88 COMMISSION OF CONSERVATION

The Board has established co-operation, in the handli

g:)r-eop;rr;::'t‘u:: of its railway fire in..slmjlinn -\\'urk, \\"ith governmen! Ra

fire-protective organizations in all of the forest pro He
vinces with the single exception of Nova Scotia. In that province th Cr
situation reported a year ago still exists, and active co-operation Wi
still pending, awaiting the appointment of a provincial forester, e
which appointment provision has been made by law. Fire protection thi
in general, and the railway situation in particular, would benciit tio
greatly by the early appointment of a qualified man to this position. efi

At the past two annual meetings attention was called to the ne
for more adequate control of railway fire-protective work in a numlbr
of the provinces, along lines not subject to the Board of Rail
Commissioners. This situation has, to a considerable extent, by

cleared up during the past year.

: Under the terms of the Canadian Northern Railw
Lines Brought = A 1
Under Railway CGuarantee Act, a number of provincially-chartered
Board. in the Canadian Northern system have been decla

works for the general advantage of Canada, and thus come under
Board's jurisdiction. Of these, the most important are the Halifux

and Southwestern, in Nova Scotia; the Quebec and Lake St. |«
incroft and Ottawa, in Ontario.  Also

in Quebec; and the Trondale,
the Canadian Northern Pacific, comprising the British Columbia |

of the Canadian Northern system, will come under the Board when S{'
it is completed and opened for operation. R
The International railway of New Brunswick, a provineially-cl ti
tered line, has been absorbed into the Government Railways systc ol
The International runs through an almost solid forest, so that *
acquisition by the Intercolonial serves to emphasize the need for %
adoption of the same fire-protective measures upon Government | o
as are required by the Government, through the Railway Comn _\'
sion, upon lines privately-owned. Upon the International, in partic
there is needed the establishment of special fire patrols and a thoro to
cleaong up of the right-of-way. Also, the special instructions 1 o
regular employees relative to reporting and extinguishing fires, issued
during the past two summers, by the management of the Intercolonial, Co
should be repeated prior to April 1, 1915, and each spring thereaiter. ﬁf
A year ago a resolution was adopted by the Commission, urging 0
that Government railways should be made subject to the Railway th

Commission, so far as fire protection is concerned. However, this
action has not yet been taken,
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Befagion o Railway companies throughout Canada are seriously
Railway Fire  handicapped in their efforts at fire protection by the
Hazard presence of large quantities of inflammable debris on
Crown and private lands immediately adjoining railway rights-of-
way. The prevention of fires through reduction of the hazard is o
most essential feature of any campaign for better fire protection.  All
that the railways can reasonably be required to do under the regula-
tions of the Railway Commission can never be more than partially
cficetive so long as the lands adjoining their property are allowed to
constitute the worst possible fire-traps. Further legislation, coupled
with adequate enforcement, is necessary in order to provide satisfac-
torily for remedying the conditions on private lands and on Crown
lands under license. As to Crown lands not under license, the remedy
needed is not legislation, but provision for the expenditure of money,
in order to gradually clean up the most dangerous sections. This,
gain, should be regarded, not as an expense, but as a dividen{-pay-

investment.  Work of this kind, especially along railway lines
throngh parks and forest reserves, would be thoroughly suitable for
alien enemies, for whom self-supporting employment must be fur-
mished,

\While the situation, as a whole, is still in urgent need of attention,
distinet progress has been made along this line in some individual cases

During the year, the provincial authorities of Dritish

Burning Y ¥ 4 [y p
of Slash Columbia issued instructions requiring the burning
Required of slash resulting from new public road construc

tion, and also made provision for a beginning at cleaning up the
old road slash, left from the work of previous years. Although only
a relatively small beginning has been made as yet, the situation should
now improve from year to year. The reduction of fire hazard in this
wav will materially benefit the general situation, and will be of par-
ticular value in the numerous cases in the mountains where public
wagon roads necessarily parallel the railway lines closely.

In Ontario, provision appears to have been made for the satisfac-
tory disposal of road slash on the very considerable amount of new
construction, particularly in proximity to railway lines.

Coumeration A particularly creditable piece of co-operation hj“
Secures Good  been brought about between the Grand Trunk rail-
Results way and the Department of Lands and Forests of
Ontario, whereby an excellent beginning has been made in reducing
the railway fire hazard through Algonquin park. This arrangement
contemplates the careful and thorough disposal of inflammable debris
on the Grand Trunk right-of-way and a strip of the Crown lands
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adjoining on both sides, through the park, the cost to be shared equa
between the railway company and the provincial government. It
understood that this work will be continued next summer, until t
mileage through the park shall have been completed.

A further example, on a somewhat smaller scale, is the work do
by the Department of Indian Affairs in disposing of old slashings
along the Canadian Pacific line through the Shawanaga Indian Resery
in the Muskoka district, Ontario. This work has been most efficient]

done, and practically eliminates what was a serious railway fire hazar

In these, and other individual cases, the railway companies h
shown a thoroughly co-operative spirit, which has gone far tow
inducing land owners to do their share and to meet the companies h
way. The continuation and extension of such co-operation will, in

course of years, reduce the railway fire hazard very materially.

DoMmiNioN Forest RESERVES

During the past year material additions have been made to
area of Dominion forest reserves in Saskatchewan, but there are
ricultural forest lands in all the western pi
inces which should likewise be included in permanent forest resery

large areas of non

At the present time the total area of forest reserves and parks i
follows:

Manitoba...... ¢ 4,072.50 square miles
Saskatchewan...... 9.680.79 *“ ¥

RIDSTER: o o e
British Columbia

Total iisovanans

The net area of forest reserves alone is as follows:
Manitoba......
Saskatchewan..

Alberta......
British Columb

..... .o, 407250 square miles
..... . 968079 *“ ’

Torl. ..t R RS Ty A 3597600 *“

Areas temporarily reserved, with a view to being, later, includ.

permanent forest reserves, are as follows:

Manitoba, approximately

Saskatchewan, approximately " 3200 *“ ¢
Alberta, approximately. 14000 “
Total IS S TA R A > eR A 17,900 *“ .

This does not include areas which were examined during 1914,
the temporary reservation of which has not yet been approved.

700 square miles

he
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Commission should exercise its influence to secure the early reserva-
ion of these additional areas of non-agricultural lands.

Crvir, SErvICE REFORM

I'he merit system of appointments is not yet in effect in the field ser-

ice of the Dominion Forestry Branch. The passage of the proposed

Civil Service Act would presumably lead to an order in council putting
this very necessary reform into effect, together with others. However,
there now seems to be some doubt as to whether this legislation will be
enacted during the coming session of Parliament. All experience goes to
Jiow that a really efficient field service cannot be developed under the
patronage system of appointment, and it is believed that, in the interests
of forestry, the adoption of the merit system should be brought about at
the carliest possible moment. The Canadian Forestry Association has
Jso urged this reform for years, and it has been recommended
by Sir George Murray in his report to the Dominion Govern-

ment. It is understood that favourable assurances have been given
by the Government. It appears, however, that the enactment of the
new Civil Service Act is not essential to this action, but that it can be
taken at any time by an order in council, under existing legislation,
which action would still be necessary even under the proposed new
\ct. It is therefore believed that, whether the new Act is passed
or not, at the coming session of Parliament, the Government should

be strongly urged to issue an order in council placing the field
‘¢ of the Dominion Forestry Branch in the inside service, and
providing for the filling of all places by competitive examination.
Many of the force, as at present constituted, are fully competent, but
many others are not, and provision should be made for appointing
qualified men. This is most urgently needed at the present time to
place Dominion forestry on a satisfactory basis.
It should also not be overlooked that similar action is necessary as
to the forestry and fire-protective services of the several provincial
wvernments,
ForesTrRY oN DomiNioN LANDS

\V'e are still faced with the anomalous situation of a practically com
plete divorce between the theory and practice of forestry on Dominion
lands held under license to cut timber. This matter was discussed last
vear, on the basis of a report made for the Commission by J. H. White,
f the Faculty of Forestry, Toronto. It was then shown that, while the
Forestry Branch is well equipped with men technically trained in fores-
try and is administering the forest reserves, as well as affording
fire-protection both within and outside these reserves, it has abso-
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lutely no connection with the administration of cutting regulatio
on the licensed timber berths, although many of these berths a
included within the boundaries of the reserves. This is because th
timber berths are not legally a portion of the forest reserves. At tl
same time, the Timber and Grazing Dranch, which is charged with
the administration of the timber berths, has not, so far as known, even
one man in its employ who has had any training in forestry whatever
As stated last year, the principal technical features of present-d:
forestry practice are such control of the methods of cutting as shall
ensure the perpetuation of the forest, and such measures of brush d

posal, as a fire-preventive measure, as may be found practicable ar
desirable under the conditions of each individual case. The licens
timber berths naturally include the bulk of merchantable accessible
timber on Crown lands, and it is obviously illogical and thoroug!
undesirable in every way to permit the cutting of this timber with
the most careful and intelligent enforcement of the existing regulatios
which have for their object the perpetuation of the forest, by wise 1
Such enforcement is, however, not now provided, and is imposs

under existing conditions of organization.

Forest RESERVES IN OONTARIO

The present area of forest reserves and parks in Ontario is 22,574
square miles, or 14,447,360 acres. This area, while large in itseli
not great in comparison with the 108,089,362 acres of provincial :
township forest reserves and parks in Quebec; nor is it large in pr
portion to the total area of non-agricultural lands in Ontario wh
must always be chiefly valuable for the production of timber. Th
are many millions of acres of cut-over or burned-over forest lands in
this province, belonging to the Crown, which are now practically witl
out fire protection, but which contain a great deal of young growth
and much timber at present below merchantable size, This timh
if protected from fire, would, however, ultimately become merchas
able.

The present annual revenue from woods and forests in Ontaric
in the neighbourhood of $2,000,000. Tt is obvious that, if this revenu
is to be maintained, new areas must be continually opened up for lum
bering, and this, in turn, necessitates the protection of the non-mer-
chantable areas and the young growth, in order that, when the time
comes, they may contain merchantable timber ready for cutting, Any
other policy means the sacrifice of a large future revenue to avoid
much smaller present expenditures. Since the expense of protecting
the large areas of young growth during the necessary period of many




ilatio
ths ar
use th
At th
ed with
m, even
hatever
nt-d:

as shall
ush d
ble ar

license

cessibl
roug!
with
ulatic
V iﬁ\‘ 1

1POSS

itself

1cial

e in |

ilr wh
Th

lands in

ly with

)ntari

5 reventi
furl‘
non-m
the time
ng. Any

to avoid

protec
| of many

REPORTS OF COMMITTEE ON FORESTS 93

years would in the aggregate be heavy, while there is, at the same
time, a strong demand for the surplus revenues for purposes of general
governmental administration, the problem is undoubtedly a difficult one.
It seems probable that the situation could best be met by the adoption
if a definite policy which would result in the reservation and placing
mder protection each year of a limited but definite area of young
forest growth, found upon examination to be most suitable for this
purpose. An excellent step in this direction was the addition last year
f 2,000 square miles to the Mississagi forest reserve, and 811 square
miles to the Algonquin park; but this constitutes only the beginning
f what should be adopted as a definite and continuing policy.

The necessity for further protection of important

Protection

of Waterehadi watersheds must also be considered. Water-power

development is now a vital factor in the industrial life

he province, and this importance is bound to increase tremen
ly in the future. For the intelligent protection of this great interest,
forest preservation is absolutely essential. A concrete example of this
relationship was brought to the attention of the Commission at the
mual meeting a year ago, by Mr. J. B. Challies, Superintendent of
the Dominion Water Power Diranch. As a result of the representations
made by Mr. Challies, a resolution was adopted by the Commission,

vouring the establishment of a forest reserve on the upper waters of
the Winnipeg river, and especially on the watershed of the lake of the
Woods, So far as known, however, no action has been taken by the
ntario Government.
TrENT WATERSHED
At the last two annual meetings of the Commission, there has been

iscussion of the situation on the watershed of the Trent canal,

resolutions have been adopted and transmitted to the Ontario
rmment. However, so far as known, there has been no action
ken, and the situation remains unchanged.

The land surface of this watershed comprises some 2,000 square

les, of which about one-third, or 725 square miles, still remains in

mwnership of the Provincial Governmen

Of this, 450 square miles

still under license, while 275 square miles, or 176,000 acres, repre

nt limits which have reverted to the Crown, after the licenses had

sed or been abandoned. These Crown lands are practically all
non-agrienltural, and are chiefly valuable for forestry purposes.

[t is understood that, on account of financial considerations, and

the existence of very large areas of similar or better forest lands in

the province, for which it is impracticable at the present time to pro-
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vide adequate protection, there is little hope of the Provincial Gove
ment being able to provide the amount of protection urgently nec
in the Trent watershed.

On the other hand, the Dominion Government is vitally interc
in this situation, having already expended some ten million doll
upon works pertaining to the Trent canal. The protection of 1
watershed, and consequent regulation of waterflow, are essential
the full success of this undertaking. It is believed that, under these
circumstances, the Dominion Government would be amply justified in
incurring further reasonable expense for this purpose, in order
protect the investment already made, as well as the future expendit:
which must be incurred in completing the project.

In the Dominion Forestry Branch, there is already in existence an

organization admirably equipped to carry on this work. The Domir
Government has already been authorized by the provincial anthor
to acquire Crown land in the Trent watershed at fifty cents per acr

The Committee on Forests believes that the most practi
method of securing a beginning in the solution of this problem wo
be for the Dominion Government to proceed with the purchase of
portions of the 176,000 acres of unlicensed Crown lands as are {air!
contiguous, and place the same under the Forestry Branch for pro
tion and development; or else, considering the benefits which

action would confer upon the province, it may be possible to in
the province to place such areas, free of charge, under the care of th
gement by which, eventuall

Dominion Government, under an arra

financial satisfaction might be secured for the province.
Undoubtedly, at least some plan of co-operation could be devel

whereby a system of fire-protection would be established, coverin

more important portions of the watershed outside as well as within th

area. The cost of this work would not be great, in proportion to tl

benefits to be received.
In addition to the value of watershed protection,
Value as work would have a very great indirect value
Demonstration 2 hy i
experimental demonstration to all the provincial ¢

ernments and owners of forest lands in eastern Canada, of wi

be done in the way of restoring such waste lands to a productive
dition, Educational work of this character is a thoroughly well-ju
function of the Dominion Government, and is closely comparal
work which the Dominion Forestry Branch is already doing in the
west, as well as to work in other lines which other departments of the
government are conducting throughout the Dominion. It is als

directly parallel to work which the United States Government is y
Vi )
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Gove ing on in the eastern states, under the Weeks law. This law carries a
1

' nec large appropriation for the acquisition of non-agricultural forest lands
n the watersheds of navigable streams.

terest The work in the Trent watershed could be taken up on this basis,
 dollars v the Dominion Government, without any large expenditure, either

of t for first cost or for annual charges. Also, entirely aside from the
ential ndirect benefits resulting from better watershed protection, the invest-
ler th ment would, in the long run, undoubtedly be a paying one, from the
stified i sale of forest products in future years. In addition, these relatively
otrder 't barren lands would be made productive, and would thus add to the
enditures wealth of the country and afford an opportunity for labour on the
part of the local population, for whom there is far too little remunera-
LaTii employment under present conditions,
Jominion
P Winer Usk oF WesTERN CoAr

During the past several years there has been some difficulty on
account of excessive fire danger resulting from the use as loco-
motive fuel of certain western coals having poor coking qualities.
This difficulty has interfered quite seriously with the use of some
of these coals by railways during the summer season. In order
to increase their summer market, the Canadian Coal and Coke Com-
pany has employed an expert to devise a spark arrester which shall so
heck the emission of live sparks from the stack, as to permit the
reasonably safe use of such coals the year round. The Grand Trunk
Pacific railway and the Operating and Fire Inspection Departments

f the Railway Commission are co-operating with the Canadian Coal

ind Coke Company in the conduct of these experiments. The results
verit ( Iready secured give considerable promise of success. Such an out
vithin th me is greatly to be desired, since the utilization of local coal supplies
ion to tl neans the development of additional Canadian industries,

Co-oPERATIVE FIRE PrROTECTION
Cclion

due \ notable occurrence of the past year in eastern Canada was the
ization last spring of the Lower Ottawa Forest Protective Asso-

ncial )
i The territory protected by this association comprises some
7,500,000 acres, on the watersheds of the Gatinean, Lievre, Rouge,
Coulonge and Nation rivers, in the province of Quebec. The lines of
nization are closely similar to those which had previously proved
essful in the case of the St. Maurice Forest Protective

tion, whose territory lies just east of the territory embraced

n the Lower Ottawa Association. The combined territory ot
two associations now comprises approximately 15.000,000 acres
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of forest lands. DBoth organizations co-operate closely with the |
vincial Government of Quebec, In each case also, the associat
manager is an officer of the Fire Inspection Department of the R

wayn

Commission, and secures co-operation in that capacity from
railwavs operating within the association boundaries,
Co-operative fire protection, having proved such a success in a
tion of Quebec, as it had previously proved in many portions of
United States, there is every reason to hope that the movement
continue, and, in particular, that the plan at present under disc
association on the Upper Ottawa, shall be made effective.

GAME PRESERVATION

At the last two annual meetings of the Commission, resol
have been adopted favouring the establishment of a game preser
those portions of Alberta and British Columbia adjoining the Gl
National Park of Montana. Through the extension of the Wat
Lakes park, this action has now been taken so far as the Albert
is concerned, but no action has been taken in British Coln

tion
I'he provincial government very naturally objects to the establis
of a park in that section, which embraces a portion of the headw
of the Flathead river, on account of interference with the f

pment of the natural resources, particularly coal. Tt shoul
ever, be emphasized that the Commission has recommended on!

establishment of a game preserve, and that this action could rea

taken without the withdrawal of either land or minerals from al
tion, and thus would not at all retard the development of the 1
resources of the section in question. All that is needed is the ena

of a law by the Provincial Legislature, or the passage of an or

council, closing an area of some 320 square miles to hunting, to

vith adequate provision for enforcement. Unless the Governm

1 Columbia can be persuaded to co-operate to this ext
rs that there will be a serious limitation to the efficiency

measures already taken by the United States Government in (

IPPEes
Pl

park, Montana, and by the Dominion Government in Watertor
park, Alberta, looking toward the preservation of big game, |
larly mountain sheep and mountain goats, This proposal |
cordial support of the Camp-Fire Club of America, which h
tinnonsly urged favourable action during the past several year

SCIENTIFIC INVESTIGATIONS

fire-protection is the first essential to any plan of

admi

tion, it does not by any means constitute all ther
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forestry, which is a well-developed science and profession in
itseli, even entirely aside from fire protection. The Dominion
Forestry Branch, the DBritish Columbia Forest Branch, and the
Quebec  Forest Service all have quite extensive organizations,
and have done excellent work, while the Ontario Government is
doing less and has only the nucleus of a forestry organization. New
Brunswick and Nova Scotia have no forestry organizations at all.
Past efforts have in all cases been directed primarily at protection and
general administration, with very little attention to the carrying on of
scientific investigations calculated to develop a permanent basis for

Canadian forestry practice,

The Dominion Forestry Branch is now considering the extension
f its organization to include a section of forest investigations, to be
irged with the special conduct of fundamental scientific studies, the
sults of which shall, in the long run, guide the work of administration.

I¢
This is a very necessary and exceedingly commendable project, and the

Commission should urge its adoption, with adequate provision for
ng it effective.

RESOLUTIONS OF COMMITTEE ON FORES

S, 1914

1. The inventory of forest resources of British Columbia, now
well under way, should be continued until completed. The similar
work in Saskatchewan, now discontinued for lack of funds, should be
resumed at the first opportunity, Similar studies should be commenced
in other provinces as rapidly as funds will permit.

2. In connection with the investigation of forest resources of
British Columbia, the Commission should recognize the exceedingly
tion afforded by the British Columbia Forest Branch,
‘anadian Pacific railway, the Dominion Forestry Branch, and also

valunable co-oper;

large number of limit-holders and other individuals who have
1 detailed information. to the work in Saskatchewan, the
acknowledgment should be made to the Dominion Forestry
h and a large number of limit-holders and other individuals,
The Board of Railway Commissioners should be congratulated
the beneficial results arising from its efforts toward better fire
tion along railway lines.

i, The governments of Nova Scotia and New Brunswick should
be urged to make early provision for the appointment of provincial

foresters.

5. Further representations should be made to the Dominion Govern-
ment concerning fire protection along the Government railways.
Attention is particularly needed along the International railway of

I=C.C
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New Brunswick, in connection with right-of-way clearing and th res
establishment of special patrols. The Government railways should be ges
made subject to the fire-protection requirements of the Board cf Br:
Railway Commissioners. On
6. Representations should be made to the Dominion and Provincial
governments, urging that a systematic beginning be made at reduction of
of the fire hazard along railway lines, by the removal of inflammab on
debris on a narrow strip adjacent to railway rights-of-way through par
forested sections. So far as lands in private ownership are concernel
legislation will be necessary in some cases, while, in others, the more prc
thorough enforcement of existing provisions will be sufficient. The the
same is true as to Crown lands under license. T'o cover the situatio cor

on unlicensed Crown lands, the expenditure of money by the respective ma
governments will be necessary. The more dangerous sections through
forest reserves and parks should receive first attention,

7. The action already taken by the Dominion Government in the
establishment and extension of forest reserves is to be commended
"This policy should be continued as rapidly as the necessary land clussi
fication can be completed, and sufficient funds should be made available
to provide for protection and administration,

8. The action most urgently needed at the present time, to increas
the efficiency of the administration of Dominion forest reserves, is the
extension of civil service regulations to include the field staff of
Forestry Branch, with provision for annual examinations of a thor-
oughly practical character, and the appointment of only those me
found to be up to the required standard. Similar action is also urgent!
needed in the field services of the various provincial forestry an
protective organizations.

9. The attention of the Dominion Government should again b
called to the urgent need for such a change in organization as
result in the adequate enforcement of cutting regulations on licensed

| timber berths, with a view to securing better forest reproduction and a
i greater reduction of the fire hazard.

[ 10. The Ontario Government should be urged to make {urther
‘ extensions of the forest reserve area, with a view to placing under
protection and administration the better classes of forest growth on
non-agricultural lands, not at present included in forest reserves and
parks. Such action as to the best stands of young growth is
particularly desirable.

11. A further attempt should be made to interest the Dominion
Government and the provincial authorities of Ontario in the adoption
of some co-operative arrangement looking toward the protection and

| |
j ]
i}




and th
should b
Board

2rovit
reduction
Alammabl
y through
oncer
the more
ent, Tl
2 situat
respect
1s thr

ent
ymmended
and

e av

to in
rves,
taff «
l!f d
those
so urgentl

LTy

d again l
tion

on licensed
iction

ake furthe
acing under
 growth or
reserves an
- growth i

e Dominion
the adoption
-otection and

REPORTS

OF

COMMITTEE ON FORESTS 99

restoration of the Crown lands on the Trent watershed. It is sug-
gested that these lands be turned over to the Dominion Forestry
jranch for this purpose, under some arrangement acceptable to the
Ontario Government,

12. Further representations should be made to the Government
of British Columbia, favouring the establishment of a game preserve
on the headwaters of the Flathead river, adjoining the Glacier National
park in Montana and the Waterton Lakes park in Alberta.

13. The Dominion Government should be urged to make suitable
provision for the establishment of a section of forest investigations in
the Dominion Forestry Branch, such section to be charged with the
conduct of scientific studies in the field calculated to furnish a per-
manent basis for Canadian forestry practice.




PART 111
Forest Fires and the Brush Disposal Problem

Introduction by Clyde Leavitt, Chief Forester, Commission
Conservation

HE relation between forest fires and the brush disposal pr
T\ fully discussed in Forest Protection in Canada, 1912
to that time, however, the question of brush disposal had re
relatively little consideration in Canada; therefore, the discuss
the 1912 report was, for the most part, based upon conditio
results of investigations in the United States. The attempt was
in that report to draw some conclusions applicable to eastern (

from experience under the operation of the state law of N

which requires the lopping of t f coniferous trees, in cont

with logging operations on privately-owned lands in the Adir
mountains. For western Canada the conclusions were based pri
ipon the results secured by the United States Forest Service
has for years required some form of brush disposal as a condit
sales of government timber on the national forests

Now, however, there is a considerable amount of informatio
able, relative to the situation in Canada, and reports have been
from the officials best qualified to state the facts and express of
in the matter. Some further data are also added, showin
developments in certain portions of the United States.

There is no rule which can invariably be followed in thi
unless it be one to the effect that the owner or operator should
consider what measures, if any, are both desirable and practic
reduce the fire hazard on the land in question. Undoubtedly, the
lishment of an efficient patrol system, aided by the constru
telephone lines, trails, look-out towers, etc.,, must be placed al
brush-disposal in order of importance. With such a system estal
ary in som

the disposal of logging slash will be found unnec
and, where advisable, the measures to be taken must depend
surrounding conditions,

Since the Dominion and Provincial governments own a ver
percentage of the timber-lands in Canada, this matter is primaril
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heir consideration rather than

he limit-holders or private
rs. It is not to be expected that these latter, individually, will, to
terial extent, be able to solve this problem, since the expensc
ish disposal would add to logging costs, and thus place their
t at a disadvantag

in comparison with their competitors, who

t incur this added ¢ \ government can, however, impose

ible conditions for

1 disposal upon all limit-holders alike, in

tion with the renewal of enses, and the added cost of this

ement should be taken into consideration in the readjustment of

Commercial conditions would thus be equalized in th

Id be imposed on

ler certain circumstances the disposal of logging slash is unque

necessary if large areas of non-agricultural lands are to con
» add to the wealth of the country by producing successive crop
1

ber. Vast arcas of cut-over lands totally unsuitable for

I: f gricul
ve already been turned into barren deserts by fire, due to the
¢ hazard caused by inflammable logging debris, and to the failure
respective governmental agencies to provide adequate machinery
letection and control of such fires.
donintlon o ures {or the 1 1
adoption ol measures tor the reduction of the hre hazard in
n with logging operations must be regarded as only a matter

This change must, however, be preceded by the dispelling of
tl t only too generally on the part of
yvernment officials and the general public. It is distinctly en
ng to note that a beginning at brush disposal

n made un the direction of the British Columbia Forest
el

1 also of the Dot

1 1

on Crown lands

FForestry Branch.

ISPOSAL OF LOGGING SLASH IN BRITISH COLUMBIA

[ssistant Forester, British Columbia Forest Branch

ng tor which prevents, and which will continue to prevent
vears, the adoption and application of advanced or scientific

of growing timber in the North American continent is the
small amount of the wood crop which can be used or

I, Speaking generally, only stems sixteen feet long and

at

it inches in diameter, sound, straight and fairly

free from
ts, can be profitably harvested,
means that all tops and branches, most of the unsound stems

all small trees, nearly all of the dead and down trees, and all
vth

must be left on the ground. The amount of such
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material varies, of course, with the character of the forest an
market, but even under the most favourable conditions it is consiler-
able, and, in the dense forests of the Rocky mountains and P
coast, the quantity is enormous. In other words, the standar
merchantability is so high, as compared with the wood material pro-
duced under natural conditions, that the greater part of the crop must
be left on the ground. Further, it prevents putting into effect the very
measures (thinning and removal of weakened or undesirable trees)
required to increase the quality of the crop, and at the same tin
reduce the amount of waste or unusable material produced. It also
materially lengthens the time necessary to produce high quality tim!

thus increasing the cost of production,

This condition can only be improved by the discovery of new
for such material, the invention of new and cheaper methods «

ging, and the opening up of new markets. Such changes can «

about only very slowly, and, timber being largely controlled by pr

capital anxious for increased profits, no doubt advantage will be tal
of every chance to utilize a larger proportion of the forest product

In the meantime, however, timber owners, both private and ¢
mental, are confronted with the many problems resulting from this
condition. The most important of these problems are, first, the
increase in the fire hazard occasioned by large amounts of com!
material left on the ground and exposed to the sun; and, secor
unfavourable conditions for regeneration of the forest, the re
the soil being covered by the piles of slash, brush, tops and logs
effect of the slash on the fire hazard and on regeneration varic
the character of the forest and with the nature of the logging opera
tions : to understand the condition in British Columbia surrounding the

problem of slash disposal, a brief description of the forest regi
methods of logging must be given,

, : The climatic conditions of British Columbia includ
Forest Regions

of British a heavy rainfall and an extended growing se
Columbia along the coast, and, in the interior, long winters, wit

consequent conservation of the snowfall, and moderate rainfall in th
summer, in conjunction with a short but vigorous growing scason
These conditions insure, throughout almost the whole of the provinee
a dense forest growth with rank undergrowth, Only at low
in the dry belt—which is the term applied to the section lying etween
the Cascade range and the foothills of the Gold and Cariboo mounts
ranges—and in the lower portions of the Kettle, Columbia and Koote-

nay valleys, do long, hot summers and light rainfall restrict the fores
growth to arid types or prevent it altogether.
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Using climatic factors as the basis of forest classification, seven
broad regions may be distinguished as follows.*

An annual precipitation of over 50 inches, a mean
Douglas Fir temperature of 45 degrees, with an absence of ex-
Contt Rogion tremes, a humid atmosphere and long growing season,
which characterize the climate of the southern coast and the greater
portion of Vancouver Island, produce a coniferous forest which is only
equalled for density, rapidity of growth, yield and individual tree
development, in the coast regions of Oregon and Washington, where
the same climatic conditions prevail.

The typical stand in this region is of even-age origin, dating from
a fire, and is made up of varying proportions of Douglas fir, hemlock
and cedar, with occasional admixture of spruce, white fir, lovely fir, and
white pine.  Where this typical stand escapes fire for a period of 400
years, the Douglas fir drops out, and, thereafter, the forest continues as
an uneven-aged stand, the blanks being filled by reproduction of hem-
lock, cedar and lovely fir. Pure stands of hemlock are of frequent
occurrence, and, occasionally, nearly pure stands of cedar are found.
The forest is everywhere very dense, regardless of age, with a
very rank undergrowth of shrubs and hemlock seedlings, and a heavy
deposit of dead leaves, branches and down trees, all covered with a
thick layer of moss. The mature stands bear from 10,000 to 100,000
feet, board measure, per acre, with an average of 20,000 feet.
Commercially, Douglas fir is the most important forest type in
British Columbia, furnishing at the present time over 1,000,000,000
board feet annually, or two-thirds of the lumber cut of the province.
Owing to the density of the stand, the great size of the individual
trees, the heavy undergrowth, the large amount of dead vegetable
material on the ground, the destructiveness of the methods of logging
(donkey engines and wire cable being used almost exclusively), and
the high standard of merchantability, the amount of debris left on the
ground is really stupendous, and the damage to the remaining trees is
generally so great as to destroy their further usefulness.

The heavy deposits of debris, besides rendering the conditions ex-
tremely unfavourable to re-seeding, constitutes a fire hazard so great
that any attempt to use the remnants of the stand as a basis for a
second crop would be altogether impracticable. Again, Douglas fir is
undoubtedly the most rapidly growing and commercially valuable
species, and, unless the debris is removed, this tree will form only a very
small proportion of the new stand, hemlock becoming the predominant
species.,

* For situation of regions see accompanying map.
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All the facts therefore point to the uneven-aged Douglas fir stand
as the most suitable forest for this region; this means that the delr

must be disposed of to allow the fir to resced, and the extreme fir(
hazard, created by the debris, to be thus removed.

Rainfall, averaging more than one hundred incl

Northern
Coast annually, an average annual temperature under
Region degrees, severer winters with heavy snowfall, a short

growing season and an absence of sunshine, with its important influence
in assisting decomposition of vegetable matter, and the creation
healthful soil conditions, occurring in conjunction with a rugged w
rocky topography devoid of soil deposits, produce a forest along th:
northern coast of British Columbia very different from that in 1
Douglas fir coast region.

Hemlock is a universal constituent of the stand, mixed with ce
and spruce, and occasionally with yellow cedar. The forest is dense,
although the trees, except in the best situations, are short and extreme!
defective, the hemlock rarely being of a merchantable character. Tl
undergrowth consists almost wholly of hemlock and cedar brush, anc
is fairly dense. The most characteristic feature of this forest regio
is the deep accumulation of vegetable material, consisting of down
trees, branches, leaves, moss, roots, etc. This layer, which is often
many feet deep, is saturated with water practically throughout the
year and consequently assumes the nature of a muskeg.

In the interior, the rainfall becomes less, and the summer tempe:
ture higher, while on the watersheds of streams like the Bella Coo
Dean, Skeena and Nass rivers, which cut through the Coast range,
conditions as regards climate and soil are so much different from thos
of the coast and coastal islands, as to produce a marked improvement
in the forest. On the Bella Coola and Dean rivers the Douglas fir
coast type reappears, and, on the Skeena and Nass, there are extensive
areas of merchantable forest in which spruce is the dominant spe
On the map, the forest on the Bella Coola and on Dean channel is pro
perly classed with the Douglas fir coast type, but the dense spruce and
hemlock forests of the Nass and Skeena watersheds can be considered
only as a variation of the northern coast type.

In this region also belong the forests of Queen Charlotte islands,

although here the better soil results in an increase in the proportion of
spruce and in a better development of the trees. Everywhere in the
region, however, there are found very marked accumulations of unde
composed vegetable material which, as has been said, can be considered
a distinguishing feature of the region.
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From a merchantable standpoint, the forests covering the rugged
islands which dot the coast and the western slopes of the coastal moun-
tains are not of great present value, the merchantable stands being
limited to isolated tracts where soil conditions are favourable. On
the northern end of Vancouver Island, on the mainland opposite, and
on Queen Charlotte islands, the necessary soil conditions are present
and, here, there are extensive areas of hemlock, cedar and spruce fit for
lumber, Speaking generally, however, a large portion of the stand in
this section is not suitable for manufacture into lumber, although prob-
ably large areas will be used for pulp. This is also true of the dense
spruce and hemlock forests of the Nass and Skeena watersheds. The
spruce here, however, is suitable for lumber and will be used for this
purpose to an extent sufficient to supply the small local market.

It is evident that under the conditions,—a dense stand of low-grade
timber and an excessive accumulation of undecomposed vegetable
material,—little can be done to assist regeneration” and promote the
rate of growth, where only saw-timber is removed. Fortunately, the
fire hazard, though present for short periods in July and August, is
not high, consequently the fire danger may, for the present at least, be
neglected. The only places where the removal of debris might he
justified are those where logging has totally destroyed the stand and
where the soil is of sufficient depth to insure an immediate new growth.
Where rock underlies the layer of dead vegetable material, efforts at
disposal of logging debris will not be advisable.

In the spruce and hemlock forests on the Nass, Skeena and other
rivers, where there is a deposit of soil, destructive logging methods will
be indulged in, and an excessive amount of debris produced. The trees
remaining after logging will consist of undesirable species, and regen-
eration will be impossible without the removal of the slash and layer of
dead material. Undoubtedly, however, there will be large areas on
the upper slopes on which the conditions will be similar to those on the
coast, and consequently it will be inadvisable to attempt to dispose of
the debris.

Summarizing, it may be said that, in the northern coast region, there
will be extensive areas of forest in which, on account of absence of
real soil, removal of the slash and dead vegetable material should not
be attempted. The forest on these areas, however, is of small
merchantable value at present, and logging operations in it will be
very restricted. The merchantable forests of the region, which are situ
ated in the north end of Vancouver Island, on the mainland opposite,
on the upper reaches of the rivers which cut through the coastal moun-
tains, and on Queen Charlotte islands, are everywhere very dense, with
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a heavy accumulation of dead vegetable material, and, to insure prompt
re-stocking of the most suitable species and to promote the rate of
growth, the slash resulting from logging and the dead vegetable
material must first be removed.

Paralleling the Coast range, at a distance of about

Interior . .
Wet Belt a hundred miles, and separated from it by a broken or
Region rolling plateau averaging 3,000 to 4,000 feet in altitude,

though intersected by several deep valleys, the Gold and Cariboo moun-
tain ranges rise to a height of 5,000 to 8000 feet, and maintain this
altitude for a length of 350 miles north of the International boundar

The Gold range is paralleled again for a length of 250 miles—at a dis-
tance of 80 miles further east—by the Selkirk range, the deep valley of
the Columbia lying between the two ranges. Northward of the ter

ination of the Selkirk range, the Rocky mountains continue in the same
direction as the Gold and Cariboo ranges for a distance of 200 miles,
and separated from them by the deep valleys of the Canoe and Fraser
rivers. This region of parallel mountain ranges and their many peaks,
all separated by deep valleys, is characterized by a climate which par-
takes somewhat of the nature of those of both the coast and dry belis

The annual precipitation amounts to between 30 and 40 inches, the
average annual temperature is in the neighbourhood of 40 degrees
with warm summers, and winters which, though cold, are free from
long periods of extreme low temperatures. The growing season is
long, considering the latitude and altitude, with a comparatively humid
atmosphere. The heavy snowfall insures plenty of moisture in the
beginning of the growing season and, generally, there is sufficient rain-
fall in July and August to maintain most favourable growing conditions
throughout the summer. Locally, this region is known as the second,
or interior, wet belt, and the term has been applied to the very distine-
tive forest which the favourable climatic and soil conditions produce.

While many sub-forest types are found in the region, the forest
generally is characterized by great density, rapid growth, a large yicll
and excellent individual tree development, although, of course, it does
not equal that found in the Douglas fir coast region.

Cedar, hemlock, Douglas fir, lodgepole pine and spruce are found
aver nearly the whole region, while western white pine is a constitutent
of the stand on the Columbia and North Thompson watersheds. Larch
is found on the slopes surrounding the Arrow and Kootenay lakes, and
yellow pine in a narrow fringe along the Columbia, Pend d'Oreille
and Kootenay rivers, Lower Arrow lake and the south arm of Koote-
nay lake. Northward, on the Clearwater river, on Quesnel lake and
along the main stream of the Fraser river, hemlock, cedar and Douglas
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fir, while they still occur, form a less important component of the
merchantable stand, which consists largely of spruce.

Probably no equally extensive forest region on the continent has
suffered so severely from fire as has this district, it being estimated that
75 per cent of the forest has been burned over at least once during the
last 50 years, destroying 100,000,000,000 feet of timber. The burns,
however, all promptly re-stocked, showing that fire, by the removal of
the dead vegetable covering, creates the conditions necessary to
regeneration.

The forest of this region differs but little from the Douglas fir coast
region, so far as conditions resulting from logging are concerned, and
the only possible method of ensuring a good second growth of the most
desirable species, is by destructive, clean logging, and disposal of the
resultant slash and layer of dead vegetable material. Areas do occur,
however, in which the amount of merchantable material consists of
scattered trees, and here it will pay to make use of the remaining trees
15 a basis for a second crop.

Commercially, this region is second in importance only to the coast
fir region, yielding about 300,000,000 feet in 1913. 1In the possibilities
of future production, it probably excels the coast fir region, owing to its
greater area of producdve land, most of which is covered with an
excellent young growth,

Between the Coast range and the Gold and Cariboo
gier}leow mountain ranges lies a plateau, having a general ele-
Region vation of 3,000 to 4,000 feet, cut through by the deep
valleys of the Fraser, North Thompson, Okanagan, Nicola and Simil-
kameen rivers, over which semi-arid conditions prevail. Similar con-
ditions are found along the International boundary in the low valleys
of the Kettle, Columbia and Pend d'Oreille rivers, and the two valleys
f the Kootenay.

These valleys and the lower portions of the plateau possess a long
growing season and very hot summers, which, with the limited pre-
cipitation (10 to 20 inches annually) effectually prevent the formation
of denser forest types and restrict individual development.

On the valley floors and benches and lower slopes, in these districts,
occur the only timberless lands in the province below timber line, not
due to excessive moisture. These lands bear a good growth of
nutritious grasses and a small amount of sage brush. They are not,
however, extensive in area. On moist, bottom lands, on poor-soiled
benches, and on the slopes, they yield an open to fairly dense stand of
vellow pine, Douglas fir, tamarack and lodgepole pine, with a ground
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cover of grass and weeds. There is a general absence of brush
thickets of second growth.

The greater portion of this forest region is, at present, of little con
mercial value, owing to the scrubby nature of the trees. The onl
considerable tracts of merchantable timber occur in the Kettle ar
cast and west Kootenay valleys, IHere the forest is fairly dense ar
is composed of a mixture of yellow pine, Douglas fir and larch, ar
Ie

Although more of the timber in these stands is being utilized than is t!

ging operations are being carried on at a number of point

case in any other type, and although there is an almost entire absence ¢
down timber or other dead material, the slash resulting from log

still considerable and the fire hazard great, owing to the dryness and |

weather. However, the mature and young growth trees remainis

after logging are all needed for seeding purposes and protection of tl
moisture supply, so that, in many places, the slash would prove
benefit if it could be left without increasing the fire risk.

Altogether, the situation as regards the disposal of the slash in tl
type of forest is complicated by a number of opposing factors, Itn
be said, however, that. if the fire hazard can be overcome in some oth
way—as, for instance, by the construction of effective fire breaks
slash should be allowed 1o remain on the ground.

Rocky Mountain As previously stated, semi Jlifl conditions prevail «
and Plateau the uneven plateau which lies between the Coas
Region

range and the Gold and Cariboo ranges. The gener
altitude of this plateau is between 3,000 and 4,000 feet, but, towards it
northern limits, at the foot of the Babine mountains, and, of course,
where streams have cut into it, elevations of 2,500 feet, and even lower
are to be found.

The climate is typical of the eastern slope of the Coast ran
throughout its length, and also of the Rocky Mountain region in the
states of Montana, Idaho, \Wyoming and Colorado. A precipitation

ranging from 10 inches to 20 inches, long, cold winters and warm,

summers, with cool nights, do not constitute conditions favourable t

tree growth, and forest growth would not be possible, were it not

the ac

imulation of the snowfall in winter, the melting of which leay
the ground saturated at the beginning of the growing season. On goo
soil, and on protected slopes, however, the available moisture is cor
served, and permits the formation of dense though slow-growi
forests

The same climatic conditions are found on the western slope of the
Rocky mountains, from the International boundary to Yellowhead
pass, and, since the forest is of identical character, the whole regio
is included. The distingnishing species throughout the imme
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mterior plateau and the long though narrow slope of the Rockies, is
'pole pine.  Over extensive areas, it forms practically pure forests,
especially on the higher elevations with poor soil conditions. The stand
is everywhere dense and the timber small, the trees rarely being of
sawlog size. Practically the only use now made of lodgepole pine is
for railway ties, but it is probable that it will be utilized for pulp-wood
in the near future. Spruce is common along all the streams and on
most good soils.  On good sites at high elevations it frequently forms
almost pure stands, balsam being the only other component. Douglas
ir occurs at elevations below 2,500 feet throughout all but the north-
western portion of the plateau region and over the whole length of the
Rockies to Yellowhead pass. In the southern portion of the region it
is found as high up as 4,000 feet. Along the Fraser and the North
Thompson it is found in almost pure stands on limited areas. Gener-
ally, however, it occurs in mixture with lodgepole pine. The timber,

gh rough and often defective, will make rough lumber and rail-

way ties. In the aggregate, considerable quantities are available and
will, eventually, be used. Up to the present, however, only a few
portable mills are using it. Yellow pine creeps into the tvpe south of
iridge river and the North Thompson but has mo commercial
iwmhcance

Like the wet belt region, this forest region has, both in the platean
nd Rocky mountain sections, suffered severely from fires. Scarcely
any considerable areas are without traces of old fires, and vast tracts
have been almost completely denuded. Regeneration, however, follows
quickly and most of the severely burned lands are covered with a dense
second growth.  After a fire, poplar is a universal component of the
I, but is of commercial importance only on moist soils at low

es. Here, it attains a diameter of six inches to twelve inches and
1 height of 50 feet. Until the pulpwood industry can make use of it,
ts only value will be for cordwood, fences, ete

Throughout the forest of this immense region there is a considerable
accumulation of dead, fallen timber, branches,

wes, moss and other
getable material, which adds greatly to the fire risk and interferes
h regeneration, The timber also is small, with a relatively la
, and logging operations will result in a large amount of sl

Owing to poor soil fertility and the small supply of moisture which
X1

s in this region, and the resultant slow rate of growth, any prac-
tical plan for management must include measures to preserve and
improve these most important factors of growth. Since the logging
slash and dead material are also an obstacle to regeneration, a cautious

'v must be adopted as regards the removal of the debris. Appar-
no general rule can be followed, each case requiring measures to
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fit the conditions. Where removal of the debris is undertaken, h
ever, it must be carefully done, the so-called broadcast method of burn-
ing usually being out of the question.

That portion of the great interior plateau, which takes

Fraser . . s :
Basin in the secondary drainage system of the Fraser river,
Region between Alexandria and Prince George, those of the

Nechako below Fort Fraser, Stuart river below Tacla lake, and the
entire drainage basin of the Fraser between Prince George and the Bear
river, has, generally, a lower elevation than the western and southern
portion of the plateau, and possesses also better soil conditions an/
heavier precipitation. These conditions also extend over the upper
portion of Babine lake and the drainage basin of the Parsnip river,
above and including the Nation river. While there are drain
divides and isolated hills, having an elevation of over 3,000 feet, the
general elevation of these basins is less than 3,000,

While dependable records are not available, it is believed that the
annual precipitation is everywhere over 20 inches and, in places, reaches
30 inches. The winters are long and cold, and the snowfall heavy,
the long days of this northern latitude apparently make the growing
season as favourable to forest growth as the climates of more southern
latitudes. The favourable climatic conditions, taken in connection with
the deep soil, result in the formation of a very dense forest with a
remarkable yield, considering the latitude. As in all the dense forests
of the province, there is a very heavy accumulation of dead vegetable
material, which effectually prevents regeneration of the most desiralle
species,

The forest of the region is made up of a number of sub-types
Spruce occurs everywhere in admixture, and frequently in nearly pure
stands, the only other species appearing with it being balsam.  On good
areas these spruce stands run as high as 20,000 feet per acre, 10.000
feet being common. Lodgepole pine is found over the entire region,
either in pure stands or in admixture with spruce, balsam and fir. Its
presence, however, on all but the drier soils is due to fire, since it
reseeds immediately and forms a reserve crop for the spruce.

Douglas fir is, or once was, a constituent of the stand on all well
drained lands below an elevation of 2,500 feet, but fires have removed
it from all but the drier sites. The individual development of all species
is excellent, spruce and Douglas fir frequently reaching 30 inches
diameter and 100 feet in height. Stands of 10,000 and 20,000 fect per
acre are not rare, and, as an annual yield of 100 feet per acre can be
expected on the good soiled lands below 2,500 feet altitude, the region
is an important and valuable one for the production of timber.
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Probably 75 per cent of the area has been burned over since the
wlvent of the white man, about 1860, the timber destroyed amount-
ing to approximately 50,000,000,000 board feet. Except in a very
limited way, logging has not yet commenced in the region, but it is evi-
dent that, owing to the density of the forest and high percentage of
merchantable timber in the stand, the great amount of slash produced
will constitute a highly dangerous fire hazard and a serious obstacle to
regeneration, In this forest, the removal of the slash and of the
deposit of old material is therefore plainly necessary.

Northern The portion of the province north of the Fraser drain-
Interior age basin is essentially mountainous, with narrow,

Region separating valleys. This is true of at least that por-

tion included within the Peace, Skeena and Nass watersheds. The
only considerable areas of level land in this great region are found on
the Peace river within the “ Peace River Block ™ and in the valleys of
the Finlay, Parsnip and Bulkley rivers.

The climatic conditions include a precipitation of over 20 inches,
mostly in the form of snow, long cold winters, and a short growing
season with frequent summer frosts. These conditions permit the
growth of only sub-alpine species, and the forest of the region contains
only spruce, lodgepole pine and balsam.

The mature forest is everywhere dense, its composition ranging
from nearly pure stands of either of the three species to varying admix-
tures of the three. In the valley lands, good merchantable stands of
spruce occur, which will be utilized for both lumber and pulp on the
completion of projected railways.

The forest floor is covered with the same heavy deposit of unde-
composed vegetable material which marks nearly all the forests of the
province, and the removal of this material and of the large amount of
slash which will result from logging operations, will be necessary to
prevent devastating fires and to prepare favourable conditions for
regeneration.

The arca of the different forest regions described
within the portion of the province under administra-
tion, estimated at 160,000,000 acres, is, after allowing
for barren areas, approximately 120,000,000 acres, divided as follows:

Summary of
Timber Areas

Acres
Douglas Fir Coast region....... . . 18,000,000
Northern Coast region......... . 20,000,000
Interior Wet Bcl! region .1 . 22,000,000
Yellow Pine region...... ¢ .. 5,000,000
Plateau and Rocky Mountain re gion. . ceieeens 26,000,000
Fraser Basin region...... g . 14,000,000
Northern Interior region........ e ..o 15,000,000

0y N T T Ao RN oo 120,000,000
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Eliminating the land capable of agricultural development, which is
estimated at 15,000,000 acres, there are left 105,000,000 acres of land
whose only value to the province (outside of the grazing value o

20,000,000 acres) is its adaptability to the production of timber. I'he
province is truly a forest country, and, with agricultural land occupying
less than 10 per cent of its area, it is evident that its future is inscp-
arably bound up with the crop of timber which can be grown on this
105,000,000 acres. The climatic and soil conditions are, for the n

part, excellent, and it is believed that the annual eut, which alr¢

amounts to nearly 2,000,000,000 bhoard fect and makes the Tumber
industry the leading one of the province, can be increased by i
times without overtaxing the productivity of the forest growth.

to accomplish this, measures must be adopted to ensure prouipt
regeneration of the forest, to afford the most favourable conditions for
rapid growth, and to protect the growing crop from destruction |
The chief obstacle to the attainment of all these conditions is
fa

fire.
the presence, in the most valuable and productive forest areas,
heavy layer of undecomposed vegetable material, made up of lea
twigs, branches, fallen trees, grass and weeds, which accumulate “n the
100 years or more during which the forest is growing to maturity, as
well as the immense amount of slash, consisting of the crowns of
trees, and of unusable trees, young growth and brush, which is
duced in removing the merchantable material. Undoubtedly, as th
value of timber increases and as new uses are found for wood, the
amount of slash will be lessened to some extent, but no material
improvement in conditions will take place for many years.

(

The removal of the deposit of old vegetable m 1

Most Important A .
Forest Problem and the slash resulting from logging becomes ther
most important forest problem of the province,

one which demands and will repay the most careful investigatior
conditions, methods and results.

Considering the problem broadly in connection with the condit
found in the regions described, it may be said that, on the 5000000

acres covered by the yellow pine region, the removal of the slash result-
ing from logging (the deposit of old vegetable material being absent, tin

or very slight) is not a silvicultural requirement; on the contrary
leaving it on the ground will improve soil conditions. The remova! of
the slash in this region, therefore, is purely a fire protective measure,
and should be carried out only where the excessive risk demands it
In most cases, the only action necessary would be measures to insure
rapid decomposition, such as lopping the tops, so that the larger picces
conld be in contact with the ground.
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Much the same conditions exist on extensive arcas of the plateau
and Rocky Mountain regions, wherever warm, bright, growing seasons
and a light rainfall create conditions favourable to decomposition,
though not for rapid growth. It is believed that such conditions pre-
vail on one-half of this type, or on an arca of 13.000,000 acres. Here,
as in the yellow pine r

gion, disposal of logging debris should be treated
solely as a fire protective measure, and, if the fire hazard is not great,
the only action necessary is such disposition of the slash as will result
in rapid decomposition,

On about 10,000,000 acres of the northern coast region the soil con-
ts almost entirely of partially decomposed vegetable material, the

accnmulation of centuries of growth, lying on a rock surface. The
de

of its saturation with water, would prevent further forest growth.

unction of this layer, besides being practically impossible on account

As the forest growth on this area is not commercially valuable, it
need not be considered.  Altogether, then, the area of forest land from
which the removal of the logging slash is either not necessary or not
possible as a sylvicultural measure, amounts to approximately 28,000,000
actically
ie valuable timber-producing lands, and by far the most produc-

<. On the remaining 77,000,000 acres—which includes pr

wrest lands—the accumulation of dead vegetable material during a
rotation is so great as to materially reduce the fertility and pro-
vity of the soil, prevent or hinder the regeneration of desirable
ies and greatly increase the fire hazard.  \When to this laver is

wlded the immense amount of slash resulting from logging the heavy
tands of timber which characterize these lands, a condition is pro
duced which effectually prevents the regeneration of the forest and the
iilization of the full productivity of the soil, and ereates a fire hazard

which it is hopeless to attempt to overcome.  Further profitable nse

of the land for the production of timher is therefore necessarily con-

ent on the removal of the laver of undecomposed vegetable material

the slash resulting from logging.

The removal of debris can, of course, only be accomplished hy the
fire, and, owing to the danger of its escaping to surrounding

timber, destroving seed trees and injuring the soil, burning must be

taken only under conditions which make its control certain. To

lo this is often expensive, the cost ranging from a fraction of a cent,

m the case of broadeast burning under the most favourable conditions,
110 as high as fifty cents and one dollar per thousand feet of timber
moved,  This constitutes a serions tax on an industry subject to

severely competitive conditions as is the I r and lumber

ry, and its universal application can only be obtained graduaily,

8—c. ¢
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As has been said, however, the success of forest management in British
Columbia is absolutely dependent on the removal of debris from cut

over lands, and the government must work consistently toward this end

Since the establishment of a Forest Dranch in th

Government Lands Department of the Government of Dritisl
Forest Policy

Columbia, and the incorporation in its statutes ¢
comprehensive Forest Act, a material advance in the matter of «
posal of debris has been made, althongh some of the larger aspects of
the problem still remain to be worked out.

Among the first of the steps taken by the Forest Branch was the
removal of debris caused by road and railway construction; this, ¢
course, constitutes merely a fire protective measure and has no relat

to the larger problem,
The rights-of-way of 1,800 miles of railway constructed in the
sons have been satisfactorily cleared
Branch

province during the last thre
of debris, as a result of the supervision given by the For
under the authority of both the Provincial and Dominion Statutes

In the clearing of slash, caused by the building of public roads, less
progress has been made, owing to the tremendous demand made on the

province for new roads, due to the rapid settlement of the country
However, the burning of the slash is an established policy of the
ernment, and, where the heavy expense and popular pressure for rapid
extension of roads prevents the destruction of the debris at the time
of construction, the work will be undertaken later and, within ten years
or less, it is thought that all the dangerous slash will be disposed of.

Sy Biias '(.i-lll]'.lult‘ power u hvlil by the government in the fix-
and Railway ing of conditions for timber sales and permits to rail
Permits way companies to cut timber free of charge for con
struction purposes, and the disposal of slash has been made a con
dition of purchase or grant of every timber sale and railway permit
In all, 59 timber sales, covering 22,775 acres, which have been adver
tised for sale, have included stipulations requiring the disposal of
debris, and, on the fifteen sales on which operations are being con
ducted, the regulations are being carried out,

Ninety railway permits, covering an area of 138,376 acres,
been granted during the last two years, and timber has been cut on
approximately 50,000 acres of this area. Disposal of the debris, b
burning or by piling the brush, has been required on all portions ¢
these lands except those occupied by the yellow pine type, or where th

trees cut were scattered and the slash inconsiderable.

i
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Srlxatl"]in?l:gonl The (li\];mn‘l of \]IITII resulting from l‘ugging on linllw‘:‘
Leases and leases and licenses is not made a special requirement in
Licenses the fire protection section of the Forest Act, but
authority to do so is provided under sections 13 and 26 pertaining to
the renewal of leases and licenses by means of orders in council,

Owing to the unsatisfactory condition of the lumber industry dur-
ing the last year or two, it has not been thought advisable to adopt
compulsory measures for the disposal of slash. Another reason is the
fact that sufficient information in regard to the best methods of dis
posal, on which to base regulaii ns covering the whole province, is not
vet at hand. Therefore, it has been necessary to make a careful study of
the methods and cost of slash disposal in the various forest types and
to determine whether or not the cost can be borne by the industry
without injury. It must be remembered that the lumber industry of
British Columbia has to meet the competition of Washington, Oregon,
Idaho and Montana mills, which have the advantage of a generally
higher quality of timber and cheaper labour and machinery. The
seriousness of this competition is evidenced by the fact that, in 1912,
these mills shipped nearly 300,000,000 feet of lumber into Alberta and
Saskatchewan, which is the chief market for British Columbia fores
products, Investigation of the problem is being carried on and action
will be promptly taken on the results shown.

In the meantime, however, the fire hazard created by logging slash
is so serious that operators in the coast fir type are generally convinced

i the advisability of burning their slash, and such action has been
encouraged in every way possible.

The following letter, sent to all the operators on the coast, has
nduced some of them to burn their slash, Data in regard to the
actual area burned over are lacking, but it is thought to have amounted
to nearly 10,000 acres. With the larger field force which will be put
on duty on the coast in the spring of 1914, and, with the accumulation
of experience as to the best seasons and methods of burning, it is con
fidently expected that, in a few years, the slash on the area cut over in
this type will be burned each year.

The Government of the Province of British Columbia, Forest Branch
(Lands Dept.), May 1st, 1913

Dear Sir:—I wish to request, for the Forest Branch, your earnest
‘0-operation in an effort to solve the problem of the disposal of the
slash resulting from logging operations.

Owing to the great density of the timber stands on the coast and
n portions of the interior of British Columbia, to the conditions
surrounding the lumber industry, which permit of the removal from




!
|
{
|
|

116 COMMISSION OF CONSERVATION

the woods of only a very small proportion of the stand, and to the
methods of logging, the amount of slash remaining after logging is
excessive,  Generally, also, the timber remaining after logging is
without further value, and, since the slash effectually prevents the
growth of a valuable second crop, slash must be removed first if the
land is to be utilized in producing another crop of timber.

I need not point out that by far the greater portion of the land
in British Columbia is, owing to its roughness and lack of soil, un-
suited for agriculture, and the only possible way it can be made a
steady source of wealth is by the growing of timber. DBesides its
effect in preventing the production of a second crop of timber, slash
i1s universally recognized as the most serious of all fire hazards, and
that it is only a question of time before every slash-area will he set
on fire. This being the case, the evident thing to do is to burn the
slash at such a time and under such conditions as will, so far as is
humanly possible to determine, render it certain that the fire does not
spread to adjoining timber,

The Forest Act of British Columbia does not make the burning
of slash compulsory, althongh in the States of Oregon and Washir
ton, where the conditions are identical, such laws are in effect. The
Forest Act does, however, empower the Minister of Lands or the
Forest Board to require owners to construct a safe fire-break about
any area of slash, and where necessary to protect valuable timber,
this provision of the Act will be enforded.

To be at all safe or effective against July or August fires, fire-
breaks must consist of a strip, five to ten feet wide, cleared to mineral
earth, and a strip ten to thirty feet wide cleared of brush, inside which
all dead snags standing within a distance of 100 feet must be felled

As long as the slash remains, however, the danger from fire is
serions, and it is felt that it would be far better to burn the slash
itself than to construct such fire-hreaks, the cost of which is as much
or more than that of slash-hurning.

A number of loggers in Dritish Columbia have already adopted
the practice of burning their slash every vear, cither in the spring
or in the fall, and T hope that you will decide to apply the p
vour operations and take up the matter immediately with
superintendent. The present spring is backward, and, except in high
winds, slash burning may be safely carried on until the first or sccond
week in June. During April no permit to burn is required, and after
Mav 1, its can be obtained from the local forest officers.  \While
it is impossible to specify the conditions as to weather when hurning
can be safely done, or the methods by which the burning can he most
effectively accomplished, these matters heing best determined by vour
superintendent, the following general rules may be of assistan

(1) Alwavs construct a trail or a light fire-break around the
slashed area before starting fires. This will serve to confine the fire
and also permit men to get around the fire quickly.

n to

(2) Be sure to have enough men on hand when you start a fire
to control the fire if it threatens to spread heyond the slash
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(3) Never start a fire in the morning unless you feel certain a
strong wind will not arise, The best time to start a fire is after 4
o'clock in the afternoon on a calm day; if the weather is warm and
the slash dry, all the better,

(4) If the slash-area is surrounded by timber, start fire first
on the leeward side if there is a breeze, or on the uphill side if on
a slope. When the da of fire spreading beyond the area to be
burned is past, set fire on the windward side or at the base of the
slope; also, whenever possible, take advantage of a breeze blowing
away from green timber,

(5) Burn over the area as quickly as possible.
by starting fires in a large number of places.

(6) Keep a watchman on the area burned until all fires are out.
Cut down any snags which may be burning. All fires should be
completely out before June 15.

Experience has shown that slash can be burned safely at the cost
of five to twenty cents an acre, and that this expense is fully repaid
by the resulting added safety of the camps, equipment, and surround
ing timber.

This can be done

The cost can be materially reduced if the policy of annual burning
is definitely adopted, since by a little forethought the superintendent
and foreman can arrange to have drag and skid roads serve as fire-
breaks.  When it is known where the boundary of an area to he
burned will Tie, it is also a material help to have the trees felled
away from the green timber,

Yours very truly,
H. R. MacMirran

Chief Forester
Resovar oF Stasi 1o Repvce Fire Hazarp
The Forest Act provides authority for disposing of slash where

it creates a dangerous hazard, and, since these provisions have a general
beari

on the subject of slash disposal, the instructions governing

their enforcement issued by the Forest Branch to the field force will
p

governing the hazard caused by the use of fire in industrial oper

bly be of interest. These instructions also include the regulations

tions.

Section 123 of the Forest Act ltln\llll'\ that The
‘;:r‘:u;;:n‘:‘g"ers. Minister or the |'I‘n>\‘ill\‘i.|l Forest l:ll.‘ll.'(] shall have
power to declare any inflammable material, which en

dangers life or property, a public nuisance, and upon receipt of notic
to this effect the owner or occupier of, or the person conducting any
operations for the cutting and removal of forest material from the
land upon which any such nuisance exists, shall immediately remove
or abate such nuisance to the satisfaction of the Minister ot

the
Provincial Forest Board.,
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graph 1 of section 124 provides that:—\When the safety of
any forest or woodland or cut timber is endangered by the debris
caused by any lumbering or other industrial operation, the Minister
or the Provincial Forest Board may require the person or corporation
conducting such operations, or the owner or occupier of the land on
which such debris exists, to cut down dead trees and stubs within such
and to establish a safe fire line around the area or areas covered
by such debris. Said fire line to be cleared of inflammable material
and to be of a width and character satisfactory to the Minister or to
the Provincial Forest Board,

Paragraph 3 provides that :—Every person, persons or corporation

clearing rights-of-way for any road, trail, telephone, telegraph, power
or pipe line, tote road, ditch, or flume shall pile and burn on s
it-of-way all refuse, timber, slashings, choppings and brush cut

thereon as rapidly as the clearing or cutting progresses, and the weather
conditions permit, or at such times as the Provincial Forest Board
may direct,

Paragraph 4 provides that:—No one slashing brush or burning
timber for the purpose of clearing land, or in the conduct of an
lumbering operation, or in the cutting of any road or right-of-way
shall fell or permit to be felled trees or brush in such a manner that
said trees or brush shall fall and remain on land not owned by the
one felling or permitting the felling of such trees or brush.

Paragraph 5 provides that:—Any person who, within 200 feet
of the right-of-way of any railway, causes any accumulation of
inflammable debris shall immediately pile, and, subject to the require-
ments of this Act covering permits, burn the same,

The above extracts from the Forest Act relate to slashings and
accumulations of inflammable material which constitute a danger
fire hazard. The following relate to the unsafe use of fire in industrial

n|ncr.’llinn~:

Section 120:—During the close ason a watchman

Fire in Industrial a2 5 :
Operations. shall be maintained at the point where any stationary
or portable engine is located in or near any forest or

woodland for at least two hours following any time when said engine
shall have ceased operation, to prevent the escape of fire therefrom
Section 121 provides that:—(1) During the close season in each
vear it shall be unlawful for any person or corporation

(a¢) To use or operate any locomotive, logging engine, portable
engine, traction engine, or stationary engine, using fuel other than
oil, within a quarter of a mile of any forest slashings or brush land,
which is nnt provided with a practical and efficient device for arresting
sparks, toge her with an adequate device for preventing the escape of
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fire or live coals from all ash-pans and fire-boxes, and which does not
comply in every respect with any regulations for the time being made
and in force under and by virtue of the provisions of this Act;

(b) To operate any river steamboat using fuel other than oil on
any of the rivers or lakes within the province of British Columbia
which is not provided with a safe and suitable device for the arrest
of sparks from the smoke-stack thereof, complying in all respects
with any regulations for the time being made and in force under and
by virtue of the provisions of this Act;

(¢) To destroy any wood-waste material by fire within any burner
or destructor operated at or near any mill or manufactory, or to
operate any power-producing plant using in connection therewith
any smoke-stack, chimney, or other spark-emitting outlet, without
installing and maintaining on such burner or destroyer or on such
smoke-stack, chimney, or other spark-emitting outlet, a
suitable device for arresting sparks, complying
any regulations for the time being made and in
virtue of the provisions of this Act;

safe and
in all respects with
force under and by

(d) Being engaged in the manufacture of lumber, or shingles, or
other forest products, to destroy wood-waste material by burning the
same at or near any mill without properly confining the place of said
burning, and without further safeguarding the surrounding property
against danger from said burning by such additional devices as may
be requisite in order to comply in every respect with any regulations
for the time being made and in force under and by virtue of the
provisions of this Act.

Paragraph 2 provides that :—It shall be the duty of every person
or corporation operating any engine referred to in this section to
provide equipment in the way of tools, hose, and other fire-fighting
appliances in accordance with any regulations for the time being
made and in force under and by virtue of the provisions of this Act.

Paragraph 3 provides that:—During the close season no deposit
of fire or live coals shall be made from any locomotive or engine
within one-quarter of a mile of any forest, woodland, or hay land
upon any railway right-of-way outside of yard limits, unless said
deposit be immediately extinguished,

Paragraph 2 of section 124 provides that:—Every camp, mine,
sawmill, portable or stationary engine, using any fuel other than oil,
and located within a quarter of a mile of any forest or woodland,
shall, by person in charge thereof, have such space surrounding said
camp, mine, sawmill, or engine, cleared of inflammable material as
the Minister or the Provincial Forest Board may direct. Any person
neglecting or refusing to perform and fulfil any duty imposed upon
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him by or pursuant to the provisions of this section shall be guilt
of an offence against this Act.

- One of the important duties of district forestc
Inspections by : ‘ . o .
District will be the collection of complete information about
Foresters. dangerous debris and sources of fire, so that the pro
visions of the Forest Act may be enforced. This work will, so far
|u>~‘~il»1c, be done by the members of the permanent force, but for

guards who are known to be competent for such work, may also |
assigned by the district forester to make inspections.

The district forester will be held responsible for seeing that all
cases of dangerous debris and dangerous industrial uses of firc
his district are reported on as ecarly as possible in the season.

Procedure—The above reports must be made on the forms pro
vided in duplicate. All information called for by the instructions in
the form must be supplied. In all cases of dangerous debris,
wherever necessary in cases of dangerous uses of fire, a sketch shou!
he made on the back of the form,

The following should be the standard descriptions, and a leger

describing the symbols used should be placed on the border o

map sheet :-

1. Grass, weeds or brush not over two feet or three feet higl
2. Bare ground, cliffs, rocks, etc.

3. Water. Show all ponds, streams, or other body of water

4. Cultivated lands. Show whether garden, field or grain «
pasture, hayland, or orchard.

5. Swamp, muskeg, or peaty land.

6. Cut-over land, slash on which has not been burned.

7. Cut-over land, slash on which has been burned.

8. Second growth from four feet to five feet high to tie size

9. Merchantable forest, whether or not fire has run through it

10. Land covered with timber, which is unmerchantable on account
of poor quality, injury by fire, or difficulty of logging.

All surveyed lines, buildings, roads, trails, and other works shoul
be shown as well as the topography.

Scale should not be less than two inches to the mile, nor greater
than one inch to 100 feet.

Every effort should be made to examine
ture in company with the owner, and the matter should be thoroughly
discussed with him. If the conditions are such that immediate action
is necessary to reduce the fire risk, the way in which the slash can be

lash or fire-using struc
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got rid of should be discussed with the owner; a plan of fire-breaks,
brush piling, time of burning, or the installation of protective devices
and measures agreed upon ; and a promise obtained from the owner, if
possible, to carry out the work. If necessary a forest officer should
he present to supervise the work.

On receipt of a report on a dangerous slash or dangerous use of
fire the district forester will forward the ori

ginal to the chief forester
with his recommendations, retaining the duplicate for his files.

The following statements by District Foresters Gilmour, Andrews,
Caverhill and MacFayden contain detailed information relative to
the results secured in their respective districts:

CRANBROOK DISTRICT

By 1. D. Gilmour, District Forester, British Columbia Forest Branch

It has been demonstrated that the burning of slash is practicable,
from the standpoint of cost as well as of safety. It has been proven
a good form of insurance, protecting the future of the logging opera-
tion until the timber is all logged, as well as equipment, camps and
men employed in logging.

To obtain some practical experience in costs and methods in the
interior, and also to safeguard a large body of timber in which the
government has a considerable financial interest, the Provincial Forest
Branch undertook, late in the spring of 1913, to demonstrate the
cheapness and safeness of

slash burning in the heavily timbered
The area selected for slash burning
comprised 300 acres of the limits of the McInnes Lumber Company,
eight miles from Crowsnest station, on the North fork of Michel river
Logging had been carried on for several vears, with the result
that several hundred acres of heavy slash constituted

valleys of British Columbia.

a menace
throughout each summer, It scemed likely that a little carelessness
on the part of someone would, one day, start a fire which might wipe
out all the timber remaining in the valley, estimated at several hundred
million feet.

The type was spruce

jack pine, the stand running from twelve to
twenty thousand feet per acre on the hest timbered portions close to
the river. The stand was thrifty and mature at the time of logging,
the understory consisting of suppressed spruce. The resultant slash
was, therefore, very heavy for the interior, lying from three to six
feet deep. The trees left after logging, being suppressed, shallow-
rooted spruce, were not windfirm, so that after everything merchant-
able was removed, the balance in a short time blew down, adding to
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the already dangerous debris. No care was therefore taken to prevent
destruction of the standing small trees, and, indeed, in such a heavy
slash, to do so would render the cost prolubitive; also, brush piling
was not necessary to insure a clean burn,

The area has an elevation of about 4,800 feet, and consists of a
flat valley some half mile wide along the river, with steep slopes run
ning up to beyond timber line. Due to the configuration of the country,
there is almost constantly a wind blowing up or down the valley,
increasing the danger of disastrous fire.

Owing to the elevation the snowfall is heavy, and, in the timber,
it remains late in the spring. The snow is gone from the open logged
off area a couple of weeks before it is gone from the standing timber
It was therefore a question only of awaiting an opportunity when the
melting snow will protect the standing timber, but has gone from the
slashed area. The melting snow also drains toward the river, and the
duff under the slash contains so much water that no danger to the
soil cover was to be feared. The spring of 1913 was wet and back
ward, so that the conditions for slash-burning were not favourable until
about June 1st. The fire was started on the evening of June 9th,
about a week later than it should have been to obtain the cheapest
results, However, it was soon found that fire would not run in
standing timber, although a very fierce fire resulted in the slash. The
method employed was backfiring along the edge of standing timber,
and along cross roads. After backfiring, all parts along the edge werc
lit as soon as possible, so that fires ran towards each other and met
in the middle of the slash away from green timber.

A gang of river drivers was available when required. About
twenty men were employed on June 11 to work around the edges,
putting out all fires, as it was too late in the season to allow any fire

to remain in stumps and rotting logs. The total cost was therefor
somewhat increased, compared to what it would have have been about
a week earlier,

The cost was $132.00. Area burned, 300 acres. Cost per acre, +
cents, The cost, reckoned on a per thousand basis for timber esti-
mated to have been cut from this area, was less than three cents per
thousand feet.

All the most dangerous slash, caused by several years' operations
was disposed of practically in one day. No damage was done to
merchantable timber, nor was the duff burned off the ground. A
clean burn was made at a cost by no means excessive, when the
amount of timber and logging equipment protected by it are considered
There should follow on the burned area a full stand of jack pine
and a considerable percentage of spruce. Spruce may naturally be




prevent
1 h«'n\;\
1 piling

its of a
es run
ountry,

valley

timber
logged
timber
hen the
rom the
and the
* to the
d back
ble until
me 9th
heapest
run in
h. The
timber
ge were
ind met

Abont
& edges,
any firc
rerefore
n about

acre, H
er est
ents per

rrations,
done to
md. A
hen the
isidered
ick pine
rally be

FOREST FIRES AND BRUSH DISPOSAL 123

expected to form a noticeable part of the reproduction, on account
of the forest soil cover being preserved; also, the burned strip is
not too wide for seeding from the edges and from spruce seed trees
remaining along the river inside the burn.

It was demonstrated that slash burning may be undertaken with
safety if advantage is taken of a favourable opportunity. It would
seem that, between the time when slash will not burn because it is
too wet and the season in which it is too dry to attempt burning
it, there must be a period when fires can easily be controlled, when
a sufficiently clean burn can be made, and when the soil cover will
not be injured. Especially when spruce reproduction is desired, the
soil cover should be preserved. When fir and yellow pine comprise
the tvpe, probably a more severe ground fire would be beneficial if
sufficient seed trees could be protected. Broadcast burning would
appear to be indicated in heavy stands, where small timber remaining
after logging is of little use; but, in more open stands, characteristic
in other parts of the interior, the young timber is worth preserving.
In order to obtain a clean burn and to protect such small timber,
rough piling would be necessary before burning.

VERNON DISTRICT

By L. R. Andrews, District Forester, British Columbia Forest Branch

Construction of the Kettle Valley railway across the Hydraulic
summit in the Vernon forest district was commenced in late autumn
and early winter of 1912 and 1913. The grade at this point is at an
elevation of about 4,000 feet above sea level. It traverses the water-
shed and within a few miles of the source of the tributaries of Mission
creek, and close to the catchment areas and reservoirs of two large
irrigation projects which supply much needed water to about 10,000
acres of irrigated land under fruit in the Kelowna district.

Owing to the highly inflammable nature of the watershed, which
is largely covered by dense second growth pine and down timber, with
patchy stands of fir, tamarack and spruce, an acute fire hazard was
created. Large amounts of slash and other debris were left on the
ground. This hazard was greatly intensified by the usual carelessness
of labourers and travellers with camp fires, cigarettes, pipes, etc.,
as well as by the danger of sparks from stationary engines.

The situation was keenly felt by the irrigation interests and the
Forest Branch, as well as by the contractors, who had some $50,000
worth of equipment at stake. Spring burning of the debris, therefore,
recommended itself as essential, to get rid of the slashings early, and
thus reduce to a great extent the danger during the fire season.
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The problem was attacked in the spring so soon as conditio
permitted, and most of the work was finished before the surrounding
vegetation had become excessively dry. In three instances firc
were started as a result of the brush-burning operations, but, in each
case, the fire was controlled before any damage was done.

The slash resulting from the cutting of roads and right-of-way ha
been banked in continuous windrows along both edges and presented a
fine trap for catching sparks, matches or cigarettes dropped along th
edge.  On the tie permit, close to the grade, the slash had been leit
scattered over about 400 acres,

In order to complete the burning in the shortest possible time,
special force of ten men was organized by the contractor, under
competent foreman. The work was directed by the two forest
officers on patrol work, who also rendered assistance in the burning

Work was commenced by spreading the men along the road and

right-of-way, about 40 to 50 yards apart, according to the amount
of slash along the edges to be burned. Each man then pulled the
slash in towards the centre of the road or right-of-way, clear of the
timber, cutting it roughly into lengths of less than 16 feet. It was
stacked into compact piles, three to four feet high and ten to fifteer
feet apart. These piles were fired, each man tending from ten
twenty small fires, and piling on the slash as it burned, until all ha
been removed from the edge of the timber. Ten men therefor
watched and tended ninety to one hundred small fires burning at the
same time, and kept the fires going until the slash was consumed
According to the amount of brush and the difficulty of handling, from
one-half to two miles of right-of-way was cleared per day. As
soon as the slash was burned at one place, the men were moved ahead
to start fresh piles. The foreman and fire patrolman kept things
going, and care was taken to keep the fires small and continuous
and watch that they did not spread.

cient, are good
axemen and an experienced foreman, with the supervision of at least

The essentials of this method, which proved eff

one man for each half mile of burning. The advantages are: That it
is quick, efficient and cheap. The small fires are always under control
and do not create enough heat to necessitate moving the slash mor
than a short distance from the edge of the road or right-of-wa

Scorching of the standing timber is avoided, and handling of the
slash, which is the big item in cost, is reduced to a minimum. The
fires are fed continuously and burn themselves out quickly, and, there
fore, do not have to be watched at night. No piles were fired later
than an hour before quitting time, and all fires were practically
out by dusk. Freighting along the roads was held up for only short
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periods, as it was possible to get past the small fires. On the grade,
no work was interfered with in any way.

On the tie permit area, close to the grade, fir trees had been

felled and ties hewn in considerable confusion on the snow. The
slashings here presented a more difficult proposition, as only the
smaller fir had heen taken, leaving the larger trees standing. Thick
masses of tops, limbs, butt logs and chips were left on ten to thirty
acre patches throughout the area. The slash was piled in larger
piles, as far as possible out of range of the standing timber, so as not
to injure it. Al tops were lopped, and the limbs and debris piled.
lutt logs and large tops were not burned, as the disposal of only the
highly inflammable material was considered necessary. These piles
were made six to eight feet high, and ten to twelve feet in diameter.
Two men tended from eight to ten piles, gathering and throwing the
slash continuously on the burning piles. The force of ten men averaged
about fifteen acres per day in this way. A little over twelve days was
required to clean up the whole area.

The total cost of cleaning up the slashings along twenty-seven
across the IHydraulic

miles of roads and fifteen miles of right-of-way
summit was approximately $1,200. On the 400 acres of logged-over
tic permit, the cost of burning slash was $520.00; worked out on 2

mileage basis, the above shows: Roads, $25.00 per mile; right-of-way,

$35.00 per mile; tie slashings, $1.25 per acre, or 2.7 cents per tic
for 18,000 ties.

The above figures are approximately correct, and might be con-
sidered a basis for other work of a similar nature. In this instance,
where there was no room for doubt as to the necessity of the under-
taking, it was shown that such work can be handled at a cost which
15 in fair proportion to the benefits derived in the form of reduced
fire hazard.

KAMLOOPS DISTRICT

By P. Z. Caverhill, District Forester, British Columbia Forest Branch

Broadcast burning was tried on an area of slash, comprising 350
acres, situated on a gentle southern slope on the North Thompson river,
The slash extended along the slope for three and one-half miles, and
was from 650 to 1,000 feet wide. The stand was open fir, with
little or no underbrush, The soil cover was mostly grass, with a very
thin coat of humus, and the soil was gravelly. The stand would aver-
age 3,500 feet board measure per acre, the trees being ten to fourteen
inches in diameter and sixty to seventy feet high. Patches of volunteer
fir reproduction were common among the older trees. Logging opera-
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tions had been carried on during the winter, the cut being 210,209
feet board measure and 31,913 ties,

The snow disappeared from the area late in March and early
April.  While the crew was waiting for driving the men were sct
at burning, and about twenty men were employed for three days. The
work was done by setting out fires at the lower edge of the slope ai
allowing it to run up the hill to the public road, which formed an effc
tive fire-break. Where the cutting had crossed the road the burning
was carried on untler a careful guard. The debris was comparativel
heavy, owing to the small size of the timber and the heavy, open top

A detailed record of the cost was not kept by the company, hut
twenty men were employed for three days. The total cost was thus
approximately $210.00, amounting to sixty cents per acre or seventeer
aw-timber and ties.

cents per thousand feet, for both ¢

Burning was also done on an area of about 500 acres on the Barrier
river. This slashing lay approximately one mile along the slope and
was three-quarters of a mile wide. The stand was open fir similar to

the above. Logging operations had been carried on during the previous
winter, approximately 634,000 feet being cut.

Fire was started accidentally on May 31, but, as the operator ha/l
intended burning at least part of the brush, this fire was allowed to do
the work. Eighteen men were detailed for three days to hold the
fire in check and to light piles not fired by the general conflagration
Later, two men were detailed to watch it for a couple of days till the
fire was out,

The total cost was approximately $160.00, but no detailed record
was kept. This is approximately thirty-two cents per acre or twent)
five cents per thousand feet.

ccellent.  Small

From a protective standpoint the result was e
debris and limbs up to one and one-half inches in diameter were con

le

sumed and the danger from future fire was reduced to a negl

amount, Much of the volunteer growth was, however, destroyved

The fire had little effect on trees six inches and over in diameter, b
all reproduction ten feet high and under was destroyed, while large:

poles up to six inches diameter were often so burned that they
later.

It seems, therefore, that broadcast burning would be satisfactory
on agricultural land and where the volunteer crop need not be consid
ered in connection with the future crop; but, where planting cannot |
resorted to, and where the volunteer crop is composed of the desired
species, piling and burning for the protection of the young growth is
to be preferred, where financial considerations will permit.
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On another area of about 500 acres, on an easterly slope, the brush
was piled but not burned. Here the stand was of dense young Douglas
fir, running 150 to 200 trees to the acre, ranging from six to twelve
inches in diameter. The soil was gravelly clay, and the cover mostly
grass, with little underbrush. Logging operations were carried on
during the winter of 1912 and 1913 for ties, 43,564 ties and 27,000
feet of saw-timber being cut,

The brush was piled the following October, having been on the
ground during the summer, so that, in many cases, it became matted
down with a rank growth of weeds and grass.

The trees had been felled with the tops more or less in clusters.
The limbs were lopped off up to a diameter of about four inches, where
the top was again cut off and all loose limbs piled on top as compactly
as possible,

The company kept no special cost account for the operation, but
gave $700.00 as the probable total figure, or fifty cents per thousand
feet. The cost was high because the brush had lain all summer and had
become embedded in weeds and grass, and also because the labourers
used were not accustomed to the work and consequently were not as
efficient as if they had been employed at this class of work before.
While the piling without burning did not eliminate the fire hazard
altogether, it greatly reduced it by making it much easier to control a
fire should one occur accidentally.

TETE JAUNE DISTRICT

By C. MacFayden, District Forester, British Columbia Forest Branch

In connection with the construction of the Grand Trunk Pacific
and Canadian Northern Pacific railways, the British Columbia govern-
ment granted free permits for timber for ties and other purposes inci-
dent to railway construction. It was at first a condition in each of
these timber permits that all the debris caused by logging operations
should be piled in such a wa)
the remaining timber. This was a complete innovation to the contrac-
tors who had always previously left their slash as they wished, and the
requirement was consequently hard to enforce. At the outset, all con-
tracts contained only the blanket cause, “ Subject to the regulations of
the Forest Branch.” This was looked upon by the sub-contractors
as a mere matter of form and not to be taken into consideration in
arriving at prices, so that, later, when these regulations were enforced,
they, without exception, claimed they could not possibly fulfil them at
the prices they were getting from the company or the contractor above
them, as the case happened to be, During the first winter’s operation,

/ that it could be burned without danger to
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very few of the sub-contractors were making even wages, and, in many
cases, were losing money ; so that, rather than see the burden fall on
the working man, leniency was shown in every case, thus leaving it
hard to judge of the beneficial results of the regulations had they heen
carried out as originally intended.

In every case the contractor made the mistake of letting the piling
lag behind his other work until a heavy snowfall made it impossibl
to do anything further with it until spring. e then experiencel
trouble in getting men to do the work, as the average * tie hack ™ «
sidered it beneath his dignity to handle brush. These difficulties
iven to men working

vill

be overcome, however, when the contract price g
by the piece includes the piling of the brush; they will then do it the
cheapest way, which, it is agreed, is at the time of cutting. The ¢

tractors all agree that the additional price to be allowed should be
between three and four cents per tie, or between fifty and seventy

cents per thousand feet for saw-timber, depending on the size of the sit
average tree in the stand, The rate per thousand feet for saw-timber
would be helow this where the operation is in a stand of large timber
since practically the same amount of brush has to be handled for a
tree cutting out 600 feet as for one cutting 1,000 feet.

The work done during the first winter's operations showed that

where there is a lot of debris already on the ground, due to natural

causes, the labour and expense of piling only the brush that results from ar
logging operations is almost wholly lost. In many stands of spruce at
and cedar, an operator may faithfully pile all the debris caused by his ne

operations, and vet the effect of this work may be lost entirely, owing
to the large amount of debris previously on the ground, for which he is
not responsibie, and which he cannot reasonably be required to pile
and burn, In the case of a jack pine stand, where the ground is ahso BR
lutely clean, piling the brush will go a long way towards absolute fire
protection and is a cheap form of insurance,

A case in point is a “tote” road cut south from Henningville Iy
Palmer Bros. & Henning, largely throngh a jack pine stand, The brush
from this cutting has heen piled by these contractors in such a way

that it creates absolutely no fire hazard. T believe these people can
claim to have made the most satisfactory job of brush piling that has
to date been done in the Dominion. In this last instance, the cost, as
nearly as I can ascertain, was about $50 per mile.

\fter noting the effect of a regulation requiring that only t
brush caused by the logging operations be piled over the whole area
I decided it would be of more practical value to limit the piling to a
300-feet strip around the outside, but to require that all debris, whether

1
e

due to natural causes or to the contractors’ operations, be piled in the
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same way. Where this was done, the result was a tolerably safe fire-
guard. The best figures of cost I have on this work show an expense
of $14 per acre of fire guard. The cost, figured on the area afforded
protection, would of course be very much smaller.

In conclusion, it is my opinion that, except in the case of clean-
hottomed stands, piling only the brush caused by logging operations

I, in many a
en fall on
leaving it
they been

the piling - - . . :

impossibl affords but little protection for the expenditure, and simply lopping
kperiencel the tops would give practically the same protection at less cost. DBetter
ack” ¢ than either of these is, I believe, a wide strip encircling the cut-over

ulties will area and cleared of all debris. This seems the most practical method

n working of doing away with the danger from old slashings, especially where the
1 do it th danger is limited to one or two sides of the cut-over area.

. The « i

should 1 The following supplemental statement, by District Forester H. B.
nd seventy Murray, shows the further developments in the Téte Jaune district
size of the since the resignation of Mr, MacFayden:

saw-timber “During the past year, 1914, the areas covered by permits which

rge timber had been granted to the Canadian Northern Pacific and to the Grand
idled for a Trunk Pacific railways were examined by the Forest Branch, and in
any case where the amount of timber left standing warranted, a timber
sale was made on such permit area. It is the intention of the Forest
Branch to dispose of all timber left standing on the different permit
arcas in this manner, and then a slash fire can be run over the arca
at a safe time and the hazard removed. This course is absolutely
necessary, owing to the proximity of the railways to the permit areas,
ind the constant danger of fire getting into the slashings during a
dangerous fire period.”
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md is ahso- BRUSH DISPOSAL IN THE RAILWAY BELT OF BRITISH COLUMBIA

\bsolute fire D. Roy Cameron, District Inspector of Forest Reserves, Dominion

) Forestry Branch, Railway Belt District
ningville Iy

The brush
such a wa

The slash menace on forest reserves in the railway belt of British
Columbia, is, at the present time, a comparatively unimportant feature
of the fire hazard, due to two factors. First, there has been practi-
cally no timber cut on forest reserves, in quantity sufficient to make
any considerable area of slash; second, the merchantable timber on
these forest reserves, as at present constituted, is of the dry belt type

scattered, open, park-like stands—so that the debris resulting from
lumbering operations would be largely scattered in the natural process
of logging.

The only cutting of timber since the inauguration of administra-

tion of the forest reserves has been under settlers’ permits. These
9
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permits have required in every case the piling of slash. Burning
carried on at convenient times by the forest officer. Satisfactory «
as to the cost of piling per thousand can not be given, owing to 1!
fact that each separate operation is of so small a character that fig
obtained from them would be inaccurate as applied to an operatior
any size. Settlers are, in most cases, willing to carry out any br
disposal regulations required.

The proposed extension of forest reserves in the railway bell
include large areas within timbered regions, where logging operati
of considerable size have been, and will be, carried on, will c:
this question to assume much greater importance in the near futu

The debris resulting from lumbering or clearing operations out
the present forest reserves constitutes the greatest source of fire da
with which the Dominion fire protection service has to contend,
is safe to say that 90 per cent of all the fires which do damage |
their origin in slash. The solution of this question is the gr
problem before the Forest Branch at the present time. The s
besides being a source of great and ever increasing danger to adjoi
timber or other property, is in most cases the greatest obstacl
regeneration, and must be removed before a second crop of tin
can get a permanent start,

Until 1914, except in a few isolated cases, no consistent attc
was ever made in this district on the part of either the lumberm:
the Government to deal with this question. This negative attitud
the part of the lumbermen was the result of, first, exaggerated ideas as
to the cost of burning; and, second, a natural aversion to taking
responsibility for carrying out burning operations, which might ¢
ceivably result in the spread of the fire beyond control, with resul:
damage to timber and property for which the lumberman woul
liable.

The inaction of the Government was due to lack of organization
and lack of the necessary funds for the carrying out of such worl
and also, to some extent, to lack of appreciation of the fact that

remedy was possible.

When the Dominion Forestry Branch administration in the railwa
belt of British Columbia was reorganized in 1912, the question of slash
disposal was taken up and studied by various forest officers. Th
possibilities of action were discussed at ranger meetings and elsewhere,
and the appointment of a special officer to deal with the question wa
urged upon the Government. The result of this was that during 1!
spring of 1914 the Dominion Forestry Branch appointed one of
most experienced fire rangers in its employ to the position of s
burner for the railway belt. This officer made detailed studies of the

lash
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slash situation in the Fraser valley on the coast, and in the Columbia
valley, in the vicinity of Revelstoke, in the interior, and drew up plans
for the burning of certain typical slash areas. The intention was to
burn these areas at Government expense as an experiment, to obtain
reliable cost data which could be advanced to the lumbermen as proof
that it would be good business for them, figured on an insurance basis,
to take up the question of slash disposal during lumbering operations.
and to charge the expenses incurred against the cost of logging.

If it could be proved to the lumbermen that burning could be done
quite reasonably as regards cost, the question of responsibility of burn-
ing would be the only hindrance to

slash disposal. "The appointment
of a slash burner was designed to take care of this part of the situation ;
this officer was also given , on behalf of the
y of handling burning operations, pro-
viled the lumber companies would supply the nece
pay all leg

Unfortunately the fire season of 1914 set in early and very badly,
so that, when plans for burning were completed

anthority to take over

Government, the responsibil

ary help and

itimate expenses in connection therewith,

the fire hazard
was prohibitive. During the summer, forest fires effectually cleaned up
the type areas chosen, together with other large areas of both slash
and timber.

During the autumn other areas were selected, but, again, natural
obstacles intervened. T'his time, continnal rains prevented the possi-
bility of getting a fire started at all.

These unforeseen occurrences show that there is only from one to
two weeks in spring and autumn when slash burning can be successfully
undertaken, and emphasize the necessity of careful planning and
organization beforehand in order to take the fullest advantage of nat-
ural conditions when they do prove favourable. Although no actual
burning was done last season, it is certain that the work done was
not wasted, because the studies made served to interest lumbermen,
particularly in the coast district, in the importance to them of slash
disposal. It is expected that the work will be pressed forward vigor
ously in the spring of 1915, and it is hoped that the experience gained
this year will enable the Forestry Branch to carry experimental burn
ings to a successful conclusion,

In the dense forests which cover the areas in which lumbering
operations are being carried on, brush piling is out of the question.
The only possible method of brush disposal will be broadcast burning,
which entails the construction of fire gnards around the slash. The
lands on which these conditions obtain are not, as above noted, included
within forest reserves at the present time. Nor are the licensed timber
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berths in any case legally a part of the forest reserves, even though
included within their exterior boundaries.
It is probable, however, that a few minor changes in the methods

of logging, such as attention to the location of skid roads, ete,, a
the felling of trees with their tops together, so far as possible, w
greatly facilitate the ease and safety of broadeast burning

It is impossible, at the present time, to give any authoritative daty
regarding the additional cost to operators on account of brush dispo
This is the main point towards which the work we propose to und:
take will be directed. The advantages to the operator are self-evident
including reduced fire hazard, the climination of property loss, and
increased facilities in financing operations due to the greater safct
of the raw product from destruction by fire.

The question of brush disposal on the right-of-way of roads co
structed by the Public Works Department of the British Columbia
sovernment is also very important from a fire protection standpoint
Until the last year or two, absolutely no attention was paid to th
point by them. There existed, therefore, the anomalous condition of
one department of a government preaching the necessity of slash
posal and enforcing regulations against railways, and at the same tin
another department doing construction work of somewhat the same
character and paying no heed to brush disposal at all.  Within the |
two years, however, strong representations have heen made to
Provincial Department of Public Works by both the Provincial a:
Dominion Forestry Branches. As a result of these, the Minister
Public Works in the British Columbia government issued a gener
order to all road superintendents that the debris resulting from roal
construction was to be burned. Unfortunately, the strong pressure
public opinion for new roads and the limited funds at the disposal
road superintendents militated against the effectiveness of this order,
and the present state of affairs, while showing some improvement, still
leaves much to be desired. In many localities, roads are still he

constructed without any attention to brush disposal

ALBERTA

By 1. N. Millar, District Inspector of Forest Reserves, Dominion
Forestry Branch, Alberta District

It is possible for me to make only a brief and ceneral statemer
in regard to slash disposal in the Alberta district, as the question
has never been taken up on a very definite basis or with a wel
defined policy in view. \While the seriousness of the slash mer
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in the future is recognized, its present importance is not unusually
great, because of the comparatively small amount of cutting that is
taking place within the reserves. sth for this reason and because
there are many other more pressing and more immediately important

problems on hand, the question of slash disposal has been dealt with

in only a very cursory manner, h in the reserves in the Alberta
district results from four classes of operations. These are: Settlers
permits, involving some 600 or 800 permits a year; Forestry Branch
timber sales; railroad tie-cutting permits; and the operations on
licensed berths within the reserves.

The settlers who obtain timber on permit are all required to dis
pose of their slash by piling and burning, but, in the reserve, where
the majority of such permits are issued, the permits are confined
almost exclusively to dead timber, which produces very little slash.
and therefore does not constitute a menace nor give opportunity
for securing fignres that would be of any value in arriving at the cost
of such brush disposal.

The bulk of the Forestry Branch timber sales, and all of the tie-
cutting permits within the forest reserve, have operated so recently
that no work of slash disposal has been undertaken as yet. A number
of operators are due to burn their slash at the end of the present fire
scason, but a great deal of opposition to this action has developed
and is based upon grounds that are hard to controvert,

No slash disposal of any kind is undertaken on the licensed berths
within the reserves, where the bulk of the timber cutting in this
listrict goes on.  These berths, of course, are not under the control

< S
the Forestry Branch, even though located within the reserves, so

that, so far as this office is concerned, the largest and most serious
slash disposal question is entirely beyond our control. The licensed
timber, of course, includes the bulk of the merchantable timber and
practically all of that which at the present time can be logged and
manufactured at a profit.

So long as slash is left undisposed of on the licensed timber berths,
the disposal of it at the expense of the operator on areas covered by
Forestry Branch sales will be attended with many difficulties, if not
rendered entirely impossible.  The timber on these tracts is now sold
at rates many times the price charged on licensed berths, and the oper-
ators object strenuously to increasing their logging costs by being
required to dispose of slash while the berth holders, who are in some
cases their competitors, escape this expense. They also point to the
fact that the quantity of slash on the timber sale areas is so insig-
nificant when compared to the vast amounts of slash being produced
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and left on the licensed berths, often immediately adjacent to timler
sale areas, that it seems unreasonable to compel an expenditure whose
futility is only too evident. A more serious objection, however, and one
which appeals not only to the smaller operators but also to the holders
of berths, is a well-grounded doubt of the value of slash disposal as

a fire protective measure. Although no one seriously denies the daner

which accumulated coniferous s
gencrally agreed that a disproportionate number of fires occur in <l
arecas, and the cost of the control in such areas is unreasonably high,
nevertheless, there are no figures available to support a claim that
slash disposal is anything in the nature of a panacea for forest fires,
and it is believed that before slash disposal of an effective kind, which
necessarily means an increased logging cost, can be reasonably urged
g operators on Dominion lands, it will be

lash gives rise to, and although it is
n

or enforced upon loggi
necessary for the Dominion fire protective establishments to demon-
strate an ability to control and suppress fires which originate wholly
and which,

independent of any logging operation or slash ar
present time, constitute by far the bulk of the fires in this district
Slash is not a result exclusively of logging operations. There are
enormous areas of burnt-over reproduction lands and lands bearing
timber of pole size where the accumulation of slash as the result of
fire is almost as dangerous as is the slash produced on logging oper

tions. The acreage of such naturally produced slash is many times
that of all the acreage of logging slash in the district, and operators
have a very reasonable and almost incontrovertible argument against
assuming the burden of slash disposal so long as the fire protective
forces are incapable of handling the large proportion of fires which
originate outside slash areas.

The problem of slash disposal cannot be considered independent!
and separately from the general problem of fire protection, and it is
my belief that the natural sequence is, first, to provide adequate fire
protection outside logging operations—which means on all the tim
bered lands in the district except a very small fraction of the total
1s an improvement on an cff

area—and then attack the slash menace
cient system already devised and in operation. T think it will be f
that this is the sequence of development in all those lumbering districts

where slash disposal by burning has become established as a recog
nized part of a logging operation. It is the only truly logical course of
development, and, in view of the many complexities of timber o

ship and timber land administration which’prevail on both Dominion

and provincial lands, a procedure which does not have incontrovertible

logic to support it has a very small chance of success.

1
|
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By G. A. Guiches, District Inspector of Forest Reserves, Dominion
Forestry Branch, Saskatchewan District

Instructions were issued early in October, 1913, to all rangers of

he daner forest reserves in this district that the brush was to be piled on all
pugh it is timber operations within the reserves. Results show that it is far
ir in slash casier and cheaper to pile and burn the brush in connection with the

ably high,
laim that
yrest fires,

cutting than it is tu make piles suitable for burning and then burn them
at a later date. The following figures show the results on three areas
within the Nesbit reserve. All are cordwood operations in jack pine.

t 1) . .
ind, which Labour was in each case paid at the rate of 25 cents per hour.

ibly urged
it will be
to demon-

Area 1. The cutting was done in 1913, and the brush left scattered
according to the old method. The brush and all refuse on an area
of 20 acres of this old cut was piled and burned. The average cut was
twenty-two cords per acre. Total cut of 440 cords, Total cost $20.50.
Cost per acre $1.025. Cost per cord 4.7 cents.

ate wholly
ich, at the

is distr e at : : .
- Area 2. The timber was cut in the winter of 1913, and the brush

was piled and burned as soon as cut. On an area of 18 acres the
average cut was 20 cords per acre. Total cut of 360 cords. Total cost
$19.75. Cost per cord 5.4 cents. Cost per acre $1.097,

\rea 3. All brush was piled and burned. The area comprised 210
acres, with average cut of 20 cords per acre. Total 4,200 cords. Total
cost $208.00. Cost per acre $0.99. Cost per cord 4.9 cents.

The average cost for above areas was $1.00 per acre, or 4.9 cents
per cord. The brush was disposed of on these arcas under practically

There are
ds bearing
e result of
fing opera
pany times
1 operators
ent agamnst

protective
fires which . L . g
he most difficult conditions, as the brush was as heavy as any in this
lependentl locality ; the above figures are therefore a fair average.
The areas cut over under permit on the Neshit reserve have been
well cleaned up, and the brush and refuse have been piled and burned
by holders of permits on 58 acres, and piled on an additional 1,350 a-res
The permittees at first felt that brush piling would be a hardship,

mt, after they had tried it for a short time, they found it was far

n, and !

lequate fire
il the tim
»f the total
[ on an c¢ih

ill be found casier to get at the wood than under the old system, and this was
ing districts especially true on areas where low stumps were cut. In former

g . . 5
as a recog cutt , the stumps were cut from two to four feet in height, and it

s very difficult to get to the piles with sleighs without getting hung
up on stumps. After a little experience the permittees found that
the brush disposal and low cut stumps did not entail any extra cost

al course of
nber o 1
h Dominion
mtrovertible on the wood delivered, as any extra expense caused by cutting low
stumps, and piling and burning brush was saved hy making the wood
more accessible for hauling.




S ————

|
]
!
)

136 COMMISSION OF CONSERVATION

Mr, Williscroft, an experienced woodman, reports that, when 1
cost of hauling i: considered, the cutting of low stumps and pili
the brush saves the extra cost of swamping. The swamping is usua!
done by the teamster, and means the cost of the team while t
work is being done. The extra cost of cutting low stumps an
piling and burning the brush is balanced by the reduced cost of
hauling. Mr. Williscroft estimates that the cost of piling and burn-
ing brush in connection with cutting will run from a minimum of
five cents per cord to a maximum of fifteen cents per cord, but thu
all this will be saved in hauling, so that practically no extra cost will
be attached to the wood when delivered,

Mr. Vandine, another experienced woodman, reports, in part, as
follows, on the cost of brush disposal;- T'he cost of piling br
will be five per cent of the operation, and, if piled and burned
the timber is cut, seven per cent of operation. As the average cos
for cutting cordwood in this district is one dollar per cord, this would
mean that it would.cost from five cents to seven cents per cord to
pile and burn the brush.” Mr. Vandine further states that it woull
cost more if the brush were piled and left to be burned at a later
date, and he says that the best and cheapest way is to have the brush
burned by the permittee at the time of cutting.

“

Messrs. Williscroft and Vandine have both had experience in the
bush in various parts of the country and have worked for the past
few years as foremen for lumber companies throughout the northern
part of Saskatchewan. Their judgment in this matter, therefore, is
practically as good as any that can be obtained in this scction of the
province,

The following is a statement of the cost of top-lopping on a tie-
cutting operation on the south half of section 17, and the south-east
quarter of section 18, township 45, range 3, west of second meridian
This was a heavy stand of spruce. All the trees were cut and the
ties removed before the parties were notified that the tops were to be
lopped, making the cost of the operation a maximum for this district
The area was visited when the operation was about half completed,
and the tops were completely lopped, even to the smallest twigs.
Approximately 300 acres were cut over and 16,178 ties were removed.
The top-lopping cost $161.75, or approximately one cent per tie, or
53.9 cents per acre. The statement as to cost per acre is not very
satisfactory, as the entire 300 acres were not cut over, the timber
being in various-sized bunches on the area, and, consequently, the cost
per acre would be much increased if the figures had been derivel!
from the area actually cut over. These ties were much above
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railroad standard insofar as size is concerned, and the operator esti-
mates that the timber removed would have sawn 521,000 feet board
measure, and, on this estimate, the top-lopping would have cost 31
cents per thousand feet.

The operator reports, in part, as follows: “I am of the opinion
that had I had information of the intention of the Department to
enforce top-lopping last autumn before starting in the work, I could
have arranged with the tie-makers to do this lopping and have had
it done for less money per tie. I am also confident that the cost per
thousand feet would have been less for saw-logs than for ties, as
generally the tops will run out smaller.”

The regulations concerning brush disposal have been enforced
during 1914 with much success, and practically all complaints have
disappeared on reserves where operations were in progress in 1913,
showing that it is simply a matter of enforcing the regulations to
secure proper brush disposal.

I find also that practically all the lumbermen in the district will
be willing to make proper brush disposal provided each lumberman in
the district is compelled to do the same. The manager of the Prince
Albert Lumber Co., Ltd., has stated publicly that the company
would not mind having to cut according to forest reserve regulations.
provided all the other lumber companies in the country were
doing the same, so that one company would not be competing with
another under any disadvantage. This is the opinion of practically
all the lumbermen in the district, and it is obvious that it would be
unfair to compel one company to dispose of the brush and permit
mother to cut according to old methods. Tt is the duty of the Gov-
ernment to see that each and every lumberman makes proper brush
disposal, as it is almost impossible to protect young growth on
cut-over areas according to the present methods of logging. In the
past two or three years valuable stands of young spruce have been
destroyed simply because it was impossible to check the fire on
account of the enormous amount of slash.

MANITOBA

By F. K. Herchmer, District Inspector of Forest Reserves, Dominion
Forestry Branch, Manitoba District

The extent of slash menace and its seriousness as a fire hazard
are very general, more especially on those areas where timber limit
holders have been operating for many years in the reserves, and also
where settlers have been taking out permit timber. The danger is
verv great, and should fires break out in certain of the old cuttings
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when the woods are dry, water in the streams low, and vegetation, such

as grass and pea-vine, rank, as was the case last autumn, it is fearcl
it would be impossible to control them.

Under present regulations, slash has to be disposed of by either
piling and burning, or lopping and dropping to the ground. Though
these regulations have been in force for some fime, it has been
found possible by many operators to evade compliauce, but it is hoped
that from now on matters will improve.

As to methods of brush disposal found or considered most advis-
able under specific conditions, where the timber is not cut clean
where a new growth would be in danger should burning be resorte!
to, lopping and dropping to the ground is recommended, so that
debris may rot more readily or at least get so damp that it woull
not burn fiercely.

Where a clean cut of all standing timber is made, and where there
is no new growth to be endangered, piling and burning is the best
method.

The compensating advantages to the operator from brush dis-
posal are additional security from fires, and, in the case of berth-
holders, protection of their remaining standing timber; to the settler,
an increased assurance that he and his successors may have a con-
venient, cheap, and lasting supply of timber.

The estimated cost of piling and burning, or lopping and dropping
to ground of debris, is 50 cents per thousand feet.

The past attitude of all classes of timber operators in my district,
insofar as T have knowledge, has been marked opposition to doing
anything whatever toward protection. I consider this feeling to he
now somewhat relieved, due, I think, to the fact that fear of losses
by fires is getting more prevalent, the scarcity of timber being brought
home to the people generally; possibly, also, the activity of our forest
officers, who are impressing the settlers with the importance of fir
protection and prevention, and in many ways showing that they are
now taking more interest in forest business.

BRUSH DISPOSAL IN EASTERN PROVINCES

ONTARIO

Nothing is being done in Ontario at the present time with regard
to brush disposal in operations on Crown lands. It is not belic
in any event, that the work could be undertaken satisfactorily with
the present organization.

This matter was, however, considered tentatively, and, about
years ago, a clause providing for brush disposal was inserted in «
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of the licenses on a saw-timber limit. This situation is explained in
the following extract from a statement received from the Provincial
Department of Lands, Forests and Mines:

“There have been no brush disposal clauses inserted in timber
sales in Ontario, except in the case of the Jocko limits. The Jocko
limits contain mature white pine, averaging some five trees to the
acre, scattered amongst the hardwood growth. The manner of brush
disposal was left to the discretion of the officers of the department,
and 1t was felt that lopping of tops and burning of brush along roads
and about camps would be all that was necessary to insure reasonable
protection.

“The lopping of tops was carried out satisfactorily the first
season, but very severe wind-falls throughout the area have placed
the limits in a very dirty condition. The amount of debris caused
by taking out the big pine was so small a factor that this season the
clauses in regard to brush disposal have been withdrawn. At the
present time, I do not think the government favours any brush dis-
posal conditions in regard to timber sales, as the later sales have
contained no clauses to this effect.”

Qu

Aside from a certain amount of experimental work carried on
by the Laurentide Company, upon selected poiiions of their pulp wood
limits on the St. Maurice watershed, relatively little consideration has
been given the matter of brush disposal in the Province of Quebec.
So far as the provincial government is concerned, the following
extract from a statement by Mr. G. C. Piché, chief of the Forest
Service, Department of Lands and Forests, will explain the situation:

“As to progress made in brush disposal, T must say that, to my
knowledge, nothing has been done except to induce the limit-holders
to cut into the tops as much as possible, and the Minister has approved
a proposal to allow them a rebate of 50 per cent on the stumpage
dues for the logs less than six inches in diameter. In the St. Maurice
district, out of 20,000,000 logs made during the last three years, about
20 per cent were logs less than six inches, which volume represented
some 33,000,000 feet board measuré. A few vears ago this material
would have been lost and would have increased the danger of fire.
Therefore, T believe our action is fully justified and will induce the
lumbermen to be more and more economical and the province will
henefit by increased revenue from timber previously wasted. Also,
the forest will be conserved for a much longer period, as we gained

thout 10 per cent hy the removal of these small logs. T had expected
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to do something in the way of brush disposal on our township reserves
but the lack of men and of funds has, thus far, prevented any furth
action. It is hoped that these obstacles may be overcome in the n
future.”

COST OF TOP-LOPPING

Investigation on the Lands of the Laurentide Co., Ltd., by Ellw«
Wilson and D. IW. Lusk

Through the courtesy of Mr. M. C. Small, manager of the logging
division of the Laurentide Company, Ltd., the authors were given
every facility to make the following study on the lands of the com-
pany in the St. Maurice watershed, Quebec. They were given a free
hand with the jobbers, and Mr. Lusk was appointed an assistant
scaler and inspector so that he could control the work.

The object of the investigation was to ascertain, as nearl
possible, the actual cost of top-lopping and to determine its prac
bility and the resulting advantages.

The disposal of lumbering waste and debris, either by top-lopping
or otherwise, is one of the most important questions now under con-
sideration by foresters and lumbermen. There are three possible
methods, fire, decay and utilization. In some countries of Europe
where the forests are near the markets and firewood commands a
high price, all the debris can be utilized as firewood, the smaller
branches being tied up into bundles of faggots, and even the leaves
and needles are used as bedding for animals. This method is impos-
sible with us. Owing to the condition of our forest floor, it is inad-
visable to burn the slash, as the soil is so shallow that fire burns off
all the humus and is very difficult to keep under control. Burning
would have to be done before the snow was entirely off the ground
and would entail the piling of the brush, making the work so costly
as to be out of the question. The only other method is that of decay,
and it is to facilitate and hasten this that top-lopping is undertaken.

The larger the top of a tree left by the loggers, the longer it takes
to decay, chiefly because it has more large limbs, and these, holding
it up higher off the ground, allow it to dry out, and once dry it may
last for many years. If the limbs are cut off, the trunk lies flat on
the ground and the branches, being in constant contact with the mo
soil, decay much more quickly; alse being always wet they do not
catch fire so readily or burn so quickly. Large tops left in the wo
catch fire very easily, and they burn so rapidly and with so much heat
that a fire once started in a slashing is almost impossible to extin
guish until the whole cut-over arca has been burnt, with the cons
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quent destruction of the trees left and of the future crop. Cut-over
areas with large tops leit on them are very difficult for surveyors,
cruisers and fire-rangers to travel over and the cost of such work is
increased by this condition.

The second growth on cut-over lands is hindered to some extent
by the presence of large tops, which shut out the light, cover the
ground with decaying needles and make the young trees, which have
to grow up through the old tops, crooked.

The fire risk is increased fully one hundred per cent after lum
bering, but, if the tops are properly lopped, this is much reduced.

In discussing this matter, there are two fundamental questions to
be considered, the cost of logging and the cost of fire protection, the
first of which is increased and the second decrcased by top-lopping.
Do these two items balance, and if not, do the advantages obtained by
top-lopping compensate for the added cost? The present prices of
lumber and pulpwood do not permit of any extra expenditure for
logging, and unless top-lopping is made compulsory by law, so as
to place all operators on the same basis, few of them would be willing
to undertake it. Then too, it is a question which concerns the lumber-
man more than the pulpwood man, as the latter takes out all logs
down to three and a half inches in diameter, and all crooked and
forked trees, as well as many logs which are partly unsound. When
tops are taken to such a small diameter they lie close to the ground
and rot fairly quickly. On the other hand, where trees are cut for
lumber, all tops over eight inches in diameter, all forked and many
crooked trees and all unsound ones are left in the woods, making
the very worst possible conditions, from the standpoint of danger from
fire. The amount and character of the material left in the woods are
also dependent on the distance from the point of utilization and the
difficulty and cost of transportation. It is axiomatic that material
which would cost more to remove from the woods than the price
which could be obtained for it must be left to decay.

From the standpoint of the good of the forest and its better
protection from fire there is no question but that top-lopping is
beneficial, and one might almost say necessary, and, if made com-
pulsory by a regulation binding on all timber operators in a province,
s0 that the added charge would fall on all, and, if uniformly enforced
s0 that there would be no favoritism or discrimination, it would be a
wise measure.

The cost of top-lopping is influenced by the following factors:
Whether logging is done by company camps or jobbers, attitude of
foremen and inspectors, character of labour, nature of the ground




—

142 COMMISSION OF CONSERVATION

and the time of the year. If the work is done in company camps,

lopping is part of the routine work of felling and is taken as a matier

of course and will be better and more economically done. Jobl
working on contract feel that it is extra labour and expense, and w
consequently slight the work and will demand more money per tho
and feet for doing it.

If the foreman or inspector is in favour of lopping, he will en

vour to have it done thoroughly and cheaply; if not, he will slight it

and make the cost higher if possible.

As in every other class of work the character of the lab
employed is a very important factor in the cost of operation
found that where boys or old men were used in top-lopping the
was materially increased; the better the labour the cheaper
]Hp]'ill; could be done,

On rough ground, the tops are harder to get at, and the cost
more than on level ground. Tops can be lopped cheaper befor:
snow comes than after, as it is easier to get around, and the bra:
are not frozen and covered with snow.

The actual cost is shown by the following tables: Number
shows the number of logs made in each district and the averag:
man per day; number two shows amount of time spent on lop

number three the actual cost, and number four shows the probal

cost under thoroughly efficient crews and supervision.

TAE
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District No. 2—Jobbers did not lop balsam
Distric
\'U‘

due to

Aver. No. | Aver. No. Prol
logs per day logs per day log r
per camp per man B

Working  No. men

Jobber No. logs days working

TABI|

0 1,741 S 7 2173 28
5,063 16 7
3,078 24 8 o2
Johber

10

i 153 31
2 1 106
16 4 111

37 12 370

There is no accurate manner of obtaining data on the numb
logs lost per day. Figuring backward from the cost of lopping per
“No. feet,” we find that it means the loss of four to twelve log
horse per day, or from one to two logs per man per day.

The average number of logs per day per man in District No. | is
cight below that in District No. 2. With the liberal allowance
two logs for the added work of top-lopping, there still remains a di
ence of six logs. This is explained by the inferior quality of
labour employed on District No. 1. On District No. 2 the johbers
and their men are old, experienced hands. Many of the sawyers have
themselves been jobbers in previous years, and they thoroughly under
stand their work. On the other hand the jobbers in District No. 1 arc
many of them new at the work and their men are, with a few exce;
tions, entirely unaccustomed to woods work. In many instances boys

Jobber

! from the larger towns are employed. This class has had no previous
experience in logging or with horses. Generally speaking the
working in District No. 1 are but two-thirds to three-quarters as

| § cient as those in District No. 2. The wages are not correspond

low, hence costs are high.
The log run in District No. 2 is estimated to be higher than that in
District No. 1. This is due to the large number of white pine and big
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balsam in District No. 2, considerable area of one to two log balsam in
District No. 1 and lack of white pine in District No. 1.

Nos. 1 and 5 show fewer logs per man per day than their associates,

due to the presence of boys and cheap labour on the pay roll

J

TABLE NO. 2—ACTLl

AL TIMI

CONSUMED 1IN

VARIOUS CAMPS

v. Aver. No. Loaf
T'rees pat Lopping  ing and
trees per Other
sher crew pet 4 time in  smok-
camp per work
day hours ing
day
time
1 50 06 6 2 1
16 6 2 1
S §2 33 1 11
24 2 63
3 24 24 % 0 63
i 28 30 3 0 6
5 i 27 31 1 1
f 30 G2 3 0 0
28 3 0 0
7 27 25 2 0 63
N 36 37 31 0 54
TABRLE NO. 3—ACTUAL
Time
Feet skid- used in] Wages | .
\ Cost of Horse
bber  ded per | lopp- of
4 | food time lost
day ingin| lopper
days ‘
1 3,012 5o 100 70 none
3,012 ‘ 100 70 none
2 1,788 100 70 1 hour
1,788 | 154 70 1 hour
3 1,680 154 70 2 hours
| 2,100 i 102 70 2 hours

3 hours

1 hour
1 hour

1 hour

L cents, bov average

LOPPING AT
Time charked 1 o, (ee
g lopped
per hour
Hours Days
8 i
8 5 -
11 ) 8
2% i 10
2 3 10
3 ] 9
14 3 8
6 i 10
6 i 0
24 i 12
31 10

Cost per
day per

crew for

e
top-

lopping

COST OF LOPPING

$1.51 .50
1.51 .50
A7

31

56 KX}
S8 A
85 M
.81 37
.81 37
.61 .31
07 .30

I8 cents,

lopping

Cost per| Character

M.BF

of labour
for top-
lopping

small boy
small boy

small boy
man

man
man
small boy

man
man

man

man
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TABLE NO. 4—IDEAL CREW FOR TOP-LOPPING NOTES

Four men—men do cooking; pay, $52 per month,

One horse—125 logs per day.

Two fellers—iell, buck up, make bark marks and do branching up t
One swamper—lop the tops and assist skidder in making trails.
One skidder—skid logs, roll logs, make skidways and make
Ration estimate before Christmas, averaging in Sundays, 70 ¢
I'wo-fifths swamper’s time to lop the tops, at $2.00 per day.
Log average, 27 board feet skidded per day
Cost of lopping per day, $1.08

Cost of lopping per M. feet, 32 cents

Top-lopping, except under proper supervision, is only a
of time, as the men, especially under the jobbing system, will tr stumpag
evade the work, often piling brush on tops to conceal them.,

The holders of timber lands are disposed to look upon top-lopp et
as a matter for careful investigation, and are willing to approach 1l
subject with open minds. As has been said before, it is not likely tha l  pended
N

o tir

anyone would lop tops unless all his neighbours did the same. alarming

are disposed to use the following argument, which can be illustrat for a les
by the experiment described above. The cost of lopping per acre Obse
was found to be $1.63; the benefits from the standpoint of fire pr e
tection, reduced cost of cruising, etc., could under no circumstances bring th
extend over fifteen years, which would make the cost per acre per protectio

vear eleven cents. As limit-holders in this section are now getting the ordis
good fire protection for one-quarter cent per acre per annum, and f Pilinig i
two or three cents practically perfect protection could be had by mor the expe
numerous patrols, would it not be better therefore to spend the add The
tional money in fire protection rather than in top-lopping? This, of

course, applies only to lumbermen, for the pulp operators, by taking agency, |

trees down to three and one-half inches in the tops, are practi fis
leaving small enough tops; in fact, that is within one-half inch of betiah '“l

the limit prescribed by the top-lopping law in New York state it
To sum up, the authors agree that top-lopping is well worth whil cutting
from the standpoint of the good of the forests, but can only be a a fractio
practical measure when compelled by a general regulation wel wrea. T
enforced, 200 feet

private 1
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NOTES ON SITUATION IN THE UNITED STATES; SOME SUGGES
TIONS ON BRUSH DISPOSAL"

Elers Koch, Forest Supervisor, United States Forest Service
Missoula, Montana

On a large percentage of the Forest Service timber sales fire

tection has been insured by piling and burning the slash, which costs
isually from 30 cents to 75 cents per thousand feet. Brush piling, in

most cases, is done by the logger, and, of recent years, the timber salc
contract usually requires the operator to burn the brush also. \With

stumpage prices running from $1 to $4 per thousand feet, the cost of

brush disposal, which, of course, comes out of the stumpage paid the
government, takes a large proportion of the value of the timber. On

a big timber sale, with a heavy stand per acre, the total amount ex

pended for temporary protection of the sale area reaches a rather

alarming figure, and the thrifty forester must, of necessity, cast about
for a less expensive means of protection from fire.
Observations made on old slashings indicate that, in from five
fire pro to seven years, the slash has rotted down and disappeared so as to
nstances bring the fire risk back to normal. The problem, then, is to secure
ACTe per protection for the cut-over area during the danger period, after which
getung the ordinary protective measures in force on the forest should suffice.
and fc Piling and burning the brush reduces the danger to a minimum, but
by mor 1t
he

I'his, of starting in an adjoining slash on private lands, or from some human

expenditure for a few years’ fire protection is extremely great.

The fire risk on a timber sale area is generally either from fire

agency, such as logging engines, campers or smokers within the area.

If a system of fire lines is constructed, by piling and burning the
brush on strips 100 to 300 feet wide along the danger zones, and
combined with a very intensive patrol for about five years after the
rth while cutti

g, it should be possible to reduce the fire risk to a minimum at

s he ¢ 3 ITH .
nly be a tion of the cost of piling and burning the slash on the entire
tion wel area, In general, the brush should be piled and burned on a strip

200 feet wide around the border of the area if it adjoins slashing on

vate lands. A wide strip should be cleared of brush on either
side of logging railways, and narrow strips along the main logging
roads would break the area up into blocks and reduce the danger of
fires starting at those points apt to be frequently traversed by human
beings

Lopping the tops may prove desirable in some stands where the

brush is very heavy, in order to hasten the rotting of the branches

*Reprinted by permission, from Forestry Quarterly. Volume XI, No. 4
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and needles. In many cases this is not necessary, particularl
employe

I
should 1
The
methods

steep slopes, where the tops are pretty well shattered to piece

felling and logging. Recent inspection of slashings near the Lol 18t

forest, where no disposal had been made of the tops, showed that, in
the course of five or six years, the slash had practically disappearcd i
both the yellow pine and fir-larch type

A specific example of a Forest Service timber sale will illustra

Area cu
Total a
st of

the saving which could be made on the present method of brush
posal. A sale made to the Anaconda Copper Mining Company, in
Bitterroot forest, cutting on which has been completed, covere

1

area of approximately 3,300 acres, with a total cut of 52,600,000
Pl )

board feet, chiefly yellow pine. The area is situated on the edge of

‘ Cost of
fire
Lost ot
per
Cost of

per

forest, adjoining private lands cut over by the Anaconda Copper
Mining Company. The brush on this sale was all piled by the logging
company and burned by the Forest Service. The brush piling cos
on an average, about 40 cents per thousand feet. Much of the wor
ay that, at any tir

was contracted at this figure, and it is safe to sa)
the company would have been glad to modify its contract with ar
increase in stumpage of 40 cents per thousand, if brush piling coul
be dispensed with entirely. The brush burning cost the Forest Ser
vice six cents per thousand, making a total cost of 46 cents per

thousand, or in round numbers, $24,000 total. That is to say, as
3,300

Sav

It is
in the d;
can he

much money was expended on the special protection of’ this
acres for a period of about five years, as the annual cost of prote fir-larch
and administration of the entire Bitterroot forest, containing 1,154,530 brush w
acres. Only the greatest risk could justify the concentration of such locality
a large proportion of the fire protection funds on this limited area cOver w
The expense is probably justifiable if no other cheaper means of would |
protection were available. The writer believes that an almost equal type the
degree of protection could have been secured for an expenditure of o ten
about $10,000, a saving of about 58 per cent. ize. B

The great danger on this area is from fire starting in the adjoining als
slash on the Anaconda Copper Mining Company lands. A strip 200 that it o
feet wide along the forest boundary on which the brush is piled and The
burned would offer a good base of protection from fires of this class differen
This should be further supplemented by a system of cleared belts the fire
along the main logging roads. A total of ten per cent of the
would provide for a very extensive system of fire belts. As the bru

extreme

In t}

1

is heavy on this area it would probably have been advisable to lop th of the n
limbs from the tops, which could be done for not to exceed ten cents ible syst
per thousand feet. The area would then be left in good shape for is the r
repelling fires, with all the greatest danger points cleared up. For trees wi

1

further protection, until the brush had rotted away, two g of the ¢
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employed for four months in the year would give very intensive patrol.
Fach guard would have only two and one-half sections to patrol and
should be able to see every foot of the ground several times a day.
The following summary makes clear the relative cost of the two
methods :

Plan Adopted

Area cut over, 3,300 acres.

Total amount cut, 52,600 thousand feet,

Ys Cost of piling and burning at 46 cents per thousand ...... $24,000
Proposed Plan
Cost of piling and burning 10 per cent of brush for
g R e b e 1 $2,400
Cost of lopping brush on balance of area at 10 cents
per thousand - 3a 4,700
Cost of patrol, two men, four months each year at §
oy per month for five years .....ocoeesnviessns 3,000 X
—_ $10,100
ing « Saving by proposed method ... ... ... $13,900

It is believed that this system of partial piling and burning brush
in the danger zones, supplemented by intensive patrol for a few years,

his an be applied succes

ully to most stands in the yellow pine, the
prote tior
1,15
n of sucl
iited area
means of

fir-larch or Douglas fir types. Further advantages of leaving the

brush unburned might be cited. Most of the yellow pine type in this
locality occurs on dry south and west slopes. The brush and needle

cover would help to retain moisture in these very dry situations and
would probably be an aid to securing reproduction. In the fir-larch

108t equ type there is very often an advance seedling growth, frequently eight

nditure of or ten feet hig

, besides a large number of poles below merchantable
size, Brush burning on an area of this sort must, of necessity, destroy

a large amount of seedling and pole growth, besides being so expensive

adjoir

strip 200

that it often deters a prospective purchaser from buying the timber,

piled and The problem in white pine, spruce and cedar timber is somewhat
this class different. The amount of brush in timber of this sort is so large, and
vared belts the fire r

in the white pine belt is so great, that, in most cases,
if the are extreme care must be taken to prevent fire in the slashings.

5 the brus! In the old, over-mature white pine stands, which are characteristic
: to lop th f the merchantable white pine type of the Lolo forest, the only feas-
d ten cents ible system which has been proposed for securing natural reproduction
| shape to

d up. For

is the reservation from cutting of scattered groups, strips or single
trees well distributed over the area, constituting 10 to 15 per cent
of the total stand. If the brush is to be burned in a stand of this
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sort, it must necessarily be piled, in order to prevent the total destr of $18,i
tion of the seed trees. The cost of piling and burning brush saving
mixed stand in the white pine type is estimated at 60 cents per th
and feet. In a stand averaging 25,000 feet to the acre this involve

enormous expenditure of $15.00 per acre, several times the c

stocked
desirabl

f perh

planting, locks, w
"o : 2 . be pros
I'he obvious alternative, then, is to cut clean, burn the slash by ' p ”l]

A y the vali

cast, and plant the burned area with nursery stock. No very ac I .

1as not

figures are at hand for the cost of broadcast burning, with the
controlled by cleared fire lines, but an estimate of 20 cents per thous

in the s
SR ; 4 by deat
and feet is certainly conservative. 5
; i & imount
Let us then take a specific instance and compare the cost
two methods. A timber sale has recently been made to the b
. . . = $oat N per acr(

Lumber Company, on Big creek, in the Lolo National forest, cov
ing an area of 3,600 acres, estimated at 80,000,000 feet, a mixt
white pine, spruce, Douglas fir, larch, cedar, hemlock, and whi

wit
st of
A s . The
fir. The contract provides that, except on clean-cut areas, the

shall be piled and burned. The clean-cut areas will be practi
nil, so that they need not be considered. In this particular

part of the area is fire-killed timber where there will be no br

Yost of

nspc
lanting

disposal; but to make the case typical of average conditions, h

be assumed that it is entirely a green timber stand.
By clearing a system of fire lines one chain wide along th Spac
Abo

cipal ridge tops, thus dividing the area into blocks, broadcast
could be done safely and cheaply, and the ground would be lef

transpla

tacos

good shape for planting.
The following figures give the relative cost of the two systems

Area of tract, 3,600 acres

Total stand, 0,000,000 feet, he

Cost of brush piling and burning, at 60 cents per thousand I pla
(per acre, $13.33): Total.cisvssosonssosonsracnvsnss S48,00

Cost of broadcast burning at 20 cents per thousand (per acre, United

BLAR),  TOW s visman s baamnes e ok R EADA R ID 16,000 .
the I'l':‘

Saving by broadcast lmrmnz, per acre, $8.89. Total. . 83 that arr
Cost of planting white pine 8 x 8 ft., per acre, $5.22. Total,.. $1879 Service

The

creased

Net saving after burning and planting, per acre, $3.67. Total $13,208

cover c1
over-m;
Wwaste,

ands of

These figures, if correct—and it is believed that they can be der
strated—indicate that, if the contract could be amended to permit the
company to burn broadcast instead of piling the brush, the stumpage
price could be increased sufficiently to amount to $32,000. The sum
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of $18,792 could then be devoted to planting the area, leaving a net
saving of $13,208. We would then have a well-spaced, completely
stocked plantation of white pine, or whatever species was deemed
desirable, instead of a more or less incomplete, natural reproduction

of perhaps 25 to 50 per cent white pine. The weed trees, the hem-
locks, white fir and cedars, would all be eliminated, and there would
be prospects for a succeeding crop of timber which would have double
the value of the mixed, natural stand. A further advantage, which
has not been included in the calculation, is the saving of stumpage
in the seed trees. In an over-mature stand much of this will be lost
by death of the trees before the end of the next rotation, and the
imount of timber left would probably not justify a logging opera-
tion before that time. This item would amount to from $2 to $4
per acre. The operator would also get the advantage of an increased
eut with the same improvement investment, as well as the cheaper

xture of cost of logging a clean-cut area.
The planting cost is figured as follows:

Cost of three-year-old white pine transplants, per thousand., $3.00

Transportation, per thousand .....ccovsvvvsnsssovsnssvses .50
PINIRON, DM SNOUBRIN' . viorenns dacern vl yaanss vraessnses 4.00
R B S P S S P e $7.50

Spacing 8 x 8, or 670 per acre, gives a cost of $5.22 per acre.
About a million and a half of eastern and western white pine

transplants will be shipped from the Saranac nursery this fiscal year,

t a cost not to exceed three dollars per thousand ready for shipment.

[he planting crew on the Lolo forest this fall is planting white pine

rate of 1,000 per man per day. The final cost has not yet been

ed; but it is certain that it will not exceed $4 per thousand plants.

he obvious difficulty in carrying out a policy of clear cutting

| planting on Forest Service sales is, of course, lack of funds to

$8,00 ndle the planting. The increased stumpage receipts go into the

United States treasury and the extra expense must be carried by

the regular funds of the Forest Service. It would seem, however,

832,000 that arrangements must be made to cover this expense, if the Forest
$18.792 Service is to make any pretence to a businesslike administration.

The Forest Service policy is, perhaps, not to be criticized. In-
creased appropriations are hard to get and the present funds barely
cover current work ; but the fact remains that an attempt to regenerate
over-mature white pine stands by natural methods is an economic
waste, which will cost the United States government tens of thous-
ands of dollars within the next decade if the policy

16,000

i Sl 3,208

be demon-

is continued.
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SITUATION IN NATIONAL FORESTS IN MINNESOTA, MICHIGAN,
SOUTH DAKOTA, COLORADO AND WYOMING

The following statement is furnished by the District Forester at
Denver, Colorado, in charge of U. S. Forest Service District No. 2,

Heretofore our methods of brush disposal have differed, of course,
with the various timber types and ground conditions in each case. In
the lodgepole type, we have resorted to piling and burning entircly,
In the open yellow pine type in Colorado, scattering has been our
usual method, and this method has also been used almost exclusively
in our rather dense stands of spruce and alpine fir in mixture. In the
Black hills, and in Colorado, where fire danger is great, yellow pine
brush has been piled and burned as a strictly protective measure. In
comparison with other districts more heavily timbered, and not subject
to a fair amount of precipitation during the summer months because
situated at lower altitudes, the fire risk in this district is not great
and our reasons for piling and burning in lodgepole have taken
reproduction into consideration as well as to present a clearer surface
to possible ground fires. With the exception of the Minnesota and
Michigan forests now in this district, piling has generally been done
ressed, and the burning has been carr

1

by the operator as cutting prog
out by the Forest Service later, when light snow or other condit
made it least dangerous. Lately, we have been using a clause in our
contracts, however, which requires the purchaser to furnish a suffi
cient number of men to properly burn the brush, under the supervision
of the Forest officer in charge, at any time the latter may order sucl
men, On the Minnesota forests, and in Michigan, piling and burning
are carried on simultaneously as the cutting progresses, and we ar
giving this method a thorough trial in the lodgepole type in Color
and Wyoming, with a view to determining its feasibility in thes

regions,

The following is an extract from a letter submitted to this office
last winter by Supervisor Marshall of the Minnesota Forest, describ-
ing methods of brush disposal in that region:

“Brush piling and burning costs vary so much according to con-
ditions that it is impossible to give any figures which will govern all
cases, but I will give you such data as I have and you can fit them to
local conditions.

“For an open stand of Norway, running from five hundred thous-
and to a million to the forty, brush burning should cost nothing if
properly handled. By this I mean, that, if as soon as the trees are
felled, the brush is piled and burned, the extra amount of logs that
the teams will skid on cleared ground will offset the cost of brush
disposal. This may be considered one extreme.
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“If you have a bunch of scattered pine timber situated in a
growth of poplar and aspen, where the felling of a pine will bring
down a dozen or so aspen with it, and where it is necessary to cut a
skid road through birch and aspen to get to the tree, the cost of piling
and burning will come close to seventy-five cents. This is assuming
that you would do as we do here, make them burn all of the brush
cut out of the skid roads and all of the aspen knocked down by the
pine. We have had instances where there was more brush to be
burned on the skid road and more knocked down aspen and birch than
there was to be burned on the pine tree they were after. This is the
other extreme.

“We figure an average of from eighteen to twenty-five cents for
piling and burning. If piled and burned later, it will cost from
twenty to forty cents for piling and from five to ten cents for burn-
ing, but this is the most costly method and not used here at all. Assum-
ing that you intend to have the brush piled, it is just as easy to take
ten minutes in the morning and start a small fire of dry wood and pile
the brush on. After the fire is once started, you need do no more
than pile, except that, instead of piling it on bare ground or snow,
you pile it on the fire and, in this way, brush that would make two
or three piles is burned in one fire, and time is saved in carrying the
brush. After the first one is made, other fires may be started easily
by using a square-nosed, long-handled shovel and carrying some coals
to the point where the next fire is to be started. It is very difficult
to make a pile of brush that will burn clean without repiling but by
burning as vou pile, everything is cleaned up.

“ Another thing to be taken into consideration is that, if you
are working in a country where there is considerable reproduction,
the number of ash piles will be greatly reduced, in fact, from figures
we have made here, the area burned over will be only about one-
fourth of what it would be if piled and burned later. If brush cannot
be piled and burned as soon as it is made, I would just as soon not
require piling for, if piled in the winter, the snow drifts in and the
pile will be the last thing to dry out in the spring. If left unpiled,
just as soon as the spring thaw comes, a crew can go in and pile
and burn it at one operation before there is any danger of fire
spreading.

“While in District No. 1, figures were taken from this forest
on brush burning to be used in the west, and I found that at the vari-
ous supervisors’ meetings which I attended, a great deal of the opposi-
tion to brush burning was from the supervisors themselves. I will
admit that to get general brush burning under way was some job,
but now that we have been burning for nine years, the lumbermen
think nothing of it and it is considered as much a part of a logging
operation as the cutting of the logs themselves. Employment offices
around here advertise for brush burners iust the same as they do for
swampers and sawyers. We were told when we first attempted brush
burning that it would cost $2.00 per thousand. Others said that green
brush could not be burned in the winter at all. To date, we have cut
about six hundred million and the brush has all been burned. This
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winter we have cut nearly fifty million and the brush will all be cle
up within two weeks, and for the last month we have had nearly th:
feet of snow.”

Generally, we feel that burning should not be attempted on ar
extensive scale in less than six inches of snow. It can be done w
safety, however, on a small scale after rains and on damp days.

The cost of brush disposal naturally varies very much with 1
timber and ground conditions. Twenty-five cents per thousand should
cover scattering in western yellow pine stands, unless the timber is
unusually limby. The cost of scattering properly in spruce shoull
rarely exceed 40 cents per thousand, and piling can be properly done
in the lodgepole type for 30 to 45 cents per thousand, depending on
the quality and density of the timber, and these piles can later b
burned for three to ten cents per thousand, if weather conditions ar
just right, If the snow is too deep, however, or the piling has b
poor, the cost of burning can go as high as 20 cents per thousa
These figures assume an average cost of $2.50 per day and meals for
temporary labour and the cost of at least one forest officer at ar
average of $1,100 per annum, supervising the work. Aside from the
piling and burning costs there appear to be no additional costs t
operators from this source, and in many cases I believe skidding
facilitated by piling and burning, and the cost thereof lowered a few
cents per thousand, offsetting a portion of the direct brush disposal
Following are figures on burning cost furnished from

nd

cost.,
Medicine Bow forest:

Average depth of snow, 6 inches.

Acreage burned o 514
Average el PET 8CTe . v roosercsessssessssssscnss 5,000
451

Average piles burned per manperday .............
Brush had been piled one year.
“Tepee ” and low, flat piles.

01 ABG IBAIENEE o suvinanairaes s beesba gt ssipn
ORIEINE | Ve R B e s e R A A RS b B
Temporary labour at § sesssus

Forest officers’ time. .

Cost per 6P suvcvoovossonss
Cost per thousand cut

The costs of burning with a large crew in the Bighorn forest in

the season of 1911, were as follows:
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COSTS, SEASON IQII

Wages of temporary labourers .................. $534 00
Wages of Forest Service employees .. 141 86
Meals furnished temporary labourers 137 53
81 gallons oil, at 25 cents per gallon ...... 20 25
Freight on 81 gallons oil ......c0000evviiennnnes 729
Supplies purchased from Bighorn Timber Co. ..... 9 05
Two Ib. wicking at 35 centsperlb, ............... 70
Freight on food supplies (Dayton-Woodrock) .... 27 40
TR BOBE o iavvssnnssssnravsnussssvanasans $878 08
Ares Durned OVEY, BETEE sicsssivesisissrovssssissonis 4,236
Total amount timber removed from above area, ft. B.M... 24,532,875
Amount of timber removed per acre burned over, ft. B.M. 5,791
ORD DT REIE 455040308 5.9 000 59 Rdnyehedobssass . $0.207
Cost Ber Bl 16 B, «ss i sivvnnasninavosssnnsidion 0.0357

When brush disposal was initiated, operators throughout this dis-
trict were very much opposed to it, but now take it as a matter of
course, and we have very few complaints from this source. One of
our largest operators in the lodgepole type in Wyoming has com-
plained on several occasions of the added responsibility thrown on
the operator’s shoulders from this source, and has asked that the
Service take entire charge of brush disposal, carrying it out at such
times as may seem best and meeting the costs from funds deposited by
the operator for this purpose from time to time. This is an unusual
case, however, and, where the burning is properly supervised hy the
operator, little trouble occurs. Shortly after piling and burning was
initiated we had some trouble with operators because of their lax
supervision of this phase of the operations, and, because of a general
inclination on their part to consider brush disposal impracticable, they
make no effort to carry it out properly. When an honest effort is
made to secure efficiency in its disposal, operators secure results at
very low cost and rarely, if ever, complain of this feature, particularly
in view of the fact that our stumpage appraisals now consider brush
disposal as a distinct item of operating costs and allow a rather liberal
fovve for it

The only compensating advantages I can think of which ensue
to the operator through brush disposal, are the slight reduction in the
fire hazard and, as previously mentioned, the slightly increased freedom
in skidding operations. If a sufficient margin has been allowed for
brush disposal in the stumpage appraisal, I think these two points can
really be considered as distinctly advantageous to the operator. How-
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ever, if brush disposal has not been considered in the stumpage ap
praisal, they would, of course, not offset its cost.

It is our belief that the piling and burning of brush undoubtedly
reduces the fire hazard and certainly lessens damage to which timber
is liable through ground fires. However, under certain conditions in
this district, piling and burning is impracticable, owing to the nature of
the stand or ground conditions. In our spruce-fir type, for instance,
there is so much advance reproduction on the ground as a rule and
such a large amount of dead timber and other inflammable debris, that
piling and burning would hardly be practicable, unless we required the
purchaser to pile this other material in addition to the brush resulting
from his cutting operations, and, in many cases, this would prove so
expensive as to make the requirement impracticable of enforcement
In the yellow pine type we rarely pile and burn because the stands
are generally very open and the ground rather bare; we have also felt
that the slight addition to ground cover and soil moisture occasionc
by scattering was very desirable from a standpoint of possible repro
duction, and that the risk of fire was negligible. I believe that it is

very generally conceded in most portions of the west and in the Lake

states, to-day, that brush disposal does lessen the fire hazard, althougl
I do not know of any tests having been recorded on this subject or a
reports showing the comparative intensity of fires on cleared and
uncleared cut-over land.

['he effect of brush disposal on reproduction seems to be dependent
on a number of factors, the most important of which are the weight
of cutting in the stand, the tree species, and soil conditions. In our
lodgepole type, brush burning is undoubtedly conducive to reprod
tion, and investigators of this office have reported that reproduction
following the scattering of brush in the lodgepole type in \Wyoming
was very unsatisfactory in comparison with that following piling

and burning. Based on cutting areas examined in the past several
years and the general knowledge of conditions in the lodgepole type
it is my opinion that scattering would not give good reproduction in
this type if applied as a general rule. T believe that piling and burn
ing in the spruce-fir type might possibly result in better reprod

tion, but, as explained above, it is impracticable owing to the character
of the stand usually encountered. \Where the cutting in this type is
rather heavy and the scattering is carried out with the idea of assist
ing reproduction as much as possible, T think we will obtain very fair
results. In our open yellow pine stands, scattering is undoubtedly
more favourable to reproduction than piling and burning. The great-
est difficulty we encounter in szcuring reproduction in such stands is
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the occurrence of grass and weeds and the dryness of the soil, and I
fecl that any method which assists in killing the grass or weed cover
is more conducive to reproduction than a system which would not
destroy this cover on portions of the area. I am sorry to state that
we have as yet no information on file in this office as to the effect
of brush disposal on reproduction in timber types found in the Lake
states

Brush disposal is now so firmly established in the sale policy of
the Service that I can foresee no radical change in the near future.
Changes may be made from time to time in the exact methods of dis-
posal, either from silvicultural or administrative standpoints, but I
do not believe the general principles we have been following will
be relinquished.

STATE WORK IN BRUSH DISPOSAL—MINNESOTA"

By IWW. T. Cox, Minnesota State Forester

The control of fires and the handling of slash has been the body of
the work of the Minnesota State Forest Service since its organization.
\ large number of people are vitally interested in the disposition of the
logging slash, either because they have such to dispose of or are dan-
gerously menaced by its existence, Since the slash disposal laws have
been in effect, it has been the custom of many of the logging companies
to leave the slash scattered and strewn all over the logged ground, and
then make a grand clean-up in the spring with a general fire. This
system has not worked out satisfactorily, not only because of the
destruction of the remaining timber and reproduction, but because of
the damage of resulting fires that escape control.

A study of the situation for the last few years has revealed a few
new facts. Statistics show that 16.5 per cent of the total fires during
the last year were fires escaping from slash burners, and that these fires
caused 16 per cent of the total damage done.

All kinds of slash do not burn the same, nor does any one kind burn
the same under different conditions. Green slash of pure cedar and
spruce, for instance, is hard to burn, but, if a fire is started and the
green slash piled on, it burns well. Pine slash burns well either in
winter or summer. Where the timber is dense and the slash consider-
able, the expense of burning at the time of logging is very nearly
balanced or may even be more than offset by the increased convenience
in skidding. Actual operations have shown that where timber is heavy

* Extracts reprinted from Fourth Annual Report of State Forester of Minne-
sota, for the year ending July 31, 1914, pp. 36-40.
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(150 M per “40 " or greater), slash will be so dense that considerabl
piling will be necessary before skidding can be done, and under the
circumstances it would be much cheaper to burn at the time of cutting
than to wait until spring. Figures from further operations also show
that 25 cents is a fair average cost for burning of slash at time of
logging, to say nothing of the increased benefit to skidding and to the
operation as a whole.

In summarizing conditions generally, the policy has been adopted
to enforce winter burning, or very early spring burning wherever
winter burning would entail unreasonable expense.

Below are general instructions for disposing of various kinds of
slash under different conditions:

CEDAR, AND TO A CERTAIN EXTENT, TAMARACK

1. Isolated or very small tracts.

Pile and burn in winter or early spring, a strip at least 150 feet wide
along roads or any dangerous points. Pile and burn any slash that
falls from the cedar swamp on to high land.

11. Larger tracts.

Where there is much small cedar or other timber remaining, pile
slash well in at least a 150-foot strip around slashing, and burn strip ir
early spring.

I11. Upland Cedar and Hardwoods.

On good agricultural soil with very little or no valuable timber
remaining, fire line as in No. II, or let burn hard with general fire, but
in early spring only.

IV, Summer cutting of Cedar.

When it can safely be done, pile and burn a fire line along roads
rights-of-way, and settlements as cutting proceeds. Otherwise, slas
to be disposed of as per Nos. I, IT and ITI when dry season is over

SPrRUCE AND BALSAM
1. Upland type.
Where spruce alone is cut and the stand is mixed with pine or hard-
woods, burn the slash as logging proceeds.

I1. Swamp type.

Where 40 to 50 per cent of the number of trees remain standing
fire-line a strip at least 150 feet wide around entire slashing by burning
slash in winter or early cpnn" If clean cut, pile slash in windrows
and burn in early spring.

II1. Any Spruce or Balsam.

Where most of spruce or balsam is cut out, but where there is con-
siderable timber remaining that may be valuable in the future, pile
h in windrows as logging proceeds and burn in early spring.
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Ping
Iery scattering.
Burn a 150-foot strip as logging proceeds, or pile and burn in very

ut . .

- early spring all dangerous slash, old and new, along rights-of-way,
show standing timber, roads and farmsteads, No late spring burning. This
me of would apply to land with pine alone or where pine is in mixture with
to the other timber.

: [1. Scattering to 150 M per “ 40.”
lopted Burn slash in winter over entire area as logging proceeds, or pile,
erever as logging proceeds, all slash either old or new in a 150-foot strip

around entire cutting and burn the slash on this strip either in winter
1ds of or carly spring.
11, 150 M per “ j0” and heavier.
Burn all slash as logging proceeds.
IV, Summer logging.
Jurn all slash as logging proceeds, except during dangerous periods,
b wid when slash should be piled for burning at first safe time.
ih that 1. On strictly non-agricultural land.

If dense (150 M or more to the “40™), winter burn all slash
In lighter stands, winter burn or pile all slash in 150-foot strip or
greater, fire line around entire area and along all roads, rights-of-way
and standing timber, and burn piled strips in early spring. No late
burning,

V1. Steam skidding.

Clean burn winter cutting in early spring. For summer logging,
burn settings as safe conditions will permit, or keep a fire-line around
slashing as cutting proceeds.

timber
ire, but

VII. Homesteaders, settlers, wood cutters and small jack pine opera-
tors.

Farly spring burn scattered slash, or fire line as provided for other

slash,

(Wherever the term “early spring " is used, it is meant immediately
after the snow has gone and while the frost is vet in the ground, At
this time the surface is moist enough so that fires will not run in the

e hard-
¥ Nard woods,)

NATIONAL FORESTS IN WASHINGTON AND OREGON

anding Following is a statement of the developments in brush disposal,
"‘ luring the past year, in National forests in Washington and Oregon.
G This statement was prepared by the District Forester, District No. 6,
U. 8. Forest Service.

The slash on two of our National forest timber sales in Oregon was
burned broadcast last autumn (1913), and the fire menace on these two
cut-over areas was thereby considerably reduced. On one of these

» 1 con-

ire, pile
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areas, consisting of 120 acres, the cost of burning the slash was 43c. per regulati
acre, or, when figured in terms of the amount of timber taken from the which s
area, $0.0034 per thousand board feet.

We have experienced very little difficulty in securing the consent
of purchasers of National forest timber to the brush disposal requ
ments in the sale contracts. Practically the only point to which they
object is the cutting of snags on the sale area, and this requirement is
usually confined to only three snags per acre in addition to the snags
which must be cut in the construction of fire-lines. I believe that almost
all the present purchasers of National forest timber in this district
fully appreciate the importance of the proper disposal of brush. In
one of our yellow pine sales in southern Oregon, where big wheels are
used in the logging, comparatively wide roads must be cleared through
the forest, so that a good deal of the brush is piled in advance or at
time of the felling operations.

A suggestion has recently been made that slash burning on Douglas
fir sales, where all of the merchantable timber is cut and removed,
should be confined to only one burn, The idea set forth is that the
seed which has fallen from the trees in the past few years is present
in the duff and humus and, after the forest cover is removed and light
is admitted to the ground, this seed germinates. A single burning is
supposed not to be so severe as to destroy this seed, but a second or
numerous subsequent burnings would probably completely destroy it
If this idea is true, and we are now trying to corroborate it, it might
be advisable to burn over such areas only once.
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At the bottom of page 53 of Forest Protection in Canada, 1912, " 4
error was made in stating that the Oregon forestry law requires that slash-
ings shall be burned between June 1st and October 1st. The law prescribes
that it is unlawful to burn slashings between June 1Ist and October lst
without first obtaining a burning permit from a state fire warden \
restriction whatever is placed on slash burning during the other eight
months of the year—C. L. fires
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STATE WORK IN BRUSH DISPOSAL—WASHINGTON

burning
The following is quoted from a statement by E. \W. Ferris, State their log
g
“ st J. ino . 1
Forester of Washington : seen br

The disposal of slash is one of the important problems of forest burning
protective organizations. In this state we have three forest protective the (‘hi\v
organizations working in co-operation. They are the State Forest Fire vell as 1
Service, the Washington Forest Fire Association, and the U, S. Forest equipmer
Service. In re

In the forest protection laws of this state, consideration is given to 1s been
the importance of slash burning, and provision is made that permission
for burning shall be given only upon compliance with such rules and

better sp
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regulations as the Board of Forest Commissioners shall prescribe,
which shall be only such as the board deems necessary for the protec-
tion of life and property.

In considering methods of slash disposal in the past, the element of
cost has figured largely, and the method of slash disposal has been to
fire the cut-over areas when weather conditions were favourable.

On account of the abundant rainfall, the burning season is limited,
especially west of the Cascade mountains, where the heaviest bodies of
timber are situated.

Spring and autumn burnings are advocated. While spring burning
s not as thorough as it is later in the season, the areas burned over
reduce the amount of inflammable material and lessen the fire risk, if
precaution be taken to extinguish the smouldering fires that result from

such burning.

With such large areas of timber lands being cut-over each year in
the state of Washington, the fire hazard has been on the increase. And
with the season for successful burning on an extensive scale limited to
the dry season, every effort must be made to burn slashings whenever
t is possible and safe to do so.

Every slashing successfully burned over reduces the fire hazard, and

burned-over area acts as backfire guards that will prevent the
spread of other fires that may occur,

The lumber operators are learning that it pays to systematically

yurn over their holdings after the merchantable timber has been
removed. They realize that the clement of fire risk is very great during
the dry season, not only from their own operations but from cut-over
lands of other operators which have been left unburned, and they are

stly considering forest fire protection.

The additional cost of burning is insignificant when compared with

e resnlts gained by the reduced hazard to property from accidental
fires

Logging operators and millmen are realizing the importance of
iming more and more each year and are making the burning over of

heir logged-off lands a systematic part of their operations. This has
een brought about by the earnest and constant advocating of such
¢ by the State Forester and Fire Warden of this State, and by
the Chief Fire Warden of the Washington Forest Fire Association, as

Btk

vell as by the experience gained from personal loss by forest fire, in

equipment, saw-logs and standing timber.

In regard to the effect of brush disposal on forest reproduction, it
1s been observed that the areas burned of brush, etc., reproduce the
etter species of original forest growth; where unburned, the inferior
species repre duce.

11—c.
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The lessened fire risk must be given consideration in the ref
tion of logged-off lands, Repeated burnings are disastrous to tl

of the soil.

In the important work of slash burning, important because it rediees
the fire hazard, we endeavour to co-operate with those who have <las

ings or logged-off lands to burn over. The State Forest Fire Servic
and Washington Forest Fire Association work in co-operation
angers, Our

matter through the efforts of the fire wardens and forest r.

methods of slash burning are the same. The forest ranger
employ of the association receive their commissions from the St
Forester and Fire \Warden, which gives them authority to isste hurning
permits and make arrests for violations of the forest protection laws

THE NORTHERN PENINSULA OF MICHIGAN

The Northern Forest Protective Association is composed of tim!
land owners in the northern peninsula of Michigan
Thos. 3. Wyman, Secretary-Forester of this association, writes

follows

1sh disposal in this peninsula, permit m
rest Protective Association is advocat

“In relation t
that the Northern I
tinunonsly the disposal of brush as the most rational fire

» meeting with some slight success in stirri

¢, and we

meast
a feeling along this line. Several of the large companies arc
taking to burn their slash, and we are furnishing patrolmen
as a means of greater safety.

“Occasionally fires get started in cut-over lands, and, instead

making a huge effort to put them out, we prefer rather to simply contro!

them and permit of the burning of as great an acreage as is
with safety. T am expecting to see a large area burned over during t
coming season,”
TOP-LOPPING IN THE ADIRONDACKS
The top-lopping situation in the Adirondacks was very f
cussed in the 1912 report. The present situation is explaine!

following statement, by C. R. Pettis, Superintendent of State Forests

state of New York:
“The only question of brush disposal which we have considere
in this state is the lopping of evergreen branches. The law, which
proposed as a result of the investigation last winter, was enacted
provides that all limbs and branches down to three inches
diameter shall be cut off at the time of cutting of evergreen trees
present statute prescribes a penalty for failure to do so.
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the provision. The additional cost amounts to approximately
per M. feet, but there are certain offsets; for example, they ar

securing material which in some cases before was wasted, and some

te operators claim that it reduces the cost of skidding. I do not think that
\ top-lopping seriously interferes with reproduction, and the experience
has been that the fire danger is, perhaps, increased the first year or two;
) but, on the other hand, should a fire start, they are able to build a fire
s. O line quicker and easier, and 1l n the whole, there is not any material
1 t disadvantage, even during the first vear or two
the S “The tendency in softwood operations is, so far as possible, to get
eh

away from river-driving and to adopt shipping by rail instead. This
has led to bark peeling, and there are large areas in the Adirondacks

where spruce is now being peeled in the woods. I think that this is a
as the bark does not decay for vears, and should

a fire occur it would afford excellent fuel. The law charges us with
protection of various a from fire and, of course, we cannot accom
plish what the law or people expect unless certain precautions ar

THE ENTOMOLOGICAL ASPECT OF SLASH DISPOSAIL

Iph Hopping

Il ne protection factor in slash disposal that Mr. Koch, in
2 Economic Aspect of Slash Disposal,” in the July,

y 1914, number of the Proceedings of the Society of American Foresters
\ Is to consider ['his is the danger of an insect infestation resulting
P m the breeding of large numbers of destructive bark borers in the
b I refuse from timber sales, such as cull logs, tops, and limbs
I'hat the danger from slash left on the ground should be considered
Il sides of the question is obvi and that the danger from
is not negligible is recognized by foresters the world over
Vhile in France, Austria, and Germany the very small limbs may not
i Iways be piled and burned, the utilization of all tops and limbs is
) thorough as to practically eliminate this danger. The very small
branch nd twigs do not breed any very dangerous species. I

\merica, however, the absence of settlers and distance from marke

precludes this thorough utilization. Logs are

seldom used under ten
feet in length and limbs not at all, except in cases where they are used

for fuel in loggin ngines, or in

the rare instances where cordwood

 trees, T sales are possible
The lum b
. Reprinted from Proceedings of the Socicty of American Forestevs, Vol. X.

183-185
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J1* have very ably ¢

Mr. Koch and Mr. Mitcl
and necessity of slash disposal from a fire-protection standpoint
the protection of our forests from insects is probably of a
importance is beginning to |
States and Canada. 1 will cite one instance of damage from ins

illustration of the imp

e recognized by foresters in the |

resulting from unavoidable slash, as an
of this phase of the question in America

During the winter 1912-1913, the southern part of the
Nevada mountains, exten g from the Merced river on the 1

Kings river on the south, was visited by a storm which causc
I in the pole and sapling stand

amount of snowbreak, espec

leatt

ich is very

slash bred a bark borer (Ips confusus
young growth of western yellow pine and the tops of maturc
the same species. The bettles increased in this slash to such ar
and 100

that, in the spring and summer of 1914, groups of
were not uncommon. Strenuous efforts have been made to ch t

epidemic in some of the more important commercial stands,

$5,000. \What the ultimate cost will be it

of approximately
sible to estimate at the present writing. This was a

only serves to illustrate the immense damage resulting

ural cause

material which is not promptly burned, or at least before the

escape to near-by standing timber.

Settlers and commercial activities in our wooded are (
in the western United States, have added another cause for epide
»f insects in our forests. Visitors and residents in these sc

continually reporting the increase of dying timber due to t

Prof. E. P. Stebbing,+ a well-know forester, sa
“Experience has shown that ries where very large t

are covered with a single species of conifer, su h, ¢ 18 th
t 5 in India ontrolled fel

in America and to a lesser extent

have resulted in the most disastron
pests.”
wcontrolled fellings.” Id

Inburned slash constitutes “
Stebbing, that all uncontroll
\

he d

y large that it will greatly exceed any exg

to state, nor does Professor
start epidemics, but that many of them do, and that t
consequent loss is s
for slash disposal. Certain investigations in California have
that the annual loss of timber from the depredations of

has increased from vear to vear. If only natural causes, such

break, windbreak, and ¢

nditions, were responsibl
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te operations resulting in sla

MICS Increase

broods from other

1e to different species of
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nfusus), killin f trees and voung growth., No matter

pecies of tree the slash resulted from, that slash breeds under

circumstances the insec r insects destructive to standing
The annual loss is cause alone far exceeds any cost
from the burnit S the proper time Therefore

ration of the bu g or 111 »f brush must be taken

from the standpoint of




PART I\

The Effect of Repeated Forest Fires upon the Re-
production of Commercial Species in Peter-
borough County, Ontario

BY

C. D. Howg, Ph.D

OBJECT OF THE WORK AND THE CONCLUSIONS IN BRIEF

URING the summer of 1912, while engaged in a survey
forest conditions of the Trent watershed, Ontario, th

attempted to secure an insight into the amount of damage oce
by forest fires. The result of this incidental, and somewhat super-
ficial, work, presented in the report* of the Commission of C
servation, was such as to make a closer and more detailed inve
of a smaller area appear desirable The writer was,
engaged by the Commission to make such an investization

At the outset, it may be stated that the general results obtained
1912 have been fully substantiated by the detail work carried
1913. While, in 1912, the total loss, as the result of repeated fir
ficured at over $12,000,000 on a territory of 620,000 acres

tically $20 per acre, the loss on the 85,000 ac

more closely

gated during the following vear could be estimated at around $3,000
000, or $35 per acre—a loss that could have been prevented, to a

large extent, by more effective fire protection.

A\ more detailed statement of the conditions on the B

Methuen area, investigated in 1913, shows that the areas burt

once now have 110 young pine trees on the average acre; the areas

burned twice, 14; areas burned three times, seven trees, and
burned many times, three pine trees per acre. (See p. 190)
Assuming that the areas burned twice had been burned only once
and that they had been restocked with pine by natural process |
| *Trent Watershed Survey, Commission of Conservation,

1913
166
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same rate as the areas burned once, then it will be seen that the second
burning reduced the then existing potential stumpag
of the pine by more than $1,500,000.

ind dues values

Under like assumptions, we find the financial loss on the much
smaller total area burned three times to be $646,000, and that on the
areas burned many times to be $891,000. Thus, as already stated, the
repeated fires represent a loss already incurred, in previously existing
potential values of pine, of approximately $3,000,000 (see p. 199).

The greater portion of the poplar on the area is less than 25 years
old, consequently the amount of material now suitable for pulpwood
is very small, being one cord per acre on the area burned once; one-
fifth cord per acre on the area burned twice; one-eighteenth cord per
acre on the area burned three times, and only one-forty-fifth cord per
acre on the area burned many times (sce p. 190)

\ccording to the calculations given in table, p. 200, it is estimated

the area burned once will yicld nine cords of pulpwood per acre
n 30 years from the present date; the area burned twice five cords per
cre; those burned three times 2.5 cords per acre, and the area burned
many times will yield less than one-third cord per acre at the end of
he next 30 years. The repeated fires have therefore occasioned a loss
f nearly $200,000 in pulpwood.

Notwithstanding the tremendous loss already incurred, however,
the investigation shows that the potential stumpage value of the

he potential value of the

remaining stock of pine is $1,563,540, and t
lues $446,718, or a total of over $2,000,000 potential value of existing

(see p. 199). The potential value of the existing s

tand of poplar

is $265,325 (see p. 200). Thus, with proper methods for the preven
tion of further fire damage, the existing voung growth of pine and
of more than $2,275,000

Ihat it is worth while to make this saving should scarcely need

poplar is capable of producing a future va

irgument,

The rate of occurrence of forest fires on the area under considera-
tion has increased 300 per cent in the past eight years. More efficient
fire protection is recommended. It is shown that the cost of adequate
protection for the next 50 years would be less than $5 per acre, while
3

he value of the crop at that time would be $33 per acre, a saving

t would ce

inly justify the cost of protection (see p. 204)

The report concludes with the recommendation that the cut-over
and burned-over lands in the region under discussion be turned over
to the county of Peterborough under the Counties Reforestation Act,
unless the wiser or the more practicable plan be adopted, viz., placing
these areas under the administration of the Dominion Government.
This latter action would be fully justified by the importance of the
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area in question, as a portion of the watershed of the Trent canal
which is an enterprise of the Dominion Government.

An incidental advantage attaching to transfer to the Dominion Goy
ernment, with administration by the Forestry Branch, Department of the
Interior, would be the probable establishment of a forest experimer
station. Such action would have for its object the securing of infor
mation calculated to furnish a solid scientific basis for the silvicultur
handling of existing forests, as well as for the establishment of ney
forests, in order to secure the most economic use of the timber an
forest products. A more exact knowledge of the indirect benefits oi
the forest, such as the influence of forest cover upon stream-floy

might result from the establishment of a forest experiment stati
There is great need for the prosecution of such investigations, under
Canadian conditions.

INTRODUCTION

That trees of relatively inferior value, such as birch and poplar

follow fires on areas previously occupied by pine, is a matter of com
mon observation, but the amount of this material and its potential
value are not so well known, Tt is also well known that repeated fires
on former pine lands greatly retard, or completely exclude, the rezestah-
lishment of pine trees thereon, but the rate of this retardation
relation to the number of fires is not so well known. The financial
losses involved in the replacement of valuable pine destroyed !
fires, by the less valuable poplar, have been estimated in certain casc
but these estimates have been based upon relatively few actu
measurements,

Three aspects of the problem of the burned pineries present them
selves for solution, namely: (1) An estimate of the amount of voun
pine and poplar now present in relation to the number of times the
area has been burned; (2) an inquiry as to whether the amount of the
pine and poplar restocking the burned areas has sufficient present or
potential value to justify care and protection; (3) an estimate of the
financial losses, if any, incurred by allowing fires to replace pine
forests with poplar or other inferior forests.

1

The area examined in 1913, and covered by this re-
Area Under port, comprises some 85,000 acres, and includes all of
Investigation g :

the township of Methuen and that portion of the town-
ship of Burleigh which lies east of Fels brook, both being situated in
the county of Peterborough, Ont. The region was selected be d
it contains, in a relatively compact space, considerable areas which
have been burned once, twice, thrice and many times.
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The work was carried on for three and one-half months by the

ca |

writer and two student assistants, Messrs. J. D. Aiken and Miles Dur
1 G ford, of the Faculty of Forestry, University of Toronto, whose efficient
of the co-operation made possible the gathering and the organization of the
riment data for the report,
infor The original plan was to run parallel compass lines one-half mile
altural apart through the burns of various ages, and to measure all of the
f ne trees one inch and more in diameter. This plan was adhered to for

the first month, when it was found that the composition of the various

fits of types was so constant that the running of the lines so near together
a-flow appeared to be unnecessary. None of the lines, however, were more
tation than a mile apart. At least one line was run through each type in its
under longest direction and the trees were counted and measured with
calipers. Then paced reconnaissance lines were run parallel or per-
pendicular to the calipered lines and in this way the boundaries of the
various types were determined. The strips, a chain (66 fect) wide,
poplar on which lhx" trees were actually counted and measured, aggregated
¢ eom nearly 25 miles, while the reconnaissance lines aggregated over 80
rential miles. )
LS fves Blis ln' I!IL‘ field work, the fu}ln\\m_: types were found
estab- Classification within the burns of various ages, and separately
ioh l.’lI‘Iiwl: (1) Low amphibolite ridges; (2) low granit
1ancial ridges; (‘?’ low limestone ridges; (4) sand ridges; (5) depressions
ed b between l”_‘l,'-.'l'*: :ll‘ul (6) sand plains. Upon compilation of the results,
e h-n\r\.'vr. it was found that, while there were interesting differences
gctimal Ir-'r:;mx\'.'\ll.\', there were not differences enough as regards the amount
of second growth pine and poplar to justify such classification. IHence
hem the differences due to topography, soil, and attendant conditions have

been neglected, and the areas have been classified alone
the number of times burned.

ording 1

voung
1es the
of the
sent or

of the

In the field work, also, an area burned a certain number of times
was sub-divided into several smaller areas, according to the amount of
pine and poplar reproduction per acre, but, in the final tabulation, it
seemed best for the purposes of this report, to group these are

s and
to strike the average in terms of the young pine and poplar for the
entire area burned a stated number of times,

‘e pine

The number of times an arca had been burned was determined in
two ways: (1) By the age of the stands of poplar, and (2) by the
number and age of the fire scars on the old trees. For example, it
would be found that the great majority of the young trees on a certain
area fell into three age classes, of 8, 16, and 25 years. In addition, the
poplars 25 years old would show that they had been burned at the
base 8 and 16 years ago, while the poplars 16 years old would have

his re-
s all of
» town-
ated in
yecauise

which




| |

170 COMMISSION OF CONSERVATION

fire scars eight years old.
covering the fire scars on the few mature trees still standing, it w
be found that they had been severely injured by fire approximatel
16 and 25 years ago. Therefore, the area would be classed as ha

been burned three times. Severe fires usually burn off the brush

duffl down to the mineral soil. These areas form ideal germina
beds for poplar, which requires plenty of light, and whose seed

casily and widely distributed and germinate quickly. The poplar gr
rapidly for the first few years, and the young seedlings soon cover
ground. The seedlings from the seed crops of the few succe
vears are too much shaded to compete successfully with those alr
on the ground, The result is a pure or a nearly pure stand of «
Fire is practically the only agent that can make the pr

wged trees,
Clean cutting wit

conditions for the development of such stands.
the usual subsequent fire might bring about pure stands in rest
patches, but, taking the area as a whole, it would be found th

poplar would not come among the brush piles until they dec
I'he result would be * patchy ™ stands of different ages. In any

the presence or absence of fire scars on the escaped mature trees w
furnish the necessary corroborative evidence that we are dealing
burned areas.

One is, then, not dependent upon hearsay or tradition in dete
the number of times an area has been severely burned. 1

severe fire leaves its record burned into the trees not actually |

ing

and stamps its impress upon the succeeding generation of trees

The designation number of times burned, in thesc

Many s
Smailer cussions and on the accompanying map, mean
Fires the greater portion of the area so designated ha

severely burned the number of times indicated; that is, burned
ciently to scar the standing trees and to kill off portions of the
growth periodically, so that stands of different age classes have re
where more than once burned. It will be seen that this meth
designation takes no account of the ground fires, which did not de
sufficient heat to burn into the wood of the trees or to kill the

trees in large quantities, Fires of this kind are frequent in tl

periods of the last week of April and the first week of May, whe

leafage is not sufficiently developed to feed the flames and when
the upper layer of the vegetable debris on the ground is dry eno
burn. It is evident that fires of this kind are very destructive t
tender seedlings of pine and, on the other hand, that they stin
the reproduction of birch and poplar, both because the fires m

clean seed-bed and because the birch and poplar sprout vigor

By counting the annual rings of the wo

8
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I'he preponderance of birch or poplar of the smaller diameter classes

n the areas burned once or twice, as indicated in the accompanying

tables (see pp. 176-177, 180-181), is due to ground fire

PHYSIOGRAPHIC CONDITIONS

The geology, topography, and soil conditions of the region in which
he area under discussion lies were fully discussed in the report on the

I'rent Watershed Survey.* Only enough of the description will be

repeated here to give the reader a general ¢ of the area now

nder consideration
The portion of Burleigh township examined includes the territ
lving east of Eels brook, and is drained into Stony lake by that brook

ind by Jack creek. The central and eastern portions of Methuen town

hip drain through Kasshabog lake into North river, thence by the

row river into Trent river. The waters in the north-western portion

flow through Jack creek into Stony lake I'he extreme south-eastern
rtion drains into Otter creek, a tri of Deer river, whose
waters also fall into the Trent through Crow river

+The o 1 elevats £ 11 mtry is approximatel
¥ The general elevation of the country is approximately
General wh < s, 2
Description 850 feet above sea level, and it has the appearance of
of Territory a dissected platean, sloping gently in a south-soutl

estern direction. Between Eels brook, Jack creek and its tri
Grassy brook, the underlyving rock is mostly cryvstalline limestone,

through which are frequent intrusions of granite, especially in the

withern division of Burlei
ir Ee

eastward to the Blue mountains, in Methuen township. T'hese moun

The topography, on the western side

s brook, is quite flat, but becomes more diversified and rougher

ns are the most conspicuous objects in the topography of the area,

[

ider discus

v are situated almost in the centre of t
m. They rise abruptly on all sides to about 300 feet above the

eneral level and extend about four miles in a northeast and south

est direction.  The crest of these mountains is a bare ridge of svenite
rock, and the “ foothills " consist of numerous ridges of sharply in
lined amphibolite or granitic ridges, with deep gullics hetween.  The

mphibolite, in a strip about a mile wide, is continued north-eastwar

extreme northeast corner of the township

tward and southward from the Blue mountains, the country has

ippearance of a granite plain, into which innumerable gullies and

ent Watershed Survey, Commission of Conse n, Ottawa, 1913. Pp
19; 75-76; 108-113
This description is summarized from Geological Survey Report, Memoir

6. Geology of the Haliburton and Bancroft Areas, Provinee of Ontario, by
k D. Adams and Alfred E. Barlow, 1910




-r——>

172 COMMISSION OF CONSERVATION

ravines have been worn by ice and water action. The result are 4
topography of low rounded ridges and depressions. The monot ‘_'”1"'
of this plain is relieved by a few granite hills, rising from 100 feet vt
150 feet above the general level. The highest of these hills lies '.“C‘
way between Clear lake and Bass lake. Another stands about a n ey

areas

southeast of Sandy lake. Kasshabog lake, on the southern side
hemmed in by a high granite ridge, which increases in elevatior gram
of br

going westward. The eastern and south-eastern margins of the
¢ been

outcrop are bordered by amphibolite rock, whose ridges are, for

most part, higher and sharper, and, as there are more of them, tl ""'I'_-l‘
topography is much rougher than that of the nitic areas. At O I
Lake and Van Sickle settlements there are two detached plateaus e
sedimentary limestone of Trenton : e

The depressions between the ridges are a very noticeable pha 3
the topography. They are abundant in both townships, but are m d II’

abundant in Methuen. At least one-quarter of the region is occup

by these depressions, and they vary from a few yards to a thous

yards across. Some of them may be traced continuously for sever
miles and are evidently former stream channels ; others are the botto

of former small lakes and ponds

The soil on the crests of the ridges is very thin,
Rapid Erosion fien entirely lacking, although there are crevices a
of the Soil : R icres

pockets on most of them with soil deep enough for
scattered tree growth, In studying the conditions on these ridges,

cannot but be convinced that the soil was, at one time, much more ge
ally distributed and deeper than at present. One frequently fir

P . . . . . ]
stumps of trees from one foot to two feet in diameter on bare r
s One-(
in such a position that the roots could not have penetrated crey :
The trees could not have germinated and lived for many vear
pen

bare rock. Then, too, trees still standing on bare rock are held
: : = : . ot remai

roots extending into crevices several feet from the base of the t -

ne

There must have been soil at the base of the trees when they star

1 type.

in life. One needs only to note, after a heavy rain, the accum
tions of soil washed down from above, to be impressed by the rap
of the soil-erosion on these ridges. The soil-washing is the resul
the repeated fires, which kill and loosen the natural retainers, the 1 i
of the trees and shrubs, and the decaying vegetable matter. . Iv]
The soil on the lower slopes and about the bases of the gra e

ridges varies in composition from gravel to sand, not uniformly 0

| tributed, but in alternate deep and shallow patches, owing to the n comm
' : m R rshi
undulations in the topography I'he wider depressions betweer St

ridges are often filled with sand to the depth of many feet, and
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ire also occasional sand ridges and sand plains. The soil on the
amphibolite is often deeper and is almost invariably of finer texture
than on the granite, frequently approaching a loam in composition.
['he crystalline-limestone soils are nearly all light sandy loams. \While
they are often very thin on the ridges and plains, as a whole, these
ireas are more deeply soil-covered than either the amphibolite or
granite areas, because a larger percentage of the area is composed

of broad, gentle slopes, where the soi

accumulates, or where it has not
been washed away as rapidly as on the steeper slopes of amphibolite
ind granite.

The soils of the depressions between the ridges are formed by the
wccumulated washings from the slopes. Only the finer material reaches
them, the coarser being left above. Mixed with the decaying portions
of a rank vegetation these soils become a very rich muck, usually three
to four feet, or more, deep.

The only really good farm soils, with perhaps one or two excep
tions, are to be found on the sedimentary limestones, in the south

ern portion of Methuen township.

FOREST CONDITIONS
The total land area of Methuen township is 6.

2 acres, and the
n of Burleigh township covered by this survey is 23,181 acres.

I'his makes a total of 86,333 acres, of which approximately 2,000
icres have been cleared for farms. The remaining 84,333 acres are
partially or completely under forest cover. Of the forested portion,
15,000 acres are covered with mature forest. Seventy-seven per cent
of this is the hardwood forest characteristic of the Trent Valley
region, in composition approximately one-half being sugar maple and
one-quarter beech, the remaining quarter consisting of basswood, yel-
low birch, elm, hemlock, balsam, white ash, red oak, large-toothed

1spen, white pine and cherry, in occurrence in the order named. The

remaining 23 per cent of the mature forest is represented by swamps.*
['he swamps bearing mature forest are practically all of the mixed
type. Several sample lines run through them reveal the trees to be
mostly black ash, balsam, red maple and elm, these entering into the
composition in the proportion of 30, 23, 15 and 6 per cent, respectively.
There are relatively few swamps of the undrained peat bog type

I'he remaining forested portion, some 69,333 acres, was originally
dominated by pine. It is evident that the red pine was the more

*Only the larger swamp arcas were mapped. Small swamps containing
commercial trees, swamps covered with non-commercial trees and open
rshes, compose at least one-quarter of the total arca. Proper deductions
ire made for these in estimating the amount of material in the different
types given below.
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abundant on the coarser granitic soils, while the white pine pred
inated on the deeper, finer-textured soils of the amphibolite
crystalline limestone. At present, single trees, or widely separat
groves, constitute all the pine of commercial value. \With the pos
exception of the pine of the Blue mountain region, the cost of harve

ing would be prohibitive. Fifty years ago lumbering operations w

commenced on the area, and were continued for 25 years. Since th

operations ceased, the area has been picked over twice, the last t

three years ago. These former pine lands have all been burne
least once, and some of them eight times, since the lumbering
begun. It is the present condition on these burned pineries with wl

this report is chiefly concerne

AREAS SEVERELY BURNED ONCE

So far ould 1 ertained, there are no places in the fo
pineries, outside of the swamps, that have not been burne t ]
once since lumbe I'l ids designated as burned once evide
followed a severe fire Patches which escaped the fires in the

burned more than once are included in this group, either becausc

were originally established after a fire, or because thev were bur
once since establishment, revealed by a fire scar

The largest conti urned but once is found in the nor
western corner of the t Methuen.  The best pine repro

tion on lowland is found in the southern portion of the area, whe
average stand is 94 white pine and 35 red pine per acre; of these I

per cent of the white pine are from six inches to ten inches in diar

e |
while all of the red pine fall between the one-inch and six

diameter classes.  The pine on the ridges is much less

aging only six trees per acre

In the south-eastern portion of Durleigh township the best re
duction of pine was found, and it covers 365 acres, at the rate of 8

white pine and 173 red pine per acre, and single acres containing

trees could be picked out. On the average acre, 70 per cent of
trees belong to the one-inch and two-inch diameter classes, and tl
trees cight inches in diameter and above average only six to the acr

t about 2,000 acres in this vicinity were

There is evidence th:

bearing young pine in similar quantities, but a fire about eight v
ago cleared them off

The other arcas in Durleigh classed as burned but once, namel
the rather narrow strip east of Eels brook, in the north division, and
west and south of the hardwoods, have good pine reproductior
Patches in these areas were burned 35 years ago, and other patches 16

years ago, but, as a whole, the areas were burned about 25 vears ago
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The areas burned once, as indicated on the map (facing p:

aggregate 18,898 acres. Deducting one-quarter of these as areas o

pied by marshes and swamps, there are left 14,174 acres occupicd

poplar and pine. The patches that escaped the fire, in the
burned more than once, total 3,175 acres. Therefore, the total num
ber of acres burned but once is 17,349. It will be seen, by referrin

the accompanying table (page 175), that white pine on this area aver
ages 65 trees and red pine 45 trees per acre, or a total of 110 pine
trees. Seventy-nine per cent of these trees are from one inch to thre
inches in diameter. Judging from the results of the growth studies
takes about 25 years, on the average, to make a three-inch pine t

These areas were burned about 25 years ago; therefore, practically

four-fifths of the present quantity of pine has established itself sit
the last severe fire.

Regarding the trees eight inches in diameter and above as capable
of producing viable seeds, there are on the average three seed trees
per acre on the area as a whole, an ample quantity, if properly i
tributed, to fill up the open plac
natural causes. If the 110 trees per acre were allowed to com
maturity, the area would probably be more fully stocked with pine
it was at the time the first lumbering operations began, for the origi
forest was a very old one, with large trees, a condition under w

s and to replace the trees that die from

the trees must necessarily have been scattered to have received light

and food enough to reach large dimensions, But, with the prese

high price of pine lumber, and the consequent utilization of compar
tively low grade stock, pine forests like the original will never
duplicated. Instead of cutting trees 200 to 300 years old, as
originally done, the trees will be harvested at 100 years, 80 years
even, in some cases, 60 years of age. The pine trees standing at
present will be cut at these ages, if not burned in the meantime, an
the present number of trees per acre on the areas severely burned once
is about right for proper development for harvest in that conditior
It would seem, therefore, that one burning after lumbering does not
seriously interfere with the reproduction of pine in commercial quan-
ti
fire came very soon after lumbering, since otherwise it would destroy
the first crop of seedlings established.

The pine trees above ten inches in diameter on the average acre
would yield only 185 board feet, a very small amount, but when multi-
plied by the number of acres, it becomes 3,000,000 feet of commercial
material.

It will be seen from the table (page 175) that the poplars con-
tribute the largest number of trees per acre, the trembling aspen having

es. This statement, of course, is based on the assumption that the
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age 10« y b : .
4 165 and the large-toothed aspen 93, a total for the two species of 258
f['ll]:;‘lw‘ \ per acr: :n»nl they thus comprise 41 per cent of the q;m-.], :\‘“”jl’\ 00
oA per cent of these trees have IF--\ yet attained comme rm.‘nl »:‘u. if vf“
tal num regard those as Hun-.«"nnm«‘rrml which are less 1l.mn five inches in
Cerring 1 diameter at breast height, that is, the height at which the trees were
i measured. By using a volume table for lar, it is calculated that
”\‘]-ln‘l»’ the trees of this species now of commercial size, yielding only one
h 4o ‘i . cord of pulpwood per acre, would run 17,000 cords on the whole area

g burned once. Yet, if the 230 trees per acre under commercial size, or
studies, it

the normal percentage of them, were allowed to come to maturity, the
be

pine t A
outlook for pulpwood as a secondary product to the pine we

more hopeful.

yractically
elf si

The other commercial trees, whose rate of occurrence is given in

the table (page 175), probably had only a scattering distribution in the
original forest. The oak, cedar, balsam and hemlock occur in suffi-

;:v‘_:\“‘.,‘ cient quantities—in the aggregate 100 trees of all kinds per acre—to
b dte form a valuable commercial adjunct if allowed to come to maturity
) Come

|vilh AREAS SEVERELY BURNED TWICE

R DFS The areas indicated on the map (facing page 166) as burned twice
‘F“‘ e aggregate 26,000 acres. In these are 1,750 acres which escaped the
ived 1 second fire, and hence these were classed among the areas burned once.
16 present Deducting this amount, and the 25 per cent estimated to be occupied
i by swamps of various kinds, there are 17,750 acres actually burned
neyet twice. The two severe fires on the Methuen areas occurred approxi-
1, as mately 25 years and 16 years ago. Patches too small to be delimited
4‘"";"‘ were burned eight years ago, and there are indications of numerous
anding

: local ground fires. One of these marked some of the trees five years
nime, an ago. The two severe fires on the Burleigh areas occurred 25 years
irned once

and 8 years ago, while the fires of 16 years and 5 years ago were light,
conditior

and only left their scars in some places.
¢ does not The largest area burned twice is found in southern and south-

cial q "y" eastern Methuen and comprises, exclusive of swamps, 8760 acres, but
n that the

1d des

28 per cent of this escaped the fire, so that the area actually burned is
6,300 acres.

Although a relatively large proportion escaped, the fires
were very severe upon the pine reproduction on the areas actually

erage -“ burned, since it now averages only 1.3 pine trees per acre, whereas,
hen mul before the second fire, the area averaged 33 pine trees per acre. The
omme second fire then practically obliterated the potential pine stand. The

area burned twice around Bottle and Barrette lakes now contains five
plars con-

young pine trees per acre. Only one small unburned patch was dis-

»en having covered, and this con

ned young pine at the rate of 50 to the acre
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TABLE 1la

Diamerer Cra AND THE AvVErRAGE Prorortion or O RRENCE IN
Acres Severery Burnep Twice

g g @ > S
- - = =
1 4.7 19 7.8 G4
1 61,7 1.t 1.4 ) |
’ 8 31,0 |
\ 1 35 1. 1 ]
Pe ent 3 10 10,1 14.( 17.5 bt
Per acre... 14.8 11.4 1.2 1.0 5.5
Per cent i 3.3 249 11.0 1 1.5
Per acre 1.8 8 1.0 7 1.8
Per cer 5 1.3 8 10.0 u.1 ]
Per T 1.9 | ' 5 )
Per cent 6 ol | ) 6.1 '3
Per acre... 1.0 5 8 i
Per cent.... 7 3 .3 7.2 1.8 4
Per acre.... A 3 6 | A
Per cent 8 % | 1 i 1.1 04
Per acre 3 1 4 | 1
Per cent : " 1 08 ' ] A
Per acre.... B ; % | 2 .05
Per cent... 10 05 1.5 5
Per acre..... o1 o1
Per cent,... 11 03 . 5 N
Per acre.... 1 05 05
Per cent. 12 5
Per acre.
Per cent.... 13 02 5
Per acre.
Per cent.. 14 2
Per acre..
Per cent......| 16
Per acre....
Per cent 17
Per acre
Total
Per cent, 100,00 . . . .
Per acre..[cess 144.5 113.0 8.4 5.7 117.3
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2 z 2 P
o = o - =
6.1 37.7 76.8 38.8 a0, 1
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TABLE 1le

Present Comrosition AND Averace Numper or Tres \ckE oN 17750
Ackis Skverery Burnep Twick, Basep ox Samere Strirs Toranine
460.2 Ackres

Trembling aspen .
Large-toothed
White pine
Red pine
White birch
White oak
Red oak ..
Red maple.
Sugar maple
Balsam .......
White spruce

Cedar .. .

Basswood
White

F'otal number of trees per acre

The areas burned twice in Burleigh township, after making
deductions for swamps, total 8540 acres. The largest of these is

along the east side of Eels brook, in the southern division. This lin

ited area now averages 26 young pine per acre, a high average for ar

area burned twice, but the lower half of the area at least had a remar}
ably large stock of pine before the second burning, about eight y
ago. This, as stated on page 174, was 260 trees per acre. The wl
area burned twice has, on the average, two pine seed trees per acr
which, in the course of a long time, might bring back the pine,
protected from fire.

The area in the south-eastern portion of Burleigh township, 1ying
between the areas marked as burned once and three times, respectively,

on the north, and the area marked as burned three times, on the south,
and extending up to Jack lake, in Methuen township, is mostly on
granite. It differs in composition from all the other areas in its large
amount of oak, about 50 per cent of the stand being red oak and 17
per cent white oak. While the soil is rather thin, and much of the
oak naturally stunted, it is probable that considerable qnautmn would
attain commercial size if protected from fire.

As a whole, the areas burned twice now support eight white pine
and six red pine, a total of 14 pine trees per acre. The areas burned
once contain 110 young pine trees per acre. Therefore, as a whole,
the second burning reduced the amount of pine to one-eighth of that
on the areas burned once.
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The number of poplar trees on the average acre at present—it being
8 years or 16 years since the last burning—is practically the same as
LR ifter the first burning. Eighty-five per cent of these trees, however,
belong to the one-inch and two-inch diameter classes, and are not over
16 years old. They are mostly sprouts, stimulated to growth by the
last fire, The number of commercial trees averages six per acre, while
the number of like trees on the areas burned but once averages 27 per
113.0 acre. There is one-fifth of a cord of poplar now fit for pulpwood on
the average acre, while the pulpwood on the areas burned but once
17.3 werages one cord per acre, Trees of other species of potential com-
mercial value average practically the same (100 per acre) as on the
1s burned but once.

AREAS SEVERELY BURNED THREE TIMES

The arcas severely burned three times cover 9,300 cares. Deducting

usual one-fourth of the arca for swamps, there are 6975 acres
tually occupied by this type. The area in Methuen township was

red approximately 25 years, 18 years and 5 vears ago, while the

reas in Burleigh township were swept by fires 25 vears, 16 years and

10 years ago. One of the Burleigh areas extends into Methuen, near

the point at which Jack creck leaves the township.

i The last fire on the Methuen area was very severe. The dead
a remar 2 ] )
. rees resulting were counted on sample plots totalling eight acres.

)

ight . v . = L
Before the fire there were 276 poplar trees; 23 pine trees and 41 oak

I'he wl & e
rees per acre; after the fire there were only two living poplar trees,
wer .
= me pine and one oak tree per acre,
¢ II.YH

The area burned three times in south-eastern Burleigh is on

hi. | rystalline limestone, and the stand is open and park-like in many
1p, lving

;]u'\’l:.\:».

the south

laces, where the three generations of trees, due to the three fires, are
e easily distinguished. Continued burnings on limestone areas

wlate the development of grass beneath the trees. The soil being
thin, however, the grass completely dries up in the drier portions of
he year, so that such areas would be of only temporary service for
grazing purposes. T'he area burned three times in the central portion
f Burleigh is chiefly composed of low granite ridges, the tops of
which, in many cases, have been burned practically clear of trees.
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TABLE IIl1a

Present CoMPOSITION AND AVERAGE MBER OF Trees Per Acke oN ¢
Ackes Severery Bursen Turee Times, Basen on Samrere Strin
TorariNe 34 Acres

Total number of trees per acre
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Diamerer Cras AND THE PrororrioN
Diamerer Crass oF THE SPECIES ENUMERATED 1IN
oN 6,975 Acres SevereLy Burnep Turee Times
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On the area burned three times there are, on the average, se\ nter
pine trees to the acre, three white pine and four red pine,—a reducti
of one-half from the number on the areas burned twice, and approx
mately only one-sixteenth of the number on the areas burned but once
The reduction, in terms of the reproduction, is even greater than this

muc
tact,
over

indicates, for 30 per cent of the trees are of such size as to show that fires
they antedate the first fire; that is, they are the larger trees wh mos|
have withstood all the fires. calle

The trembling aspen is represented by 95 and the large-tooth appl
aspen by 70, a total of 165 per acre, compared with 258 trees on tl well

areas burned once and twice. Although the percentage ratio of the ple
poplar of the one-inch and two-inch diameter class to the other dian
diameters is practically the same as on the areas burned twice, as a show
matter of fact, the condition is really not as favourable as woul
appear, since a large proportion of the smaller material has been
materially weakened as the result of the successive fires; it is crooked
deformed, and already attacked by disease. The lower illustratior

sevel
Cong
the n
of th

opposite shows two shoots springing from a root collar that has been 1s rej
injured by fires. The swollen portion on a similar stock was about 25 pine,
vears old. It had sent forth shoots twice before, only to be burned to gatin
the ground., Shoots arising in this manner are weak and probal n th

never make trees of commercial size. The amount of commercial pul;
wood is reduced from one-fifth of a cord on the areas burned twice
une-eighth of a cord per acre on the areas burned three times,
The number of other species of potentially commercial trees, such
ar and spruce, reaches approximately 1

as oak, basswood, balsam, ¢

on the averag re on the areas burned once and twice, but the s

or similar species total only 18 per acre on the areas burned

times,
AREAS SEVERELY BURNED MANY TIMES Bae

Thirteen thousand acres of the region examined have been hurned [,_«m-]',
over many times. Making the usual deduction of one-quarter of the 53 w
area for swamps, and a deduction of five per cent for patches which rounc
escaped most of the fires, there are still 9,260 acres actually included mighi
in this class. The greater portion of the area so designated has bec a sim
severely burned seven times, five of which have occurred since lum- comp
bering operations began in the vicinity. Practically all of the few old popla
pine trees still standing show from five to seven fire scars. One of time
these, which little by little had been severed at the base by fires, dis times

closed the fact that it had been fire-scarred when 25, 43, 55, 64, 82, 88
and 96 years old. It finally succumbed to the last fire at the : {
100 years. This means that the tree was burned, on the average
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e, se\ ntervals of 12.5 years. These are only the recorded fires. There is
much evidence that ground fires have been still more frequent. In
fact, hardly a season passes that some portion of this area is not run
over by ground fires,

eductio
ﬂl'lll“\
nut once,
han this
10w that
whicl most careless of these are the berry pickers. The area is commonly
called the huckleberry barrens. The term “barren,” however, can be

There are three classes of persons principally responsible for these
fires: Cattle rangers, marsh hay makers, and berry pickers; and the

-tooth applied only to its present, not to its original condition, for it was once

s on the well covered with pine trees. The pine stumps were counted on sam-
y of the ple plots aggregating 28 acres, and those eight inches and over in
ie other diameter averaged 17 per acre. This refers only to those that still

ce, as a show they

had been cut for lumber. ‘Those so far decayed or so
s woul severely burned as to leave this point in doubt were not included.

as been Considering the length of time since lumbering began on the area, and
crooked the number of times it has been burned, it is fair to conclude that many
sstration of the stumps of former merchantable trees do not now exist ; hence it
1as been is reasonable to assume that this area was originally well stocked with
Wbout 25 pine. At the present time, however, judging from sample plots aggre-
irned to gating 62 acres, there are only 0.7 white pine and 2.4 red pine an acre,
srobab n the average. Regarding the trees eight inches and more in diameter

is capable of producing seed, one may find at present one such white
pine seed ¢ree to each seven acres and one red pine seed tree to each
four acres. In fact, the average number per acre of all kinds of

ial puly
twi t

\es. stich trees is only 22, without doubt considerably less than the original
tely 1 number of commercial pine trees per acre; and of these nearly one-half
he same (48 per cent) are not over two inches in diameter.

»d three Approximately five per cent of the area, exclusive of swamps,
has escaped serious injury by fire. The average number per acre of
trees of all kinds in these situations is 278, or over twelve times as

many as on the adjacent areas burned many times. The pine on the
burned patches that have not been badly burned averages 158 trees per acre,

r of the 53 white pine and 105 red pine, over 50 times as much as on the sur-
s which rounding areas burned many times. This is an indication of what
included might have been, had the fires been prevented. The poplar also shows
1as beer

a similar increase, averaging 87 trees per acre on the unburned patches,

ice lum- compared with ten on the adjoining areas burned many times. The

few old poplar large enough for pulpwood on the unburned areas at the present
One of time averages 1.3 cords per acre; on the nearby areas burned many
res, dis times, only one-forty-fifth of a cord per acre.

|, 82,88

\ age of

rrage




188 COMMISSION OF CONSERVATION

TABLE 1Va

Present  ComposiTion aANp Averack Numser ofF Trees Per Acre oN 9,26(
Acres SevereLy Burnep Many Times, Basgp oN Sampre Strips
ToraLiNG 62.3 AcrEs

Per cent

Trembling aspen. ...

Large-toothed aspen
White pine,
Red pine...
Jack pine ,
White birch,
White oak.
Red oak . s ses
Red maplecccscosocsessrosnese 3.

Total number of trees per acre
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TABLE 1Ve

MAMETER CLASSES AND THE AVERAGE PrororTiON oF OCCURRENCE 1IN FACH

N 9,20( Diamerer Crass or THE Seecies ENumeraten 1N Tante 1VA, Occurking
L oN 9,260 Acres SevereLy Burnep Masy Times
- "
e s g E z
£ g " -
7 L - z R/ z |
z
Per cent 1]30.5|25.0]|2,7|42.3 7.3 35.8 6.7 4.4
4 Per acre.... 2.6 .33 .6 Lo 3.8 06 .38
4 Per cent...... 2 l" 0 O.8 0.4 % 4 ) LU 3.1 I; 0 9.0
4 Per acre.... 25 . 2 1.0 7 ol 1 32
b cent...... 3205 4| 9.5| S.4/24.0| 224128233 5.6
= ACTCevaees 1.8 o 13 1.1 5 06 22 04
3
Otesess 4 9.6 26.2 | 11.4 4.7 | 21.9 5.8 | 28,1 | 16.7 1.8
[ 7. T 9 .35 8 11 1.0 A3 4 A6 ol
(" 5 6.2 2.4 1.5 2.7 | 10,1 2.2 |18.6 | 11,7 1.8
ere G 02037 5 o 08 | 0l
cent 6| 1.7| 3.6(16.0| 8.0 7 0.7 /219 8.3 8.6

. TR " | 05 A1 a1 A 01 11 08 4

cent.. . 7 1.8 4.5 | 6.7 3.2 0.4 5.0
1ere 1 03 16 BE ol 05
CoNtiseons 85 0.6 4.5 $71 2.8| 0.7 3.1 1 11,7
1ere .05 .03 11 A3 01 .01 1
cent......] 9| 0.4 1.2 $5| 6.0 0.3 . o» 1.6
AP0 o000 03 0l 038 N Nl P A2
Per cent...... 10 0.2 1.2 2.2 2. 0.3
Per acre...... .0l 01 0 NI ol
Per cent...... 11| 0.2 oe > .7 | 0.3
Per acre...... | [ x A1 01
Per cent......| 12 . - 0.7
Per acre...... ¥a 4l
Per cent......| 13 ‘ .5 0.7
Per acre...... RS 03 L1
Per cent......| 14 2.0 . . 6.3 - 1.8
Per acre..... NI s e 03 . Nl
Per centovao..| 18 o oo 2.2 o . 0.7
Per acrecceoes ‘e »% N 1) | . o 01
coNt..eeee] 19 oo o 1.5
. PR o “ .03

Total
Per cent, . 100, 00! .
Per acre..... 8.7 1.3 0.7

0.5 1.0 0.9
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The areas actually burned over, with reference to the number of times
burned, may be grouped as below:

diagrams:

COMMISSION OF CONSERVATION

SUMMARY OF FOREST CONDITIONS

The forest conditions described on the preceding pages may
be summarized as follows:

Partially or completely forested, 84,333 acres.
UADuraed JOasHPe’ TOPORY (uisiivsvvnivinassorinsinasiesnis 15,000

ll_nrm'xl areas (second growth l’\d’k'ﬁl" i5d 51,334
Unburned swamps within the burned areas ...... 16,799
Oak barrens ........ e . PP LS . 1,200

T sansvassins ‘ ; ... 84333

Burned once ....... AP P
Burned twice

Burned three times

Burned many times

Total

Comparing the conditions, as a whole, on the areas burned many
times with those burned once, twice, and three times, we find that
the pine averages three trees per acre, in contrast to 7, 14, and 110
on the areas burned thrice, twice and once, respectively; the poplar
ten per acre, in comparison with 169 on the areas burned three times
and to 258 on the areas burned once and twice; the amount of pulp
wood ready to harvest, one-forty-fifth cord, in contrast to one-eighth
cord on the areas burned three times, to one-fifth cord on the areas
burned twice, and to one cord on the areas burned once.
The condition of affairs in order of the number of times the arca
has been burned may be summarized in tabular form, as below:

TABLE V

Nusmericat Proportiox of ReprobuctioN oF VARIOUS SPECIES ON THE AVERA

Ackg 18 Oxogg or THe Nusmser or Times Burnen, Basep oN Samere
Prots Toraine 180 Ackes

Burned

Burned Burned Burned
many
onee twice thrice
nmes
V hole number of trees at present..... 626 523 275 22
Pine.s covervsenssnsniisinan 110 14 7 3
Poplar .. seerene . . 258 257 160 10
Other commercial species o .. veves oo 106 101 18 7
Cords of pulpwood now merchantable. . 1 ] KN J

These conditions may be represented graphically by the followir
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BurnED o o
Once G26 Trees
Twice 592 Trees

Theee bimes

Many Limes,

Buaneo.

@IN!Q‘

URAN
Once

Trice
Three times
Many times

Three bimes.

Vany times

275 Trees
W Trees

present , according tothe number of times burned .

Once 1O Trees J
Twice I* 14 Trees

Three Times. T Trees

Many Times. 3Trees

according tothe number of times burned

Once 258 Trees ]
Twiee 256 Trees ]
Three bimes 169 Trees.

Many bimes _]PlnTrees

106 Trees.

101 Treee

18 Trees o
7 Trees

present, according to the number of times burned

Vouy\% pine trees one inch and above in diameter now present

Voung poplavs,one inch and above in diameter now presgnt‘
according to the number of bimes burned .

Other commercial Species,one inch and obove indiameter now

Y18 Cord
Yas Cord .

Burneo
Once | Cord.
Twice Vo Cord J

191

Whole number of trees of all Species one inch and obove in diameter now

Cords par acre of merchantable poplar pulpwood now present,
according tothe number of times burned,
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The area marked “oak barrens” on the map consists of ab
1,200 acres. It is situated in the * foothills” of the Blue mountains,
and consists of bare ridges and deep gullies, the latter often only

few yards across and 15 yards to 25 yards deep. The ridges

most

seedlir

covered with stunted oak trees, growing mostly in the crevices
the rocks, while the gullies are filled with poplar. Occasional stumps
in the gullies indicate that pines of large size once grew there. Il
area has been burned several times, but it is so evidently a natur
barren that it has been excluded from consideration of the burned

areas.
GROWTH STUDIES

To secure data upon which to base an estimate of the finan
losses involved in the fires, some growth studies were undertaken

In the case of the pines it was found that their rate of gro

was so variable that, to secure a satisfactory statement, a larger nun
1d have had to be analyzed than time permitted and the obj
in view would have warranted. Moreover, reliable tables alrca

ber wo

exist for these species, and these have been used. The rate of gre
of poplar has, however, been especially studied.

Growth studies of poplar were made in three places: In lot 15 Ave
concession I1, and lot 25, concession I11, in Methuen; also in lot 2, «
cession 111, in Burlei The area on which the trees grew was of
second quality for the locality, and was selected because it represented

the average condition of the region as a whole. The soil would be

classed as sand, and its depth was from 8 to 12 inches. The comy
tion of the soil may be judged by the average of four samples, given

below, which were taken from the areas where the growth stu
were made
COMPOSITION
PER CENT
FIBS BYRVAl isevavassasneaee 16.3
Coarse sand S T T T sasinax OB
Medium sand . 10.6
Fine sand
Very fine sand

Rate of
Growth
Poplar

Silt MRS AR CTSB ¢ shasanuey - . sanes 48
Organic matter

TOtAL ¢ o ioiioipianivnciavivavsonesidebiasanson 100.0

were g

in the 1
trees, f
most fa

| In the table given on page 193 six per cent of the trees included
| are the large-toothed aspen. The growth of these was figured separ-
ately, but as practically no difference in the rate of growth from the
trembling aspen was to be ascertained, and since for commer ial tions a

| purposes the two species are not distinguished, it was thought best light is
13

I
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f ab for the purposes of this report to group the two aspens together, under
yuntains, the designation of “ poplar.”
n only It is difficult to tell, after the first few years, whether a tree has
.1:.,' come from a seedling or from a root sucker, but it is probable that
wices of most of the trees on which the growth studies were made came from
1 stum seedlings.
re. 'l
| nat TABLE VI

bur Rate or GrowTH or PorLar, Site Quant 11, Basep ox 166 Trees

Average diameter, inside

Average height

\ge bark, at i -
i inches s
mat
ken
° 3 0.2 3.5
f g | 0.30 5.1
5 0.43 5.3
6 0.60 7.8
) 9 0,80 8.0
10 0.8 1.0
11 0,98 10.4
lot \ | Diameter class Average height Average ”"”““m
n lo \verage age able volum
breast height feet
it 2, ¢ cubic feet
vV wa
o 13 1 14
presente 9 o 2
would be G I‘ 24
0 30
comj | 5 36
les 3 G 30
5 10 7 17
h st i 8 18
1 | 0 18 :
is 11 55 13.706
SITION
ENT
3 - ¢ s P »
5 Rets of The rate of growth, as indicated in Table VI above,
‘<1' Growth of may seem very slow to many, for poplar is generally
2 Poplar considered one of the most rapidly growing trees. If
19 trees had been taken from the best soils, the rate of growth
.8 1 . . ¢
6 vould have been considerably faster, but they were taken from the
- ; f soil in which the greater majority of the trees of the region
0 were growing and this was of second quality. There is a tendency
included in the popular mind, however, to over-estimate the rate of growth of
ed separ- rees, for the judgment is usually made from trees growing in the

from the most favourable soil, and other conditions, not from the average condi-
ymmercial tions actually found in the forest, where competition for food and

ught best

t is generally severe.

13—c. ¢
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The average height growth of the 166 poplar trees employe
table VI, is 10.8 inches in a year, and the average increase in diamecter by the
is one inch in six years. It will be noted that it takes approximatcly of pul
30 years' growth to produce a poplar tree five inches in diamer burnec

years,

breast high, the lowest diameter at which trees are cut for pul Tr
wood. Further, it takes 13 years, on the average, to prod burnec
a tree one inch in diameter, 26 years for a tree three inches in diameter tions 1

and 36 years for a tree six inches in diameter. Growth studies were

made on a few trees of larger diameter than those given above, hut "
NUMBE!

they were on a much better quality of soil and so were not include A
Basing the statement upon growth studies of poplar from other A
sources, one may say that it does not reach its most rapid growth ir
volume until about the fiftieth year. Since none of the trees studied M
had reached that age, it is assumed, in forecasting the yield at the
end of the next 30 years, that the trees will grow at the rates statc
above.
Applying the rate of growth indicated above to the average num-
ber per acre of poplar trees of the various diameter classes on the
areas burned once, as given in table 1s (pages 176-177),and assuming
that all were to live, it would be found that, at the end of the next 0
years, the diameters, number of trees and their contents in cubic feet
would be as indicated in the table below : thd
§1
TABLE VII five pe
Numper of PorLar Trees Per Acre axp VoLuMme 710 BE EXPECTED oN 1n ‘CXPW“
AVERAGE AckE AFTER THE NEXT 30 Years oN THE Areas Burneo Oxce burned
AssuMING ALL TREES SurvIVED such a1
Foll
Number of | Diameter class, Total volume, cubic ditions
trees inches bark excluded : o
burned
71 5 UMBE
0 P Numper
33 | 7 304.8 Ay
2 ] 8 137.1 I
13 i 9 87.2
(] 10 81,49
3 ] 11 i.1 Nu
2 12 .0
13 30,0

Total 1,072.7

A cord of peeled pulpwood contains 90 cubic feet solid. This
figure, used as a converting factor, gives 11.9 cords as the estimated
yield per acre. If twenty-five per cent be deducted from this, as the
amount that would die in the natural course of events in the next 30
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ploye vears, the average yield per acre would be 9 cords. Multiplying this
diame by the acreage, 17,350, we get 156,150 cords as the expected total yield
oximat of pulpwood at the end of 30 years, on the areas which have been

diameter, burned but once.

for pulp Treating the poplar of the various sizes now present on the areas
produce burned twice in the same manner, we find that the following condi-
diameter tions may be expected at the end of the next 30-year period:

dies w TABLE VIII

.l?uu,‘ Numper or Porrar Trees Per Acke AND VoLume 710 BE EXPECTED ON THE
include AVERAGE Acre ArTer THE NEXT 30 YEars oN THE Areas Burxen Twics
>m  other AssuMING ALL Trees Surviven
ATy
growth Number of tree Diameter class, Total volume, cubic feet
es studied RO D) N inches bark excluded
dd at the
‘tes state 142 5 171.0
76 6 178.7
Ul 7 149.5
8 N 19,8
{ ] 20,1
1 10 11.7
1 11

cubic feet

Using the converting factor given above, and subtracting twenty-
five per cent for the normal decay, the average yield per acre to be
expected at the end of the next 30 years, is five cords. The areas
wurned twice aggregate 17,750 acres, so the total expected vield on
such areas becomes 88,750 cords of peeled pulpwood.

ED ON TH
RNED ONCE

Following this assumption as to rate of growth, the following con-

. cubic f ditions would be found at the end of the next 30 years on the areas
od ' .
nd urned three times
TABLE IX

0 Numngr of Porrar Trees Per Acke ANp VoLuMme To B EXPECTED ON THE
6 AVERAGE Acre ArFTER THE NEXT 30 YEARS ON THE Areas Burxen Ty
'; Times, AssuMiNG ALL Trees Surviven
2
O Nl f Diameter class, Total volume, cubic feet,
| Y x e inches bark excluded
"
0
ot o 3 171.8
ol 17 5 110.5

16 7 92,0

7 N 13.6

1 O 6.7

1 10 11.7

1 1 « 13.7

Fotal 150,0

he next 30
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Assuming the same converting factor as previously, the 4350
of pulpwood o1

feet given above becomes an even five cor

Because of

aver: acre, before deduction is made for dec

deformed and discased condition of the young growth on the

burned three times, as described on page 1860 a much larger percent
of it will die, or at least will not make commercial pulpwood,
on the areas burned once and twice; consequently, 50 per cc
deducted on this account, making the estimated yield per acr
cords. The areas burned three times aggregate 6,970 acres, so the
estimated yield of pulpwood becomes 17,425 cords,

On the areas burned many times, the expected yield of popla

be as follows

TABLE X

Numper of Porrar Trees PErR ACRE ANI

AvERAGE Acre Arter THE NEXT 30 Years ov tHE A I
Times, AssuMING ALL Tregs Svrviven
Diameter class Fotal volume, cul

N ber of trec
e inches bark excluded

5 H

1 8

1 b

If the converting factor of 90 cubic feet to the cord be appl
yield per acre becomes 0.4 cord. Sin

the above, the average

trees on this area are not “crowded,” a smaller deduction may b Seed *

made for the normal death rate, say, 25 per cent. On this basis togetl

expected yield will be 03 cord per acre. There are 9,260 acres i of lm

burned-many-times areas, so the expected ield on the whole are I

be around 3,000 cords. es

Probable The forecasted vield of poplar 30 years fron Large

Yield of present date, according to the number of time l

Pulpwood area has been burned, may be summarized as follows 1€
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I'his relationship may be expressed by the following diagram:
Burneo. i e - =
Tnce 9Cords |
Twice 5Cords _J :
Three times 2:5Cords|
Manytimes 03 Cords

The forecasted yield of poplar per acre, 30years from the
present date, accord ing to thenumber of times burned

FINANCIAL LOSSES BY FOREST FIRES

I'here can be little doubt that, if the public understood the cost of
st fires in terms of the future yield, more efficient methods of
protection would be demanded.

People do not burn, nor allow to be
burned, what they value. It is in the hope of securing a better under-
standing of this question that the following estimates of the financial

s due to repeated fires on the Burleigh-Methuen areas are pre-
nted.

In most lumbering operations, in pine stands, a certair

Sevestid g operations, in | ands, a certain

Fires Destroy
Seed Trees

number of the larger trees, because of disease or de-
formation, escape the axe. Seed from these trees,
together with the trees too small to be of commercial value at the time
of lumbering, would, if left undisturbed, in time, restock the area to
pine. When young, pine is very casily killed by fire. Only in the older
stages, after a thick bark is formed and the crown has raised itself

of reach, does it become to any extent resistant to light fires
Large trees readily fall a prey to the heavy fires. The slash left be-
hind lumbering operations is almost invariably burned accidentally,
sooner or later. If seed trees are left, if the slash is burned within a
vear or two after lumbering, and especially if the fire comes in a year
of a heavy yield of seed, the burning, by clearing the ground of debris,

probably stimulates the reproduction of pine. Every fire after the




198 COMMISSION OF CONSERVATION

first one kills not only a large number of seedlings and young tr
but also many of the seed trees. FEvery severe fire reduces the n
ber of seed trees, and so reduces by so much the reproductive capacit
of the area. This process goes on until, with the death of seed trees,
the remaining trees become so scattered that it would take several
hundred years for them to bring the area back to its original stand
of pine. As an example of this, the area burned many times, as indi-
cated on the accompanying map, facing page 166, where there is onl
one seed tree to each five acres, may be cited. This does not mean that
each five-acre plot actually has a seed tree on it. As a matter of fact,
in the area under discussion, there are probably several hundred acres
without any seed trees. It is merely a statement of the averag
condition.

Puture It will then be readily seen that successive fires resilt
Production in a progressive diminution of the future yield of pine
of Fine From the data on the preceding pages of this report
it will be seen what is the numerical diminution of the future vield
of pine on the areas under consideration, namely, 110, 14, 7, and 3
trees per acre on the areas burned once, twice, thrice and many times,
respectively. It should be emphasized that the data have heen
obtained by actual measurement. Knowing, in this way, the number
of pine trees per acre in relation to the number of times burned
knowing also, at least, their minimum value at maturity, i terms of
stumpage values and of timber dues, we may compute with reason-
able accuracy the money losses involved in the progressive diminution
of future yield owing to successive fires. This computation is pre-
sented in the table below. The figures are derived from the assump-
tion that each tree now present will grow to maturity and at maturit
will yield 100 feet board measure. This is the yield of an ordinary
pine tree from 12 inches to 12 inches in diameter, according to the
Scribner rule.  The stumpage value is placed at seven dollars per
thousand, the present average value, and the dues at two dollars per
thousand feet board measure, the present rate, although the price of
the former at least will undoubtedly be much higher by the time thes
voung trees produce saw logs.
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TABLE XI

Pive Rerrovuction oN BurNep Areas, WitH ESTIMATES oF THE PRrospecTive
Furure VaLue or Present Stock 1¢ Prorectep From Fire, anp e Loss
Arreapy Incurkep 1N Previousty Existing Porentian Varves, Due 1o
Repeaten Fires

‘ o B
5 5 g 4 i
b z EHESEHEm
Az Sy EC2.|8 y /
g= g— “P2EylE 1 7
- P g pazlly z
sy Ep g .S8g -
guok oE Eguylé -
SEER € 3ES&3 z
=sa RED S s
< 5 =

ACTeS sossesassvses 17,350 17,750 6,970 9,260 51,330
Potential  value of |
dues if burned but

$381,700,  $390,500 $153,340 $203,720 $1,129,°

once ..

Potential  value of
dues with present
0K sssssa0eene . 381,700 19,700 9,758 5,560 16,718

Loss of dues by re
peated fires ...o00l  ceenne 340,800 143,582 108,160 682,542

Loss in previously exis/ting potenti al dues, at $2per M|, ... liivenns $682,542

Potential  stumpage
value if burned but
ONCE sessneronans 1,336,0000 1,366,750 53,6000 713,000 3,052,440 ...

Potential  stumpage
value of present
SOk ceaeneneaes| 1,336,000 173,950 34,150 19,4400 1,563,540

Loss of stumpage val-
ues by repeated
fires sosnseseseee corees) 1,192,800 502,5400 693,560 2,388, 000

Loss in previously existing potential stumpage values at $7 per M......

Total loss already incurred, on account of repeated fires, in previously ex
isting potential dues and stumpage values ...oo.vvviiiiiiiriinsaians $3,071,442

Potential value « ent stock, if protected from fire (dues $446,718, plus

stumpage §1

$2,010,258
e ‘It will be‘scen from the figures in the above ta}blf: that
of Stumpage if the entire area had been burned but once, if it had
Values become stocked with young pine in the same quantities
as the present area burned once, and if it were protected from fur-
ther destruction by fire, the stumpage value of this pine at maturity
t present prices would be over $3,900,000. As stated on page 198,
this estimate is based on the assumption that each tree thus theoreti-
cally present would attain sufficient size to yield 100 feet of boards.
This condition would be reached when the trees averaged between 12
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and 13 inches in diameter. The numerous fires which have b have b
allowed to run over this area have so reduced the stock that is less
stumpage value at maturity will be about $1,500,000, or, in oth should
words, the fires have cost, in terms of pine stumpage, nearly $2,400,000, $2,800,
and the dues on the young pine burned would have amounted (o from f
$680,000. So the fires have destroyed more than $3,000,000 in poter (includ
tial pine values. As a result of the fires, however, we have sufficient
poplar to make, at maturity, 265,000 cords of pulpwood. Considering
this to be worth one dollar a cord when ready to harvest, we have

& 5 : 4 . Ade
$265,000 to deduct from the cost of the fires. So the final charge ‘

: : g : Mg ) any
against the forest fires, in terms of potential value of pine destroyed, l‘ y
i : = ; : urns.
is, approximately, $2,800,000. A

s s . ¢ for nea

While the value of poplar is very much less than that of the pinc fhereh

. g ere h;
yet the successive fires have very materially lessened the potential rkdy: -
. g ’ are

value of its crop. Assuming the poplar to be worth one dollar a cord
on the stump, for pulpwood, and that it could be harvested 30 yea
hence, the following data may be given in regard to the reducti
of its value on the areas burned more than once:

actually
lumberi
twice ;
burned
25, 16,
destruct
former

TABLE XII

YieLp oF Porrar 30 Years Hexce oN Burnep Areas, Wit EstiMates

VaLve anp THE Loss 1N VALUE BY RepeEatep Fires :
past eig
present
199 and
ing pote
values o
vocably
of view

Burned
Burned m

Potential value of poplar 30 }5?;:::"
vears hence if area burned Can t .
BUESRN it svss enyanaan $156,150 | $150,750 83, $461,070 an be S

Potential value of the present avoidabl
stock 30 years hence. ... .. 156,150 88,750 425 3,000 | tude of |

of whicl
fire. E
o a mis
the value

From the figures in the above tables, it will be seen that the value tive fore
of poplar on the whole area is reduced only 43 per cent by repeatc] be cited,
fires, while the reduction in the case of the pine is 60 per cent. This one-quar
is due to the well-known fact that fires make conditions favourable for plish this
the reproduction of poplar. But, in spite of this, some of the arcas to prevey

Losson each areg.cevceeoce] cosees 71,000 . 80,340

Total Jos s issisansensfosansasagrfeaninnnans|bnnseserssbevnsvssses
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have been so often and so severely burned that the value of the poplar
is less by $196,645 than if there had been only one burning. This
should be charged to the fire account, so that adding it to the
$2,800,000 loss of pine, we have a total loss of practically $3,000,000
from fires which have occurred in the past 25 years on 85,000 acres
(including swamps and other conditions), or $35 an acre.

FIRE PROTECTION

Adequate protection from fire is the necessary preliminary stage
to any management of the area under consideration for future re-
turns. There has been no lumbering on a large scale in this region
for nearly 25 years. Since that time, judged by the number of fires,
there has been little or no real fire protection. Deducting the swampy
areas within the former pineri it was found that, of the area
actually burned, only one-third has escaped with a single burning since

lumbering has been discontinued; another third has been burned
twice; one-sixth has been burned three times, and one-sixth has been
burned many times. The most severe and widespread fires occurred
25, 16, 8, 5, and 1 year ago, or in other words, there were three
destructive fires in the past eight years and one each in the two
former eight-year periods, an increase in rate of 300 per cent in the
past eight years. If this rate continues, the young pine and poplar at
present on the area will inevitably be destroyed. As shown on pages
199 and 200 this would involve a further loss of $2,275,000 in exist-
ing potential stumpage and dues values of pine and potential stumpage
values of poplar, in addition to the above $3,000,000 loss already irre-
vocably incurred. It would seem worth while from a business point
of view to save this $2,275,000 if possible.

Porest Officials, and the public in general, assume a rather
Protection fatalistic attitude toward the occurrence of forest
Can be Secured (1o They are considered to be inevitable and un
avoidable phenomena, like earthquakes and tornadoes. Such an atti-
tude of mind perpetuates many an economic waste, one of the greatest
of which is the destruction of forest wealth, present or potential, by
fire. Experience has demonstrated that forest fires can be reduced
0 a minimum at a reasonable rate of expenditure, compared with
the value of the property involved. As an example of this, the co-opera-
tive forest fire protective associations in the province of Quebec may
be cited, where fairly efficient protection of large areas costs from
one-quarter of a cent to one cent per acre per year. In order to accom-
plish this, however, two things are necessary: (1) An earnest desire
1o prevent fires, through a real appreciation of the value of the pro-
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perty involved, and (2), efficient, business-like administration of the
protective organization when once established. It will be seen that
the area under consideration lacks both of these prerequisites. The
territory has been cut over several times, One-half of it has been
abandoned by the limit-holders and the remainder has been so far
abandoned that it is not considered of sufficient value to be patrolled
by a fire ranger. The latter condition is the logical result of throw-
ing the entire cost of fire protection upon the limit-holder. He has
usually no financial interest in the cut-over lands, because they will
eventually revert to the Crown, since he can not, as a rule, afford to
wait for the young growth to reach merchantable size. As a rule he
is financially interested only in the timber of present commercial value;
that gets the protection, and the cut-over lands are neglected. Fire
on them receives attention only when it endangers standing timber.

Value of Under the former regulations, when the Government
Protection Not paid one-half the cost of fire protection, the lessee
Appreciated could justly be required to patrol the cut-over areas
as well as the timber areas, but, under the present regulations, this
hardly seems practicable, unless it be assumed that limits are to be
held in perpetuity, and this assumption is usually not justified. In the
actual working out of the new regulations, then, the cut-over lands
are abandoned to the ravages of fire, both by the Government and by
the lessees. That such a condition of affairs could exist is due to the
fact that the actual owners of the land, or, in other words, the people,
do not appreciate the value of their property. “Waste land"” is the
common appellation applied to these cut-over and burned-over areas,
yet the figures already given demonstrate that they are far from that.
As has been pointed out, this relatively very small area contains suffi-
cient young growth to be worth at maturity $2,275,000. The harvest-
ing of this timber, and the many million dollars worth of material on
similar areas in the province, would mean the employment of many
people; with its destruction by fire, the opportunity for such prospec-
tive employment is removed. The dues received by the Government
help to meet public expense; the removal by forest fires of the pos-
sibility of collecting such dues means that money for current public
expenses must be raised in some other way, with the consequent in-
crease in taxes, either direct or indirect. The people, therefore,
have a direct financial interest in these cut-over lands. When they
realize this, and appreciate their value, they will be efficiently protected
from fire,

Where fire protection has been most efficient, it has been chiefly
preventive, The means of prevention usually adopted are lookout
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towers, patrolmen, trails, telephone lines, tools and men for fighting
the fire. These are all accessories to reaching and putting out the fire
before it gets beyond control. Another phase of efficient protection is
in preventing the occurrence of fire, by educating the frequenters of
the forest to be careful in the use of fire. This is the hardest task
that has to be done.

Suggested Turning to the phase of efficient protection, the object
Means of of which is the quick extinguishing of the fire when
Protection once started, and applying it to the area under consid-
eration, it was found that it could be adequately protected by one look-
out station on the Blue mountains, situated in the centre of the terri-
tory and commanding a view of nearly every acre of the area. It
should be connected by telephone with the neighbouring communities,
to summon help in case of fire. A rural telephone line is already in
operation on two sides of the area and most of the inhabitants live
along this line. It could be tapped from the Blue mountains for a dis-
tance of eight miles, and could be installed for $500, including cost of
materials. The lookout man could be provided with a cottage at the
foot of the mountains, not more than a half mile from the best position
for the lookout station. Such a building, suitable for summer occupa-
tion, could be erected at a cost of $500, making a total outlay of
$1,000 for the telephone line and the cottage. This initial capital
investment could readily be made from the sale of mature material now
on the ground.

The cost of patrol, fire-fighting and supervision need not exceed
three cents per acre per year. For this sum it is possible to afford a
very good degree of protection. The cost of overhead supervision per
acre chargeable to fire protection would be reduced if a larger area
than that discussed in this report were to be included in the proposed
reserve, or if some line of scientific investigation, preferably a forest
experiment station, were to be carried on, in connection with the
general work of forest protection and administration. However, it
will be safe to estimate the average cost of fire protection at three cents
per acre per year.

It has already been shown that the potential value of
the existing young growth of pine and poplar is, in
round figures, $2,275,000. Out of the total of 85,000
acres, only 15,000 acres are unburned mature forest (see p. 190),
leaving approximately 70,000 acres which were occupied by the former
pineries and have been more or less burned over. This includes un-
burned swamps and oak barrens, which must be included in any
scheme for protection, being scattered in relatively small areas. Using

Results of
Protection




P ——

R ——

204 COMMISSION OF CONSERVATION

this figure of 70,000 acres, then, as a basis, the potential value of th
existing young growth is approximately $33 per acre. If the period
of maturity be taken as 50 years hence, then three cents per acre per
year, at 4 per cent interest, compounded annually, becomes $4.58 at
the end of 50 years. Therefore, after a total of less than $5 per acrc
had been spent, including interest, distributed over a period of 50 year
the province would have a property of 70,000 acres, worth $33 per
acre, a clear profit of more than $28 an acre.

Turning now to the second phase of efficient fire pro-

Fire Pre- 5
vention and tection, namely, the actual prevention of the occurrence
Education of fires, we come to the greatest need of fire protection

propaganda, that is, a campaign of education and publicity., There is
already considerable public sentiment in favour of fire protection, but
it is mostly subconscious and non-expressive. It must be aroused and
made virile and aggressive. This could be best accomplished by
accentuating the financial results following fire protection. The com
mon tendency is to think of the benefits resulting from fire protection
as something remote—a sort of entailment in favour of future genera-
tions. But it should be emphasized that the present generation would
reap the benefits of protection even on cut-over lands. While the value
of the yields forecasted on page 199 would hardly be attained in one
generation, yet in 30 to 50 years, at the present rate of growth, if
protected from fire, the area under consideration will yield over
$2,000,000 worth of pine lumber and $265,000 worth of poplar for
pulpwood. The harvesting of this would give employment to many
members of the community in which it is located, and, if the area were
large enongh, the employment would be permanent.

This, then, is the argument from the business st
Permanent g = s A ;
Benefits to point: Effective fire protection leads to a stable and
be Derived permanent lumber industry in the community, with

consequent permanent employment of its members. Those who would
not benefit directly by securing employment would serve or supply
those who would so benefit. Contrast this with the present system
in which the lumberman removes all of the trees, and is steadily force!
farther and farther from the markets in order to obtain merchantalle
timber, with the consequent increase in cost of production and trans
portation and, therefore, increased cost to the consumer. The present
system leaves former timber lands open to recurring fires, greatly
retarding or, in some cases, completely preventing the natural restock-
ing of the area by commercial trees. It also results in increased
taxation, abandoned farms, and a stranded population, often compelled
to eke out a mere existence by hunting and fishing.
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Communities not infrequently offer special inducements to cer-
tain industries to locate in their midst, and such industries often fur-
nish, directly or indirectly, the means of livelihood for the greater
portion of the inhabitants. They become such an integral part of the
community that their withdrawal would be an economic calamity. A
suggestion of such a thing would be fought vigorously by the citizens.
If the citizens realized the value of the forest to the country as a
source of permanent employment and permanent supply, they would
fight against its removal just as vigorously and they would promote
any means leading to its perpetuation,

So the work of the propagandist of fire protection is to present to
the public the relation of the forests to the industries dependent upon
their products, the relation of forest industries to other industries and
the relations of the forests to the public treasury. The annual value
of the products of the lumber industry in Canada is surpassed only
by those of agriculture and manufactures. A large, but, in reality,
diminishing, portion of the revenues of the eastern provinces is ob-
tained from the forests. The taxpayer should be made to appreciate
the relation of all this to his pocketbook. When he does, the unre-
strained destruction of forests by fires will be regarded as an economic
waste not to be tolerated.

RECOMMENDATIONS

In devising a policy for the proper management of this watershed
there should first be made a classification and segregation of the lands
which are capable of agricultural use from those which should be
forever given over to timber culture.

. As has been shown in a previous report*, many farms
Agricultural " 5 4
Possibilities which had been abandoned, and others which are still

farmed, are really too poor for successful farming.

Nevertheless, there are areas which are capable of agricultural
use. Indeed, the richest and, probably, the most potentially profitable
soils have been overlooked. These could be made useful for cattle
ranching and specialized farming.

The area burned many times, as indicated on the accompanying
map (facing page 166), is over 12,000 acres. At least one-quarter of
this is composed of marshes and swamps. Many of these already
have hay of such quality that cattle readily fatten on it, and many more
could be made to do so without a prohibitive amount of work upon
them. The more intractable portions could be fenced for grazing pur-
po! while the more easily managed areas could raise the hay to

*Trent Watershed Swrvey. Commission of Conservation, 1913.
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support the cattle in the winter. It is claimed, and probably witl
truth, that cattle can be brought to the “stocker™ condition by fre
range in the forest. It is to be noticed, however, that in the later an

drier portions of the season they do most of their grazing along th
edges of the marshes, especially those along moving streams, wher
both food and water are accessible. Even under the most favourable
conditions in the bush, cattle range over large areas in a day to find
satisfying quantities of food. Tt is evident that they would fatten
more readily if kept more closely confined in ranges, including areas
of the more solid blue-joint grass-producing portions of the marshes
(to avoid the danger of cattle being mired), and larger areas of the
uplands. It is noticeable that white clover and blue grass grow
luxuriantly along the margins of trails. It is also noticeable in cases
of severe burning, where everything is killed and the litter burned
down to the mineral soil, that pure stands of white clover and blu
grass often cover patches several square rods in extent. It might be
that pasturage could be materially increased in this way. If, by care
fully managed trials, the cattle-raising industry should prove suc

cessful, it could be made a source of considerable profit through rentals
of grazing areas. Indeed, it might well prove to be more profitable to
utilize these semi-barren areas for permanent pasturage than for
forest purposes.

Another alternative measure is the conversion of the

Market Gar- .
dens from marshes and swamps into market gardens. As stated
Swamps above, many of them are already grass covered, and

these vary in size from a few acres to those containing several hundred
acres. Some would require but little drainage, others considerabls
Nearly all of these marshes have streams flowing through them; the
are not of the undrained peat bog type, and consequently are but
slightly acid, a condition readily rectified by liming. An analysis of the
soil of one of these marshes showed it to consist of decaying vegetable
matter to the extent of 60 per cent of its dry weight, 25 per cent silt
4 per cent clay, and the rest mostly of the finer grades of sand. Soils
of this kind extend to the depth of three to twelve feet and if properl
managed they would furnish a practically incxhaustible supply
plant food matter to garden crops.

The utilization of these soils would, of course, be a matter
provincial control. The beginnings could be small, without a great
initial outlay of money. It would be very desirable to establish an
experimental farm on these soils. If it were demonstrated that the
could be successfully managed, then encouragement could be given
settlers to take up these lands by aiding in drainage, the cost being
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charged in the form of rent for a certain number of years, at the
conclusion of which the settlers could be given title under the usual
homesteading conditions. Ten acres of such soil devoted to garden
crops would support a family. There are about 15,000 acres that
might be eventually used for this purpose in the township of Methuen
alone,

’ The chief objection to such a plan is the present dis-
ﬁ?ﬁ:ﬁie“ tance from markets, the average distance to a through
railway being 20 miles. This could be met by a co-
operative motor-truck service, and when the produce once reached the
railway it could be brought to such a market as Toronto, for example,
in two or three hours, so the distance from the field to the market
would not be over six or seven hours. It may be argued that it is
hopeless to offer inducements to utilize such soils, while better soils in
other parts of the country remain yet to be occupied. It would be
difficult, however, to find better soils from the standpoint of fertility.
Only from the standpoint of mass and contiguous distribution are
others superior. It is evident that the day of intensive and specialized
farming has arrived, and the soils in question offer an opportunity for
one line of development in that direction. It is to the advantage of the
province to keep its farming population at home. Most of the depopu-
lation of the rural districts has taken place in the regions of the poorer
upland farms like this one. The opening up and successful utilization
of the moist lowlands would undoubtedly induce most of the’ young
men to stay at home, and would contribute to the up-building of their
own communities.

Forest Policy The bulk of the l:.\nfl, however, was «Ics'igned by nature
Should be for wood crops; it is absolute forest soil, and the prin-
Devised cipal effort should be to devise a proper forest policy
for the area.

It seems obvious to one who has studied the problem of the cut-
over and burned-over lands in the Trent watershed that they should
at least be placed under some kind of control which would ensure
adequate protection from repeated forest fires. From the calcula-
tions on the preceding pages of this report, it is equally obvious
that such protection would prove a highly profitable investment for
some long-lived institution. This protection, as has been shown, would
involve a relatively small outlay of funds, compared with the potential
value of the young growth, since mere protection is about all that is
needed on at least one-half of the area covered by this report. It has
been conclusively proven by the figures on the preceding pages that
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stablish the pine «

nature, in time, if not interfered with, would re
al quantities. If man would

the cut-over pineries in commerci

his part and remove the interference (forest fires), all would be well
and the former pine lands would continue to produce pine indefinitel

Three plans* have been suggested for future acti
Plans for Con-

Gal ol Ais on the cut-over and burned-over lands in the Trent

watershed, namely, (1) municipal ownership and ma
agement; (2) provincial management, and (3) co-operative manage-
ment between the Dominion and the Provincial governments, the latter
because of the interest which the Dominion has in the protection of the
watersheds of the Trent canal. Of these three plans the first seems the
most logical and desirable to the writer, if it could be inaugurated.§
One of the chief arguments in favour of county ownership is the
stimulation of local interest that would be created. Fire protection
would be more effective under local management, for the in-
habitants of the community would realize that they, and not some
absentee landlord, would reap its benefits. On the other hand, one
of the chief arguments against county ownership is that the finan
backing of the enterprise would not be so strong as in the casc
provincial or federal management, although the initial outlay of mon:
need not be large, as has been shown on pp. 203-204.  Moreover, most
of the initial outlav, and, to some degree at least, the annual cost of
protection, could be offset by the sales of merchantable material alre
on the area, such as is contained in the patches of hardwoods, scattered
groups of pine, the elm in the swamps, and there are many pla

along the margins of swamps and in the gullies where 100 cords of
poplar could be cut on a relatively small area. These operations would
involve the establishment of a local sawmill, with its employment of

local labour. Again, a local interest in the protection of the area fr

fire would be stimulated. At the end of 15 years the cutting of poplar
on a fairly large scale could be begun and at the end of 30 years,
according to the calculations on p- 200 some 328,000 cords of poplar

could be harvested. By this time also, considerable young pine would
have attained commercial size.

*Trent Watershed Survey. Commission of Conservation, Canada, Otta
1913, Pp. 15-20

41t should be mentioned in this connection that Hastings county has alre
initiated a policy, through the Counties Reforestation Act, of acquiring cut-o
and burned-over lands and holding them for their future timber yields
councillors of Peterborough county, in which the area under discussion is
ated, have a similar project under consideration
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Re.Planting (.'n the greater portion of the ?,000 acres lmrncd‘nmuv\'
of Pine times, there are not enough pine seed trees to insure
Necessary a restocking of the area by natural processes. Under
forest management this would eventually require planting, but it would
be a waste of money to do so until fire protection had been demon-
strated to be effective. There is no doubt that, where fire risk is re-
duced to the minimum, forest planting would be profitable for a long-
lived institution, but, if this area were placed in the hands of the county,
planting could be delayed until the harvesting of the crop was
assured, and other conditions justified it

While then, theoretically, county management would recommend

clf on account of the local interest which it would create, practically,

tis open to question whether the counties are financially able to burden
themselves with the responsibility of caring for such lands, especially
for the poorer ones, which do not promise early returns, It is doubt-
ful, also, whether they could be expected to employ the technical advice
which is needful, to make a success of forest management. This is a
new business and requires careful planning and circumspect detail
attention, which only a specially fitted manager can give.
I'here are other practical difficulties and objections to the transfer
of these lands to the counties, which, however, do not preclude the
participation of the counties in the benefits, indirect as well as direct,
hich would come from a provincial or federal management,

The next logical proposition is for the province to place these lands

ler management for continuity. The only objection to this is the
financial one.

It is realized that the province, because of more insistent demands

for public expenditure in other directions, absence of sufficient public

terest, or because of other reasons, may not be in

a position to under-
take a management which cannot furnish returns for a series of years.
Luckily, the interest of the Dominion in this watershed is pa
ind, having in her Forestry Branch a technical bureau which could

ramount

take charge at once and efficiently, no practical difficulty would be

experienced in inaugurating a broad, comprehensive policy of manage-
ment for the entire watershed

Since the province is already receiving no rent for nearly one-half
of the Burleigh-Methuen area under consideration, it being abandoned
timber limits, and is receiving only ground rent—Iless than one cent an
acre yearly, for the other half, the commercial timber being all cut off—
the province might without serious financial loss, when the licenses on
the latter are cancelled, turn the area over to the Dominion gratis.
This could be effected under a condition that the Provincial govern-
ment and the counties receive a stated ||rn1mrlinn of the net or

14—c. ¢
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gross receipts which may be derived from the management of tl
areas. Such an arrangement exists in the administration of the Unit

Mensi

States National Forests, where 25 per cent of the gross retun l:
turned over to the states in which the forests are situated, to a :;
the maintenance of roads and schools. I
Yoaiad An additional advantage that might be expecte 3
Experimental follow the transfer of this area to the Domi '
Station Forestry Branch, under any terms mutually accept Regio
would be the local establishment of a forest experiment station, lice
one or more technicallv trained men, who would devote their D
time to investigating silvicultural problems. Such invest F
would have for their object the securing of a thorough knowled S
the silvical characteristics and requirements of the various speci
forest trees—a solid scientific basis for the silvicultural handlin a
existing forests, and for the establishment of new forests, to s
the most economic use of the timber and other products of the forest 2
and a more exact knowledge of its indirect benefits. i
Scientific information can be secured only in a systematic manner W
and by intensive methods of study. So far as forestry work is e
cerned, such information can best be secured through the establishmer !
of forest experiment statioris. This idea has already been develope ”.'.lfv';
extensively in other countries, including France, Germany, India an \“rl\"“r
the United States, The silvicultural investigations carried on by t! “r"i\:”

United States Forest Service are classed under the followin
heading

Forestation—
General Studies
Seed, production, fertility, methods of extraction, etc.
Nursery practice
Species, methods, and seasons for artificial forestation
Sites—Ilimits upon the growth of each species fixed by site cond
tions
Introduction of exotics
Species
Forest Influences Upon Climate, Stream Flow, Erosion, et
Management
General systems and their technical basis
Methods of cutting
Brush disposal
Natural reproduction
Thinnings
Valuation—immature growth, merchantable timber, soi
forest production

scienti

for the
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Mensuration

nt of t .

the L Protection from
' returr l:m-v

1 1 Grazing

108 Disease

Insects
xpect Animals
i) Snow
omit

accept Regional Studies of Types and Forest Conditions
tation, Silvical Studies

theit Distribution of forest trees and types

vestigalti Forest types—description, basis of tree associations, et
1owledg Special studies
5 Sl".“ll Iy ¢ “IHV/Y'('\‘
handlin Growth, vield, silvical characteristics, methods of management,
s, t0 st ete
f the forest

Utilization Studies

atic manner o : .
M S While the Dominion Forestry Branch could not be expected to

mdertake all the above lines of investigation immediately, the list will

vork is o

stablishmer fisck b

ndicate the wide range of possibilities. Aside from the con
n develope
7, India an
d on by the
¢ following

wctnal planting operations on a limited scale, by the provinces of
ntario and Quebec, and by various private interests in these and other
provinces, but little systematic attempt has heen made in eastern
Canada to solve the class of forest problems indicated ahove. [f
forestry is to be placed on a permanent basis in Canada, a great deal
it scientific invest: zation must be carried on, as in other countries, and
the Dominion Forestry Branch is the most logical organization in
Canada to undertake and prosecute such work. Forest experiment

stations are needed at a number of points throughout the Dominion
jon

: ) where the results secured will apply to different conditions and have
y site cond

1 wide general application, Tt is believed that the portion of the Trent
vatershed, discussed in this report, would be eminently suitable for
the establishment of a forest experiment station, since the region is

pical of very large areas of lands in eastern Canada, chiefly or only
't ible for the permanent production of timber. Thus, the transfer
of this area to the Dominion Forestry Branch, on any terms that might
be agreed upon, would not only help to protect the large investment
f the Dominion Government in the Trent canal, by furnishing ade
quate fire protection, but would also tend to greatly advance the general
cause of forestry in eastern Canada, by facilitating the conduct of
i, soil scientific investigations, and the establishment of a demonstration area

for the elaboration of the various methods of handling forest properties




PART V

The Reproduction of Commercial Species in the
Southern Coastal Forests of British Columbia*

C. D. Howe, Pu.D.

OBJECT OF THE WORK AND THE CONCLUSIONS IN BRIEF

VEN the casual observer, employing the usual methods of travel
would donht

in the southern coastal region of British Columbia
less be impressed by the abundance of forest reproduction, especiall
that of Douglas fir. e sees young trees, often in dense stands, o1
sides. If he reflects upon the significance of what he sees he gets 1l
impression that there is nothing to fear in regard to the establishme
of future commercial forests. IHowever, for the most part, he sces
this reproduction only along the margin of green forests, adjacent
, where the conditions for

to cleared fields, highways and burned ar
the re-establishment of the forest are the very best.  Are the conditions
the same throughout the logged-over and burned-over areas? That is
are these very extensive areas in an adequate manner reproducing the

forest which has been removed? The investigations, described
the following pages, were made in order to answer this question. The
results are based not upon general impressions, so often misleading even
to a careful observer, but upon a painstaking enumeration of the
young trees on measured areas laid out in such a manner as to include
all kinds of conditions.

\s the result of such investigations, the question stz
be answered thus: On about one-half of the area logged and burne
in the past 20 years, the forest reproduction is not sufficiently abundant
to insure the re-establishment of the commercial forest. The other
half, however, is well stocked with young trees, and, if not burned, a

ed above ma

forest vielding saw-logs is assured,

*The investigations reported in the following pages were carried on by
the Commission of Conservation in co-operation with the Forest Br
of British Columbia ‘he writer is deeply indebted to the Chief F
and members of his staff for their hearty co-operation and aid in fa
the work
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The barrenness, from the standpoint of young trees, on one-half
of the logged area is due to the occurrence of repeated fires. One
burning stimulates the reproduction of Douglas fir, In fact, it is
regarded as necessary for the establishment of dense stands; but a
second burning is very disastrous, because it kills both the seed trees
and the young growth following the first fire, There is nothing left
with which to start another crop of trees on the area.

Judging by the age of the fire scars on the older trees, and by the
age of the stands following the first fire, the writer found that during
the past 20 years four widespread fires occurred. That is, a severe

fire occurred once in five years, the last one being four yearsago. From
20 years to 100 years ago the average interval between widespread
fires was 27 years, while from 100 years to 360 years ago severe and
widespread fires took place at intervals of 86 years. Therefore, the
rate of the occurrence of fires has increased enormously in the past

few years. Practically all of these fires were upon the logged-over
areas, and so endangered or killed the forest reproduction.

The significance of the increasing number of fires lies in the fact
that the future supply of saw-logs must come from the logged-over
areas. It takes, under average conditions, from 75 years to 100 years
to make even the smallest trees now being used for saw-logs. The
largest trees are from 400 to 900 years old. Adequate fire protection
for the young growth on the logged-over arcas should be installed
at once.

NATURE OF THE INVESTIGATIONS

The following report upon the re-establishment of the forest afte:
logging and after burning is the result of work on the eastern coast of
Vancouver island as far north as Union bay and on the mainland
coast as far north as Powell river. The investigations extend inland
about five miles in each case, so that the total area explored covered
about 1,000 squa
ages had been located by a general exploration, the number of you

re miles. After areas of second growth of various

g
trees on them was counted by means of strips 33 feet (one-half chain)
ges determined. The length of the strips depended
on the density and uniformity of the stand, being shortest in the
ption of the stands

wide and their

ire dense and more uniform stands. With the exc
less than 10 years old, however, all the strips were at least 20 rods
(5 chains) long, and some of them were two miles in length, the aver-
age being about one-fourth mile (20 chains). From these sample
strips, the number of trees on an acre was calculated and the results
are given in the tables below. The total area of such sample strips on
which the young trees were counted was over 43 acres. Besides this,
sample strips of like nature, amounting to 28 acres, were made in the
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mim

cut-over areas to determine the number of seed trees remaining af it
: g g : he
the logging operations. At the same time, studies were made on the
to o

influence upon the re-establishment of the commercial species of va

ous agencies, such as logging without burning, logging with burni ) ,:
and the presence of underbrush. ‘f‘ ¥

After a brief description of the mature forests in the southern had
coastal forests of Dritish Columbia, the following report passes to a R
description of the yvoung forests (the forest reproduction) dominated '}“ P!
by fir, hemlock or cedar (pp. 218-222). The section of the report i
following this deals with the agencies which accelerate or retard the ‘\\f”
establishment of young forests. The last topic is discussed under such ;( \:.”
headings as logging without burning, logging with burning and the ;;‘(-x‘x
under-vegetation (pp. 222-229). The recommendations based upon X
the results of the investigations are presented in the final sectior '\"M
(pp. 229-231) ”‘]

The statements in regard to the ages of the older trees are t i
considered only as approximate. The age is determined by counti e
the annual growth rings on the stumps, so an addition must be ma kS
for the time taken by the young tree to reach stump height. Tl bt
period varies according to the favour of the growth conditions A
which the seedling found itself; it may have grown in height :
slowly or very rapidly, For example, some seedlings in very dei m'.
stands on poor soil were found to make an average height growtl “:l
three inches a vear for the first ten years, while, on the other h ’l “
seedlings in the best soil conditions grew at the rate of over a f i
year in the same time. From the measurement of several hu i
seedlings in various conditions of density and soil, the rate of .
inches a vear for the first ten years was taken as the average h 4
growth, and the age of a tree to the height of the stump was cale =
on this basis

The voung trees, whose ages were to be detcrmined, were cut fl
with the ground, so the results in this case are quite accurate. 'l
are chances of error in determining the age of fire scars, as it .
happen that a growth layer is not laid down in some years on the w
of the tree where the rings were counted “

1

MATURE FORESTS

In the coastal region of British Columbia, included in this re

elevation of approximately 2,000 feet, Dou

from sea level to :
fir is the predominant tree species in the mature forest, hoth
numbers, since it comprises from 70 to 80 per cent of the stand
as to growth conditions, since it overtops its associates in th

and furnishes the greater portion of the lumber. If, however, the
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immature and non-commercial trees were included in a tree census,
the Western hemlock, for reasons to be stated later, would be found
to outrank the fir in mere numbers.

The largest fir trees, from four to eight feet in diameter, and 200
to 300 feet high, occur in the deep sandy loam soils of the first bench
lands above the lakes, streams and along the innumerable re-entrant

ining

ade on the
es of var
h burning

e southern . : Kl .
arms of the sea. According to the writer's observations, they occur
yasses 1o a ¢
dominated
the report
retard the
under such

at present only in scattered groves, or relatively small patches, or scat
tered among trees of much smaller size. They are usually in situations
well protected from firc and this is doubtless the reason they have
been spared. The medium-sized trees, from one and one-half to four
feet in diameter, and from 150 to 200 feet high, are found on the

1g and the A .
¥ stony loams and the sands of the second bench lands of the inland

l"w(l l?lm“ waters and of the old sea terraces of the coast. They are also found
ask: setioe on soils of similar nature on the numerous glacial sand plains at the
mouth of the mountain valleys. These medium-sized fir trees, in
addition, extend up the lower slopes of the mountains to an elevation
between 600 and 800 feet. The situations in which the medium-sized
trees grow are very extensive, and they furnish by far the greater
portion of the fir saw-logs.

Above an altitude of 600 to 800 feet the mature fir trees as a whole
are small, from ten to thirteen inches in diameter, and from 75 to 125

5 are to
W countin
st be made
ight. T!
nditions
1eight

very deus feet high. Some medium-sized trees, however, may run up the ravines
growth to the higher elevations. The soil is thin and very rocky, although,
when not burned, the rocks are hidden by a luxuriant growth of mosses,
ferns and small, woody undergrowth. The stands are dense and have

sther h

er a foot
al hundre f

growth bound.” This type of fir forest

is quite extensive. Small mature trees also occupy the numerous

every appearance of being

rate of ’

rage h . A
leul gravel plains at lower elevations,

5 calen . o

Western hemlock is the commonest associate of the Douglas fir in

the coastal region under consideration, but it rarely, if ever, attains

re cut fl 2 : A : . . '
ate. T the proportions of the fir. Away from \h.v immediate coast, it grows
Rates 1 rather more moist situations than the fir, or is more abundant and
'“‘ll‘\”““‘ of larger size when it shares with the fir the better soil conditions. It
d in good development particularly along streams and on north
ng stream slopes, on flats at the head of lakes, in gullies and depres
sions in the sand plains. Iemlock occurs in suppressed condition,
" ften in dense thickets, beneath nearly all of the mature fir stands
o : vhatever the kind of soil they may occupy, so that if these small trees
et, Dou be counted, the hemlock very often surpasses the fir in numbers
]“'”“ ' though the fir dominates the stand. The hemlock evidently recovers
‘:l;”"\ im its suppression when released by the death of the over-topping

fir, for a break in the crown cover of the fir is usually occupied by
swever, the
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hemlock, so that even in the pure stands of fir there are scattercd
small groups of mature hemlock. At the higher elevations, the hemlock
gradually displaces the fir in the forest.

Western cedar is much less common than the hemlock ¢
ciate of the Dot

an asso

1s fir, but in its best situations it more nearly u
proaches the fir in size; in fact it sometimes surpasses the fir in diam
eter, but not in height. The largest cedars are found on moist flat
along lakes, sea and streams. Cedar, however, like the hemlock, m
be found in almost any soil condition, but it apparently does 1
reach large size on indifferent soils except on the immediate slopes i
the shores.

I
occur only. scatteringly in the Douglas fir forests. The balsam is the
most common of the three.

ilsam, Sitka spruce and western white pine, so far as observe

One is impressed by the occurrence of a large number of stands
of mature fir in which the trees are nearly all of the same age. Th
170

and 124 vears old. In fact, representatives of these age classes wer

stands of medium-sized trees, for example, were prevailingly 315

found on every area studied, whether on the island or on the main-

land. The uniformity of age, however, was not so pronounced amo

the largest and oldest trees. The largest tree observed was seven feet
in diameter and was 910 years old. Fire scars disclosed the fact that
the tree was burned 856 and 335 years ago. The large trees, about
six feet in diameter, at Chemainus, were 540 vears old. Those near
Cowichan lake and Gibson landing were 425 years old, with
average diameter of five feet. In both places they showed fire scars
230 years old. At Powell river they were 356 years old, and average
four feet in diameter, while at Union bay they were 460 years old and
six feet in diameter,

Younger stands, 70 and 100 years old, were also frequent on all of
the areas investigated. These are the ages of most of the fir trees leit
after the logging operations at Shawnigan lake, Chemainus and Union
bay, and also of the trees now standing on the logged-over areas on
the north side of Burrard inlet, at Gibson landing and Powell river

Judging by what we know of the method of re-establishing fir
forests after the more recent fires, we are fairly safe in assuming that
these mature Douglas fir forests were established as the result of fire
Moreover, all the five younger age classes mentioned above correspond
with the ages of fire scars on the neighbouring older trees. This point
may be made clear by describing the condition of affairs at Powell
river, where a careful study of the history of the forest on a square
mile was made. The majority of trees logged on the area would be
approximately 315 years old if standing to-day. The fire scars on the
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attered veterans were 316 and 70 years old. The scattered veterans were 336
emlock vears old, and they doubtless represent the remnants of the stand
burned 316 years ago. One finds some trees 155 years old, but it is
n asse evident that they established themselves beneath an old stand, for they
rly were suppressed for the first 55 years, being only two inches in diam-
1 diam cter at that time. Something happened 100 years ago to release them,
st flat for they began to grow rapidly a few years after that date. It may
k, m have been the fire recorded by the scars 100 years ago on adjacent
es not trees, although the stumps of the 155-year-old trees do not show fire
pes ot scars of that date. Nearby stands, however, are 100 years old, and
the effect of the fire recorded 70 years ago is to be found in adjacent
served stands of that age.
118 the
YOUNG FORESTS
stands . " N ,
L The Under the heading of young forests are included all those areas
1'; ll"vv \\.hcrc the young trees of the commercial species are in the process
o of reproducing a forest. A new forest may be in process of re-estab-
> “‘_‘ lishment beneath an old forest or upon areas wholly or partially
3 m'l“‘} cleared by fire or by logging or by both. Practically all of the repro-
::”I.:‘j duction of D()\Ig?:h’ fir f<r{'c'>l< is x;}kin: place on areas cleared by fire
5k thint alone or by logging and fire combined. A new hemlock forest, how-
shout ever, may be established beneath an old fir forest. This is because
Sy voung hemlock trees can endure shade, while young fir trees will not
Ti‘lh“ ' grow well if shaded by the crown cover of larger trees.
) The object in this section of the report is to show the decrease in
'U \ o the number of trees per acre as the stands grow older, The death
”‘l_:v‘ ; rate is greater, the greater the density of the stand, yet the denser
ld at the young stand, the better will be the quality of the lumber produced
all by the surviving trees. As the shade is so dense that the side branches
:‘i left are killed off early in the life of the tree, the wood laid down on the
Uriloii stem after this is free from knots, hence the quality of the lumber
reas on is improved. Crowding also forces the young trees to grow more
i Fives rapidly in height and more uniformly in thickness, with the final result
g fir of more logs to a tree and less taper in a log. .
ng that Dense young stands are necessary to produce the largest quantity
o1 e of the best quality of commercial timber. For this reason the agencies
‘espond which bring about dense stands should be encouraged .-mt.l I!IHSL‘ which
is point tend to retard or destroy their development should be eliminated.
Powell For convenience of presentation, the description of the forest repro-
square duction will be given under three sub-titles, namely, that in which
yuld be Douglas fir predominates, that in which hemlock is the most abundant,

on the and that in which cedar is the most numerous.
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I'he table below

sives the average density per ac
Douglas Fir 3 i o
- s the young Douglas fir forests grouped into age cla

Predominant e
ten-year intervals, The actual age of these sta
will be found under the section upon the influence of fires on f

reproduction

) I ( ¥ )
2 ACRES OF SAMPLE STRII
\ 3 Douglas 1o Cedar | Balsam (White] T
hr pine
I 10 33,500 1.000 3. 300
10 10 20 YOars v ee 3,000 ) ) 3 |
20 to 30 vears 1,100 ) o 3
b o 40 3 10 70 10
cEs OF Younc Trees Per Acre, Accornine DECADES, AS
\
- D . 13 | Hemlock, | Cedar, | Balsam, '\
decad r > ) .
Per cent Per cent I it Per ¢ P
Less than 10 ' 3
10 10 2 \rs 83.4 3.7 10,0 0.7
0 1o 30 year 72.0 14,4 1 1
30 to 40 years 52,0 10 12.¢ 1

One frequently finds small patches of fir in which the num
ees on an acre was much higher than given in the table above
example, four-vear-old stands sometimes ran as high as 322,000 |
rees upon an acre, and even in the 16- and 18-year-old star
number per acre frequently reached 30,000. The figures in the t

vever, give a good idea of the general condition of the reprod

rood.

1s well as the g

ncluding the poor
The table above clearly shows the natural thinning-out that

1

place as the trees increase in age and size In the case of the 57,600, less

than 10 years old on an average acre, each little tree occupies less t
juare foot of soil. If all of these trees lived until they were a
diameter, the result would be a solid block of wood upon ar

We know that trees do not grow that way. There is not room ¢

for them all, so the weak die and the strong survive. As sh

the table, in this case 91 per cent of the trees had died by the

the nineteenth vear, 97 per cent at the end of 29 years, and 98 per
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were dead at the beginning of the fortieth year, or, in other words, only
one in fifty of the origi

al trees was alive, that is, if we assume that
the forest between 30 and 40 years old started in the same manner as
the present stands less than 10 years old. Stated in another way, the
death rate per acre was 5,000 yearly during the second decade; 300
vearly during the third, and 70 trees per acre yearly during the fourth
decade. It will be seen that the death rate was still more pronounced
in the case of the fir alone, since less than one in a hundred of the
original trees was alive at the end of the fourth decade.

By referring to the percentage table above, one will see that the
proportion of the hemlock gradually increases as the stands grow
older.  This shows that the hemlock can endure crowding and shading
better than the fir. The tendency of the hemlock to crowd out the
fir as the forest gets older seems to be a general rule in the coastal
forests of British Columbia. This is particularly true in the better
soil conditions, and, as stated in the preceding section, (p. 216), the
hemlock is beneath the stands of fir on the poorer soils, ready to take
the place of the fir as soon as it is removed, that is, if the natural con-
ditions are not too violently disturbed.

In travelling through the southern coastal region of British Colum-
bia one is impressed by the vigorous reproduction of Douglas fir, yet
the occurrence of well-stocked stands of young fir is scattering and
patchy in nature. The mature forests which will arise from the
young stands will not be as continuous and uniformly distributed as

the present mature forest, and consequently the forest area of the

ure will not yield as much saw-log material. This prediction is
1

on the fact that large areas of young forests are being periodic-
lly burned, and, when the young growth is killed by fire, little
voung growth of commercial trees comes in to take its place. The

i no

reasons for this will be discussed in the section on the influence of
fire upon forest reproduction.

Stands in which hemlock predominated, covering large

Hemlock
Predominant

areas, were much less frequent than those in which
fir predominated. Young hemlock stands were plenti-

ful, but they occur in relatively small groups, usnally on the better
il

s of depressions and flats.
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muek oF Younc Trees Per Acki G \GE BY DEcans I (
11 Ackes ofF SAMPLE Strips

Age, by decades Hemlock Douglas fir Cedar {

Less than 10 years 14, 900 5,000 1,900 54
10 t0 20 years....ovaes 7,770 100 170 8
0035 30 vents. . . . 6.170 180 100 (
30 to 40 yearseoooavisaans 100 160 4
PercENTAGE OF Youne Trees Per Acre, AccormNe To Decaves, as A

Koo, by itocailes ll:mlml\_ Douglas fir Ced
Per cent Per cent Per ¢
Less than 10 years, 82 ] 10
10 to 20 years 03 5
20 to 30 years oS 3 1
30 10 40 yeart.ciocsiocnsonsns . o 2 i

\s in the case of the fir, some of the young stands wer:
more dense than is indicated by the averages, as given in the
above. For example, a small plot in a four-year-old stand dis
scedlings at the rate of 2,800,000 to the acre. By comparing thi
(Table IT) with that of the fir (Table I), one will see that ther
many more hemlock trees per acre than there were fir trees
s class. In
s, the death rate of the hemlock is not so great as that of 1l

corresponding ages, with the exception of the first

wore

since 82 per cent of the hemlock had died in the second decad
in the third, and 90 per cent in the fourth decade. Whereas, i
inal seedl

case of the fir, less than one in a hundred of the ori
was represented in the stands at the end of 39 years; in case
hemlock ten times as many were represented, that is 10 out
hundred. The same thing is indicated in the percentage table
it will be seen the relative proportion of hemlock in the stand
not decrease materially as the trees grow older. All this shows
that the hemlock can endure more crowding and shading than 1l
for it is evident that there would be more shade on an acre cont

4.160 than 790 trees of the same age

As shown in the tables on the preceding pages, ced

Cedars are

Short-lived is a common associate of both fir and hemlock

(

the average the greatest extent of this association

about one-eighth of the stand, but it sometimes ran as high as

ne-
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third,  On se

rd slopes cedar scedlings and saplings frequently
occurred as an under-story beneath well advanced second growth fir
in such abundance that, if all the individuals were counted, the cedar
would surpass the fir in number. The best cedar reproduction was
found beneath alder and it will be discussed later under the section
n the effect of various agencies upon reproduction. In other situa
tions, such as on logged and burned areas, no young growth cedar
over 10 years old was found, except in small patches, although seedlings
from one to five years old soccurred in large quantities evervwher
and small plots containing a few square yards sometimes ran as high
as at the rate of over 3,000,000 plants to the acre. They were found
mostly about stumps, on decayed logs and under the protection of
fallen trees. Why they do not fulfil their prophecy of a future forest
is not known. It may be that they can not endure the dry summers

EFFECT OF VARIOUS AGENCIES UPON FOREST REPRODUCTION

LRkt Logged-over areas which have not been burned with at
Without least a ground fire within four years after the logging
Burning

operations were rather hard to find in the region ex
plored. So far as the number of seed trees left after logging is con-
cerned, the opportunities for the reproduction of the forest are good.
No trees less than 18 inches in diameter are cut for saw-logs as a rule,
and there is usually a goodly number of these in every stand. Sample
strips to determine the number of trees six inches or more in diam
cter, left after logging, these being considered capable of bearing seed,
total only five acres. On these, the seed trees averaged 44 hemlock,
22 fir, and 13 cedar per acre, 79 in all. The death rate of these in
ifter years, if not burned, would probably not be sufficiently la
to eliminate the possibility of good seeding of the ground. Of course,

there are many areas, such as skidding yards and clearings about
camps and mills, where no seed trees are left, but these, as a rule,
are not too large to prevent seeding from the sides,

The reproduction of the forest after logging without burning is
rather difficult of attainment. The removal of the over-shading trees
greatly stimulates the growth of the under-vegetation, such as salal,
bracken fern, huckleberry, Oregon grape, and salmon berry. These
grow abundantly and luxuriantly, and, together with the slash, make
such a dense shade that the little fir seedlings which may spring up
soon die. Cedar especially germinates abundantly under these condi-
tions, but as stated before, does not last long. The shade is appar-
ently too dense in such cases, even for the hemlock. One finds abun-
dant seedlings up to four or five years old, but not such extensive
lense stands as the number of seedlings would seem to suggest. It is




statement to sayv that hemlock i

not a
most abundant reproduction on the unburned logged areas, Tt ap
ibuted after the logg

not from seed di

entlv originates, howe o
but from the small trees which already existed beneath the mature
stands before the logging. One can demonstrate this by counting
rowth rings of the hemlock, when he will find that th

are much older than the logging operation It is also to be 1
1

that the growth ri come materially wider, the same vear

car after the logging operations, showing that the growth con

- the hemlock were improved at that time, that is, by the rem

fir trees. Some typical examples of the co
On

the overtoppin

iction after logging may be given.

of hemlock repre
logged four vears ago, there were 416 hemlock saplings 16 vear

and only 24 hemlock seedlings four years old, or less, on an
s 18

| six vears ago disclosed 730 hemlock saplin

An area log
Id on an acre and only 50 seedlings vounger than the age

logging. On an area logged 12 years ago, an acre showed
hemlock trees 24 vears old and 200 seedlings which had com

the logging

The voung growth hemlock on the unburned logged-over
occurs in dense groups in the more moist soils and as scattered ir
viduals on the drier soils, so that the trees as they grow older

a broken crown cover. The more open places may eventually fil
with fir. This is indicated by the presence of scattered fir seedlis
about stumps and along the length of fallen trees. Although the ex
history of the areas is not definitely known, it is probable that the
older age classes of the hemlock, represented in Table II, originat
on unburned logged-over areas. It will be seen that the proporti

fir is small, indicating that the conditions for the reproducti
hemlock were very much better than those of the fir.

As already intimated, much the greater portion of tl
Logging cut-over areas has been burned at least once since
with Burning logging and most of the studies of forest reproduct
were made on areas of this kind. In fact, extensive areas of «
cial forest burned before logging were not found in the region ex
plored. Moreover, the impression was gained that the large-siz

medium-sized trees were not seriously injured by one fire, although
succession of fires gradually weakens the trees until they hecome
and finally die. The forests not quite ready for the axe, howeve
the small-sized forests of the higher slopes are readily killed b
extensive burns of this kind were encountered.

It is probable that light ground fires even stimulate the repr
tion of hemlock, for the very best stands were found where
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I 1AL i
xtended a short distance beneath the green forest. Evidence in n
cases seems to indicate that the under-story of hemlock so con

cath old stands o

was establish

r result of ground fir
The root system of hemlock seedlings is shallower

This means that hemlock must have soils moister near the surfa
an is necessary for the fir, a condition s

wplied by the cover of the
lder trees checking evaporation Another condition, however, is

perhaps more important, and this is the cover of moss which usually
follows surface fires beneat!

h old stands 1
moisture of the surface soil and forms an ideal germinating n

€ MOSS cover consery the

m
for the hemlock. Fir also germinates in these moss beds, but
soon dies out on account of the shade, while the hemlock, capable of
enduring more shade than the fir, persists. \Where moss is lacking the
bracken fern or salal forms the protecting cover. One also finds
abundant reproduction of hemlock, as represented by scedlis

burned-over areas along the margins of dense undergrowth which has
escape ire. This undergrowth furnishes protection from
caped the fi Tl lergrowth f hes protect

light and keeps the surface soil moist, while the adjacent burned pl
have too much light and are too dry for the hemlock

1ces

The most extensive Douglas fir reproduction was found on burned
arcas, In fact, it is believed that moderate burning is necessary to
establish pure stands of fir, The young seedlings, to grow vigorously,
must have considerable overhead light, a condition secured by burn
ing away the slash and the dense growth of under-vegetation. On
approximately half of the area covered by adequate reproduction the
trees were either four years or 16 years old, with the two ages about
s old,

and again the two age classes were about equally divided. Reproduc-

equally divided, and nearly one-fourth was eight or twelve ve:

tion of these four ages was met with on every area where detailed

studies were made, and general observation showed them to pre-
valent over the entire region. That these stands originated as the
result of fire is indicated by the fact that fire scars of the same age
or one year older were found in every case on adjacent trees. The
next most frequent stands were 24 and 30 years of age. Other ages
of fir which had evidently risen after burni

ng, were 10, 26, 34, 40

44 and 50. Besides these are the two age classes mentioned on p. 217
namely, 70 years and 100 years. These, too, were accompanied b

fire scars, of approximately the same age, on standing older trees.
All this indicates that fires have been frequent and that they have
been particularly extensive within the past 20 years, the period of the
great development of the lumber industry and of settlement in the
region. The average interval between widespread fires during this
period is five years, Stands 30, 70 and 100 years old, evidently fol-
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lowing fire, were also found in all the places of detailed study. T

in the 80 years previous to the period beginning 20 years ago,
average interval between extensive fires was 27 years. If the stud
the life history of the forest at Powell river may be taken a
standard, the average interval between fires from 100 years to 300
years ago was 86 years,

From his investigations of the areas logged and burned within the
past 20 years, the writer is convinced that young fir stands sufficier
uniform and dense to reproduce the original commercial forests
found on only about one-half of such areas. The reason for this
is the occurrence of two or more fires on the balance of these

areas. The disastrous effect of repeated fires is two-fold, through
the killing of seed trees and through the destruction of the young for
ests already established. In regard to the killing of seed trees, it ma
be said that the first fire which brir

1s the reproduction of fir into
existence materially reduces the number of seed trees. Sample strips
totalling ten acres were made in areas burned once after logging and
the ave
Fir, 20; hemlock, 10; and cedar, 5;

222 for the ]u;_'gl

number of seed trees per acre was found to be as foll
total

Comparing this

the number given on p. as not burned, we

that, on the average, the total number of trees has been reduced b
more than one-half. It would appear that hemlock and cedar suffer
most. Sample strips, totalling 13 acres, were made on areas burned
twice since logging and the average acre was found to contain 5 f
02 hemlock, and 05 cedar seed trees, a total of less than 6. Tl
only about one-sixth of the number on areas burned only
one-thirteenth of the number on logged areas not burned. S Tate
the third fire would kill them all. The figures for the
twice are descriptive only of the very best conditic
strips were not made in the numerous large areas d
which there were no seed trees, such areas sometimes being a mile

square. Fven six seed trees per acre would not be enough to seed an
area in adequate numbers, since some of them are weakened by fire
and will eventually die and others will be wind-thrown. Making
ance for the usual death rate, the number of trees left after the first
burning is about the minimum to insure adequate seeding, even when

the condition of the ground is favourable for germination.

A still more disastrous effect of a second burning, however, lies in
the fact that it kills the young forests which are to be the forests
the future. Since the
the number of seed trees below the point of efficiency, no
natural means are at hand to start the process of forest reprodu
tion over again. Reproduction from the edge of the green forest ma

ond fire, as shown above, has reduced
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gradually work its way across the areas on which the young trees have
been killed, but the time consumed in doing this will be very long,
therefore such areas will remain waste land for many vears so far as
the raising of timber in commercial quantities is concerned
Moreover, good evidence exists for the belief that the dense stands
of Douglas fir which follow the first fire come not from one crop of
seeds, but from several crops that have accumulated on the ground,
where they await a favourable opportunity for germination, that is,
he removal of the over-shading trees and undergrowth, This has
heen clearly demonstrated by Dr, Hofman, on the Columbia national
forest in the state of Washington. A large area was so severely burned
n 1902 that practically all the seed trees were killed. In 1913, dense
stands of young fir, not over eleven years old, were found two and
three miles from any seed trees, and no relationship could be estab-
lished between the amount of reproduction and the distance from the
seed trees, the reproduction often being more dense far, from seed
trees than near them. This would seem to indicate that seed was not
blown to the areas of reproduction by the wind. If, on the other hand,
the reproduction started from seed of trees escaping the fire, but dying
since, then unburned cones or cone-scales should have been found on
the ground beneath the stands. As a matter of fact, diligent search
failed to discover any unburned cones or cone-scales, but they were
dways found in charred condition

\While most of the trees were eleven years old, indicating that they
germinated the season following the fire which took place in the fall,

me representatives occurred in every year down to five years old in
1913. Since the seed from which the trees sprang was not blown in

the wind, it must have lain in the litter and retained its capacity
for germination for one to six years after the fire passed over. From

e results of these and similar investigations, Dr. Hofman believes
that the seeds of Douglas fir and hemlock can lie on the ground and
retain their vitality for at least six vears. This gives an opportunity
or the accumulation of several sced crops from which the dense

stands arise. In this connection it should be pointed out that, if the
is sufficiently hot to burn the litter clean to the mineral soil, most
f the seeds lying in the partially decayed vegetable matter would
robably be destroyed and reproduction would fail. This is indicated
by the fact that little or no reproduction followed on the area of the

ations where the fire was very severe.

No dense stands of reproduction were found by the writer as far

s two or three miles from seed trees, but such stands were found one-

ulf mile to three-fourths mile from them. These stands were just

lense, about 20,000 trees 16 vears old to the acre, three-fourths
15—c.c
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mile from seed trees as adjacent to them. It seems hardly pos i
. . . . s aar
that wind could distribute the seeds so evenly in one season,

Moreover, sever

o
practically all of the trees were of the same age. e
measurements were made to determine the distances to which s
of fir were normally carried by the wind. The result of one of th
The area had been burned tw

the

may be given as a typical example. desc
eleven years and four years ago, and was uniformly covered w
light stand of bracken fern. A line was run approaching the
forest from a point one-fourth mile (20 chains) away and the seedlings
Twenty to fifteen chains

; of

was

alde
croy
half

crov

counted on a strip 33 feet wide.
seed trees, the scedlings occurred at the rate of 12 per acre; 15 1
10 chains, 50 seedlings per acre; 10 to 5 chains, 500 seedlings to tl

3,000 seedlings per a and

acre, 5 chains to the edge of the forest
forn

None of the seedlings were over four years old. If this be take
typical, really efficient seeding of the ground does not take place  "
distance of more than five chains (20 rods) from seed trees. 'l fir b
were medium-sized healthy trees on the margin of a forest well ex; "‘
to the light, the area seeded was in the leeward direction of the .
vailing winds, the condition of the soil and soil cover furnished fav “
able conditions for germination, yet with several seed crops the tr s th
could not raise more than 3,000 seedlings per acre at a distar o
twenty rods, whereas the stands mentioned above had over six t 1
\

as many trees at a distance twelve times as far from seed trees

These facts, and the results of the investigations in the st
\Vashington, denote the probability of the dense stands of Dou
reproduction arising from several seed crops accumulated in the
The important point of these investigations is this: Where th
trees have been killed by the first or second fire, the dense sta
voung trees killed by fire cannot be replaced by natural methods
stated above, one-half of the area logged over in the past twenty )
is not now supporting adequate reproduction of commercial

because it has been burned at least twice,

Alder—'The presence of alder, so common!: dis crows
Under- tributed on the seaward-facing slopes, usually
TRESIRHIN a deterrent and often excludes the reproduct
Douglas fir. Only once was fir found to be reproducing itsclf
potentially commercial quantities beneath alder, and this at tl
of 1,600 small trees on an acre, although the alder formed a «
Fir is frequently associated with alder, however
The fir is

severe
medin
crown cover. i)
occurs in groups or singly in the more open places.
conspicuous in this association, for, although it may be the same ag P

. . i . avou
in the older stands it much surpasses the alder in height; also, ast r

and h

and w
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pos dark green of the fir foliage contrasts sharply with the lighter green of
n, e alder foliage, it can be seen from long distances.
B As stated above, the best reproduction of cedar was found under
"h, = the protection of alder stands. A few of the sample plots may be
oL 3 described.  Beneath alder twelve years old, cedar occurred at the rate
ed ! of 2000, fir and hemlock each at the rate of 160 per acre. A strip
4w was run from the bottom to the top of an alder-covered slope, the
he g alder being sixteen years old. At the hottom it formed a complete
: alde g ) 1 ed a nple
s crown cover, and there were beneath it 3,700 cedar on an acre. About
i ) hali way up the slope, where there were frequent open patches in the
Y “l crown cover, cedar occurred at the rate of 1,260 per acre, fir 1,000,
gs 1o

and hemlock 240 on an acre. Near the top of the slope the alder
formed not more than one-half the crown cover and there were 1,400

fir, 940 cedar and 20 hemlock on an acre. As the alder disappeared the

;Lw‘ fir became more abundant, until finally it reached 2,200 per acre. In
g7 another place beneath a complete crown cover of alder 24 years old,
lt\\ ¢ found 86 cedar, 28 hemlock and 8 fir on an acre. These were
‘“’“ sixteen years old. The area also contained 24 fir trees, the same age
;];(' as the alder, which surpassed it in height by twenty feet. One often

nd more than twice as many dead as living cedar trees beneath the

ler, indicating that the shade was too heavy

\ 1

No sample plots were made in the younger stages of hemlock repro
duction beneath alder, but their presence was frequently noted. In a

stand twenty years old hemlock occurred at the rate of 800, balsam

; 200, and fir 60 per acre. Dencath another stand of alder 25 years old
s here were 1,600 hemlock, 1,280 ced 10 fir and 10 spruce saplings
t >
¢ ave AT
.\/v o
On flats not far above tide-water and along streams alder stands,
nt vith their under-vegetation, occur in such density and luxuriance of
1 growth as entirely to exclude the reproduction of commercial trees
Often a secondary cover of vine maple and a third layer of bracken
fern or salmon berry shut off most of the light which gets through the
on! crown cover of the alder.

Salal—An undergrowth of salal is found almost evervwhere in the

more open forests ; it does not occur as a rule heneath the dense second

growth stands, and it does not usually form a complete cover on areas
severely burned. It seems to grow most luxuriantly in conditions of
medium shade. Light ground fires seem to stimulate its development
ind heavy fires to retard it. \When not much more than a foot high,
and when there are spots of bare soil or patches of moss, it makes
favourable conditions for the germination of all the commercial trees
For example, a square vard plot containing 150 shoots of salal had
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thirteen fir seedlings four years old, while on an adjacent plot under
the same conditions, with salal waist high, no fir seedlings could be
found, but there were six cedar seedlings. Numerous plots of

kind were made with like results. Cedar, hemlock and fir seedlin

however, were found in the dense larger salal stands where a falle
tree had crushed down the brush. The most luxuriant stands of sala!
on logged areas were on those not burned and often they were
dense as to make walking through them difficult. There was no

quate reproduction of commercial species on such areas

Bracken Ferm—The bracken fern, although very commonly dis
tributed in nearly all conditions of shade and soil, forms the most
ts on the burned areas, but it reaches its most luxuria

extensive thic
growth in pockets and depressions and upon moist flats, where th
may be as many as 30 stalks on a square yard. These cast too m
shade for the reproduction of fir, but not for that of cedar and hen
lock. As generally distributed on old burns, it is not sufficiently
to prevent the establishment of fir beneath it. In fact, with its d
leaves making about half-shade conditions, the plant makes favoural
conditions for young fir. Where there were as many as 20 stalks t

the square yard, fir seedlings four years old were found at the
of 25,000 on an acre.

RECOMMENDATIONS

From a consideration of the statements on the preceding pages

is evident that light burning of the slash and the dense unde

gives the best reproduction of Douglas fir. The two extremes, n
too severe burning and no burning at all, should be avoided. T!
condition of affairs leads to two recommendations, namely, the reg
lated burning of the slash and of the dense under-vegetation, and
more rigid fire protection on the areas already covered with young
growth.

Against the necessity of regulated burning of slash, it ma
argued that in spite of the unregulated burning of the past, sufficier
reproduction of fir to meet the requirements of the future has resulte
It appears so to the casual observer, especially if he observes only alor
the routes of travel, but to the investigator who studies conditior
throughout the larger burned areas comes the conviction that
greater portion of such areas do not support adequate reprodu
The good reproduction is not uniform, being very patchy in its
tribution. Not more than one-half of the cut-over and burned-
areas studied by the writer supports reproduction of the densit
indicated in the tables on pages 219 and 221, the amount necessar

establish the commercial forest.
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There is little doubt of the necessity of burning the slash and under-
vegetation in order to get an adequate and uniformly distributed repro-
duction of fir on the logged lands. The ways and means of carrying
out such operations, however, present serious difficulty. Under the
depressed market conditions which have prevailed in British Columbia
for several years past it seems inadvisable, even if it were possible, to
add the cost of brush burning to the operating expenses of the limit
holder,  Until the present over-production is relieved by enlarged
markets, and until the margin of profit for the lumberman is increased,
some temporary co-operative arrangement between the limit-holder and
the Provincial Forest Branch might be advantageously made, the
officers of the branch to conduct the slash burning and the limit-
holders to furnish men. Since the object of the burning is as much to
remove the luxuriant under-vegetation as to destroy the slash, broad
-ast burning is the proper method. Practically the only expense in
this is the labour necessary to prevent the fire spreading beyond
bounds. The numerous hauling lanes made by the steam logging
operations almost universally employed on the coast, the spurs of the
logging railways, moist flats and creeks furnish many natural fire
breaks, conditions which lend themselves to comparatively safe broad-
cast burning. In addition, because of the heavy stands of timber, the
area cut over in any operation in a year is comparatively small. Under
proper conditions of dryness one year's logging operation could be
burned over in.a day or two, and a few men could control it. There-
fore, the cost of slash burning would be comparatively small. In
iritish Columbia small areas of Engelmann spruce and lodgepole pine
have been burned experimentally at a cost of two and one-half cents
per thousand feet. In the mixed coniferous forests of California, the
burning of slash after it has been piled, costs three cents per thousand
feet. According to lLeavitt, broadcast burning has been done for
twenty-five cents an acre, but, in most cases, it would probably cost
from five to ten cents per thousand feet of lumber cut.

The second recommendation, namely, the better protection of the
reproduction of fir already established, is based on the fact that second
and subsequent fires have already destroyed about one-half of the fir
reproduction originally established. The largest number of fires on
such areas have occurred in the past twenty years. It is clearly evi-
dent that this cannot be allowed to continue, if a future supply is to be
obtained from the present young growth.

While the forest protection service of the Provincial Forest Branch
is very well organized and very efficiently administered, it has not, at
present, the men or the money to give the young growth the protection
which it deserves. In fact, from the standpoint of conservation, it




230 COMMISSION OF CONSERVATION

would prove a better investment, in the long run, if necessary, to w
draw some of the protection from the mature timber and concentr
it upon the young growth. Fire in young growth is much more di

¢ mature fir trees are so fire-rc

trous than in old growth. The la
tant that only a fire of :ptional intensity kills the majority of the
trees. Even if commercial timber is destroyed, the forest-productive-

ness of the land is not destroyed, for, as we have seen, the first burning
stimulates rather than retards the reproduction of Douglas fir. On
the other hand, an ordinary fire kills the majority of the trees i

young stand. For reasons stated above, when young growth is once
killed, it does not re-establish itself in commercial quantities on tl
same area and the result is idle non-productive land. Therefore, from
the standpoint of the future forest-productiveness of the province
would be better to concentrate the energies of fire protection on the

e

areas of voung growth,

The third recommendation is in reference to growth studies
young fir. These are necessary in order to forecast future yields, and
as yet, very little work of this kind has been done upon trees below
the present commercial size. The rate of growth is apparently remarl
ably rapid in certain situations and as remarkably slow in others
Studies should be made to determine the cause of this. The oh
could doubtless be best attained by establishing permanent sa
plots, and investigating the various factors through a series of ycars

A related problem is that of the influence of density upon growth

Some of the stands of reproduction are evidently too dense to get tl
best commercial results in the future. Different degrees of thinning
could be made upon permanent sample plots and the proper density
for the best growth in this way determined.

The fourth recommendation is in regard to publicity as to the value
of young growth and the necessity for its protection. The Forest
Branch is to be highly commended for its publicity work in regard t
forest protection and for the resultant attitude of the people toward
forest fires. It is in striking contrast to the stolid indifference gener-
ally exhibited in the matter by the people of eastern Canada. This
public demand for protection, however, as a rule is applied only

the mature timber. It should be extended to the young growth. By
means of literature and placards similar to those already in use, the
Forest Branch should educate public opinion to appreciate the value

of the young growth,




PART VI
Forestry on Dominion Lands

BY
J. H. Wurre, M.A,, B.Sc.F.
Faculty of Forestry, University of Toronto

INTRODUCTION

HIS report, the result of a study made during the summer of
1913, has been prepar

d in order to emphasize the need for the
ion of the following fire protective measures:

1. Careful consideration of the question of slash disposal is neces-
sary in connection with all cutting operations on Dominion timber

lar with the enforcement of such regulations as mav be found

suitable in each case. This refers not only to forest reserves, which
re under the jurisdiction of the Forestry Branch, but also to all
timber limits, including those inside forest reserves and parks, and
operations on lands outside forest reserves and parks, all o

und

f which are
er the jurisdiction of the Timber and Grazing Dranch. There is
no provision for this at the present time in connection with operations
m licensed timber berths, which are under the jurisdiction of the
[imber and Grazing Branch. It is, however, wholly possible to take
h action without additional legislation, since the licenses all pro
vide that “the licensee . . . . shall dispose «

f the tops and
branches and other debris of lumbering operations in such a way as to
prevent as far as possible the danger of fire, in accordance with the
lirections of the proper officers of the Department of the Interior.”
Further, the licenses are renewed annually, and are made subject to
the terms and conditions fixed by the regulations in effect at the time
renewal is made. These regulations at the present time require that,
‘to prevent the spread of prairie or bush fires, the refuse (i.c., the
tops and branches unfit either for rails or firewood) shall be piled
together in a heap and not left scattered through the bush.” Thus, the
situation is adequately provided for, with the exception that there is
no policy callin
1

g for the enforcement of these specific requirements,
10 organizi

AN(

ion of personnel at the present time adequate to
231
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handle this feature of the work. (See appendix [, Regulation
17¢, and 47)

2. Provision should be made for clearing up old slashings
constitute unusually serious fire hazards, This is especially true
the Dominion parks, where the scenic beauty is, in some cases, greatl
endangered by logging slash on old operations. In some cases, wl
operations have been completed, or limits abandoned, the cost of 1l
work must, presumably, now be borne by the Government.

3. In order to ensure the perpetuation of the forest, through the
adequate retention of seed trees, some additional provision is neces
sary to secure proper enf ient of tting regulations on timber
limits, both inside and ontside of th t erves,  These areas ar
under the jurisdiction of the Timber and Grazing Branch S
Regulation 17a, appendix 1)

t. For the future, timber should only be disposed of thr
timber sales, with a fixed, definite time for the removal of the cr
subject to well-considered and well-understood logging regul
lesigned to ensure the perpetuation of the forest. This means
discontinuance of the policy of disposing of timber under the li
svstem, which favours speculative holding and discourages effc
control of logging methods

5. Forest fire protective organizations should be placed under
service regulations, to ensure an efficient personnel. This is espe
necessary to the Dominion Forestry Branch

6. A revision is necessary as to the forest fire laws of Alber

Saskatchewan and Manitoba

DOMINION FORESTS

On the organization of Manitoba, Saskatchewan ar

Ea“n"éis"ion Alberta as provinces, the Federal government reta
the public lands in each case. Hence, with the exce
tion of sales, grants to settlers under various methods of entry, lar
subsidies to railway companies and to the Hudson's Bay Compan
swamp lands in Manitoba, ete., the Dominion owns and administers
all land in the Prairie provinces., The alienated portion is naturall
as yet, confined to the southern prairie region. This amounts to some
120,000,000 acres, out of a combined land area of approximately 466
068,798 acres for the three provinces

In addition, the province of British Columbia, in consideration of
the building of the Canadian Pacific railway, granted the Dominion a
belt 40 miles wide along the railway and the Peace River
3,500,000 acres. Comparatively little of this is alienated

The lands still remaining the property of the Crown constitu
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what are known as Dominion lands in the west. Of these, 23,034,640
acres are in forest reserves, 4,657,743 acres are held under license,
and 621,299 acres under permit to cut timber.*

Lying between the Laurentian region surrounding
Hudson bay and the Rocky Mountain system is a
large interior plain of relatively recent geological age.
The northern portion of this plain drains to the Arctic ocean, while
the remainder in a general way slopes eastward from the Rockies,
with the drainage largely into Hudson bay. This great plain is of a

Forest
Regions

comparatively level, rolling nature, with the surface becoming more
irregular as one proceeds westward. Only in a few places are there
elevations of sufficient height above the surrounding country to deserve
the name of mountains. Most prominent of these is the escarpment
running north-westerly through Manitoba from the Pembina moun-
tains. This gives rise to the Riding, Duck and Porcupine mountains.

The southern portion of this plain forms the well-known agricul-
tural prairies of western Canada, extending from the open grassland
of the south, through mixed grassland and woodland, to the forested
region of the north. It rises in three fairly distinct levels, each of
these in turn gradually increasing in elevation westward, from an
elevation of about 750 feet above sea-level in the Red River valley, to
some 4,000 feet along the borders of the Rocky mountains. This
prairie region forms, roughly, a wedge-shaped block adjoining the
international boundary, with a width, north and south, of approxi-
mately 110 miles in south-eastern Manitoba, and gradually widening
through Saskatchewan to 360 miles in western Alberta. This area
embraces practically the settled portion of the three Prairie provinces

Bordering the prairie is usually a wide belt of woodland of nearly
pure aspen, which in turn gives way to the northern or sub-arctic
forest. This latter is in general a spruce type (white and black),
with aspen, balsam poplar, white birch, and balsam fir, as associates
Tamarack and jack pine also occur, the latter occupying the sandy and
rocky areas. Much of the area is muskeg.

On the west the prairies are bounded by a forested region of
another type, as distinct from the northern spruce forest. This is the
lodgepole pine-spruce forest, occurring on the east slope of the Rocky
mountains, and which supplies a part of Alberta’s lumber cut.

These two forest areas, the one extending across the northern
portion of the three provinces, and the other through western Alberta,

*For the location of forest reserves, licensed timber berths and alienated
lands, see maps of Alberta, Saskatchewan, Manitoba, and the Railway Belt of
British Columbia, issued by the Railway Lands Branch of the Department of
the interior.
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)
together with the railway belt, which is largely forested, constitute
brief, the region with which this report is concerned. The two latter
forests are described later,

usually associa

Although the Prairie provinces are
}":‘L;::"r';"g in 1ITH"\' mind \\'i(lx lnu one pursuit, n.'unc.l'\‘, f;mn-
the forested portions give rise to a lumbering industr
of importance, and, while inferior in development to that of Brit
Columbia or the eastern provinces, are of great value to the imn
grant settlement in the west. In 1913 some 188 mills in Manit
Saskatchewan and Alberta sawed approximately 250 million fec
lumber, valued at the point of manufacture at over $4,260,000
Of this quantity, Saskatchewan forests produced approximately tw
thirds, Alberta one-fifth, and Manitoba the balance. The prairie 1
ket consumes about 1,434 million feet of lumber annually. (
one-half of this comes from British Columbia (in part from
Railway Belt portion), and the remainder is supplied from n
western Ontario, the United States, and the home forests.
The lumber production of these provinces necessarily comes ver)
nse from the Dominion goverr

largely from timber land held under lic

ment. The following table shows the distribution of the lumber «

Dominion lands in 1912-13*

Manufactured | Manufactured | Number of
Number
from from mills operat
Crown timber agency
licensed berths.| permit berths. | ing under

Feet, B.M Feet, B.M license

portabl

643,300,156

Winnipeg, Man, .
Prince Albert, Sask
Edmonton, Alta
Calgary, Alta.
Kamloops, B.C.
New Westminster, B.C,

14,344,060 1

320,469,767 46,250,635

In addition .o this 375,729,000 feet of lumber, there were
factured some 508,000 ties, 50,000,000 lath and 69,000,000 shingles

That the demand on the Dominion forests is a steady and growing
‘ 1 one, and of considerable proportions, is shown by the followi r
{ sets of tables: J

*These figures, as well as many others in this report, are taken
! Annual Reports of the Department of the Interior.
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o

MANUFACTURED FROM LICENSED BERTHS

Year Feet lumber No. lath
1913 320,469,767 18,372,380
12 240,863,681 ’5

1911 203,230,661 |

MANUFACTURED UNDER
Year Feet lumber No. lath

16,259,635

1,916,518
1912 53,084,074

1,624,014
347,620 178,741

1diti

by homestead settlers:

Material 1913

31.486.216

1,346,905
1,005,735
5,157,420
169,011
848,800
8,000
1,485,052
35,031
1,430

In the last 40 years the receipts on

342,138
300,215

200,980

PERMIT

163,008
138,581

18,520

1,617,680
1,638, 660
138,630
6,416,526
106, 330

264,539

'S5, 065, 000
2,019,916
54,052

1,047,900

account of
¢ amounted to approximately $40,000,000.

Of the

No. shingles

10,876,315
19,801,000
37,048, 000

No. shingles

18,844,750
558, 500

630,000

Besides the preceding figures of the lumber industry, the following
nal timber material was cut, under the permit system,

principally

1911

65,408,505
1,446,305
2,704,721
5,102,625
1845, 838
35, 000
30,852, 000
1,015,150
13,038

Dominion lands

various sources

of this revenue, that of sales of land naturally has been the largest, but

s source must eventually give out.

last ten years

The forests rank third, the
timber dues, etc., in that time totaling about $6,000,000.
ceeded $463,000 in 1912-13, and have averaged over $

These ex-
390,000 annually

The above considerations go to show the importance to the com-

y of the forests on Dominion lands in the west, an importance
demands their conservation, by adequate protection from fire
by regulatory control of logging operations after modern methods
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FOREST CONDITIONS ON DOMINION LANDS IN MANITOBA

The province of Manitoba contains approximately 147,000,00¢
acres of land. Of this, some 27,000,000 acres in the south have bec
surveyed, to meet the demands of settlement, and the bulk of this |
passed into private ownership. The alienated portion occupies,
general way, the area north from the international boundary
about 110 miles on the east, gradually widening to about 225 milc
the western boundary of the province. The northward extensior
settlement is at present largely taking place in the region lying betwes
lake Manitoba and lake Wini'‘peg

The remaining unsurveved acreage belongs mainly to the Don
ion government. The regicn is imperfectly known, as regard
possible industrial uses, but it is expected that not more than one-sixt|
of it will prove suitable for agriculture, and to that extent it will
time be alienated from the Crown. The larger portion of the provi
consequently is unsuitable for farming. Of this an unknown pr
tion is suitable only for supplying wood products, and will undoubtel
in time be set aside for that purpose. The present discussion, h

ever, is concerned only with the forest reserves and timber hertl

already in existence.

The timber berths in 1912 covered an area of
Timber ; : a :
Berths square miles under license and 365 square miles w

permit regulations, a total of 1,024,000 acres. T
berths are situated, mainly, on the Winnipeg river, around the sh
of southern lake Winnipeg, the northern portion of lake Win
and the series of lakes north of it (Cedar, Moose, Cormorant
Goose lakes), and within the Porcupine Hills reserve and the souther
half of the Duck Mountain reserve. Lumbering in Manitob
been in operation since a very early date, and the cut now is relat
small, being only around 50,000,000 feet annually, The luml
practically all white spruce (to the extent of 90 per cent), with

quantities of poplar, tamarack, jack pine and white pine. The n

is local.

Some 20 years » the Department of the Int

Forest decided upon the advisability of setting aside are

Reserves X S
non-agricultural land as sources of future timber

ply in the west. Naturally this policy was first carried out in Mar
and in 1895 the Riding Mountain, Spruce Woods and Turtle M
tain reserves were set aside. The policy was continued until 1
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reserved area regate +,108.5 square miles (2,629,440 acres). The

complete list is as follows

Riding Mountain reserve
Duck Mountain No. 1 reserve
Porcupine No. 1 reserve
Turtle Mountain reserve
Spruce Woods reserve

square miles

I'he more important of these are the first three, situated along the

rough, abrupt escarpment in western Manitoba

vext to the Rocky Mountains and Lesser Slave Lake
Riding Next t 1e Rocl Tountains and L, Sla l.ak

Mountain reserves, this is the largest so far created, comprising
Reserve nearly 1,000,000 acres. It is a rolling plateau-like
region, rising in its highest portion about 1,000 feet above the surround

ing country, and giving rise to numerous rivers flowing north, east and

south. On account of the rough topography and boulder-strewn nature
f the soil, the area is unsuited to

The reserve has been logged
I'l I 1 1

per cent

from fires in the past, so that to-d:

n be described as timbered.* me two-thirds of the
been overrun by fire once or oftener. A I r Ly
s poplar, mostly aspen (white poplar), with (blacl

lar) where drainage is slower I'he poplar stands are of

lasses, in accordance with the dates of the fires they followed. In

ny cases, due to repeated fires, the stands are too open to produce
invthing better than fuel; but in close stand the trees a naturity reach
1 height of from 70 to 90 feet, with a diameter of 12 to 18 inches, and
¢ from limbs. Many stands are over-mature, since the lumber
ndustry does not as yet utilize poplar to any extent; these older
stands occur mostly along the eastern side of the reserve. Both species

i poplar are much subject to fungus defect, a large percentage of
trees on approaching maturity showing evidence of attack by the false
er fungus
Where the fires have been less severe white spruce is found, mixe

stand

with the poplar, or else scattered throughout in small |

I'hese latter areas are the only ones suitable for logging, however, and
regate but a small percentage of the total
I'he poplar and poplar-spruce types occupy the richer and better
Irained soils. The poorly drained muskegs, covering over 15 per cent

1 k.

f the reserve, carry a stunted growth of black spruce and tamarac

*The figures here used are taken from Bulletin 6 of the Forestry Branch

gives a detailed description of tl T
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fit only for fuel. The few sterile, sandy stretches are occupied by
pine; most of it has been burned over, so the present stands are you

In addition to the species already mentioned, there is a minor n
ture of white birch along with the aspen and spruce, and of balsam
in the wetter spruce stands. There is also a sparse occurrence of
oak, green ash, American ¢lm and Manitoba maple. Small of
grassland areas occur, where fires have been most frequent.

The present stand of saw timber on the reserve is estimatc
about 200,000,000 feet, board measure. Over one-half of this is poj
(largely aspen), with spruce next in order, and the other species «
forming but a small percentage of the total. Logging operation
licensed berths in the past have been confined to spruce, and th
pretty well exhausted. The cut from these berths for the last t
years aggregated but 2,500,000 feet. Practically all the commer
spruce remaining on the reserve is under license. So far ther
been very little market for poplar lumber. The tamarack, on acc
of its small size, is of most value as fuelwood.

While the reserve has little value at present as a source of gener
saw-mill supplies, it is of vast importance locally for building
fencing material, fuel, etc. This is shown by the following stat

of material cut from the reserve under settlers’ permits:

Material

Lumber, feet, b.m.. voee .o oo L 268,663
Building logs, lineal M ————— 3, 3 10,466
Cordwood, cords

Fence posts, PCSecesesscscsroecnscsnns 17

Fence rails, pes sAnycoh et Sagl 17,320

Roof poles, pes ... . N, 000

This was roughly 5,000,000 board feet of material in all, averag
per year, apart from the lumber removed under license. The materi
was probably three-quarters spruce.

North of the Riding Mountain reserve lie the

Other

e and Porcupine reserves. These have a forest
A similar to that just described, but have probabl
fered less from fire and have a greater proportion of spruce

A considerable area in each is still under license.

About 15 miles east of Brandon is a small reserve known as tf

Spruce Woods. This is a light sand area, with a scattered gr
spruce, except for a small low-lying portion with tamarack
erable work has been done on this reserve in reforesting.
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The Turtle Mountain reserve consists of a block of some 70,000
acres, lying south of Boissevain, along the international boundary.
Owing to excessive cutting and repeated fires practically no mature
timber remains. The whole reserve has been burned over, with a
resultant reproduction of poplar and birch, and a scattering of the other
Manitoba hardwoods. No conifers occur. At present it affords fuel
and hay to local permittees, and stock grazing is permitted on certain
portions. The reserve is also used as a summer resort

In the utilization of the aspen and the regeneration o:
Suggested

the more valuable spruce must lie the future of the
Management

Riding Mountain reserve and those to the north of it
\s already said, poplar lumber is but little in demand, yet there were
4,700,000 feet of it sawed in 1911 in the provinces of Manitoba, Sas-
katchewan and Alberta. With the gradual exhaustion of spruce sup-
plies in the middle west, attention will be turned to poplar as a saw
timber. But it is not as useful a species. In the log it is a poor floater,
the wood is soft, weak and very perishable in exposed situations. The
lumber warps and checks badly and cannot be obtained in large sizes
However, owing to its great abundance in the west, poplar will event
lly have great value for certain uses, in which its inferior qualities
nd small size do not matter. It is an excellent fuelwood, is satisfac-
tory as boxboard material, and its toughness makes it suitable for stable
nd barn lumber. In north-eastern America it is chiefly used for
excelsior and paper pulp, in the latter use ranking next to spruce and
hemlock.

The aspen makes an excellent nurse tree for the young, more
slowly growing spruce. Its light foliage protects the young growth,
ind the tree must play an important part in improving the quality of
these forests in the future, In the interests of the reserves, all encour-
agement should be given the spruce by restrictions on cutting; at
least, settlers should be prohibited from cutting the remaining spruce
under permit, since poplar will meet most of their needs. The yearly
cost of administration of these reserves would not be increased by the
idoption of a policy to gradually alter them from poplar forests to
spruce

FOREST CONDITIONS ON DOMINION .LANDS IN SASKATCHEWAN

The province of Saskatchewan not only leads the Prairie provinces
in the production of wheat and oats, but also of lumber. Its lumber
cut in the north much exceeds that of the other two provinces com-
bined, 23 mills in 1912 reporting a total cut of 157,255,000 feet board
measure, worth $2,535,600 at the mill. This was nearly all spruce.




S—

240 COMMISSION OF CONSERVATION

Some jack pine is cut, and this is usually thrown in with spruce.

o

little tamarack is also cut, for stable flooring, inside finish, and door
frames, but as a rule the trees are too small to be sawn

dam

The area under license in 1911-12 was 2,145 s fore

Timber 1 |
Berths miles, and under permit 310 square miles. Unc

licensed berths lie, roughly, in two regions. One
these is the territory for the first 75 miles of the Canadian Northers

railway west from the Manitoba boundary, extending south of L
line some 45 miles and north to the Saskatchewan river. The remair mist
ing berths lie largely in a belt of country 50 miles wide, stretcl t
northwest from Prince Albert 100 miles. Very few berths vil
license are within the forest reserves, these containing little merchant- .
able timber. The timber is of the northern spruce type alr &
described. igh

In the province of Saskatchewan eight reserves, total sty
:12::::125 ing 1.800 square miles, have been created. Of tl T

Duck Mountain No. 2 and Porcupine No. 2 are the
portions of the rough, hilly re

gion of western Manitoba lying

that province; these have been already described. Moose Mount

and Beaver Hills are two small reserves with much slough la

the south-eastern portion of the province. Both have the usual histor
stripped of timber and overrun by fire, and now carrying a

duction of poplar, mostly immature. Their value is local, for

fencing material, and such like. Planting will be necessary for

version to conifers.

Of the remaining reserves, three large ones are situated a
Albert. These are the Nisbet, bordering the North Saska
wan river; the Pines, southwest from the city, between the North

Prine

South Saskatchewan rivers; and Fort 4 La Corne, extending eastward
from the junction of the same two branches.

These three reserves are very similar in character of soil and tr
growth, and of a type very different from the Manitoba reser
They are in general sandy tracts, with much swamp and muskeg inter
spersed. This sand has a very thin layer of humus, only locally exceed

ing an inch in depth, which would be readily exhausted by two
three crops, and so is unsuitable for farming except under continue existe
fertilizing. Wherever the sod is broken the tendency to becom
sand is very evident.

The characteristic tree is jack pine, here near its centre of opt
development, and reaching good tie size at maturity. It occurs 1

Timbe
Berths

Moun
.an:

tain |
1

in pure even-aged stands, and many mature blocks of limite
occur, especially on the Fort & La Corne and Nisbet reserve
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uce. A majority of the stands, however, are immature. Fires have swept
nd door over a large proportion of the dry sandy sites and have done much
damage. However, as the species reproduces well on burns, the
forest condition is satisfactory, except where repeatedly fire-swept.
Under such circumstances park-like stands result, with limby, dam-
aged trees, useful only for fuel; in extreme cases open grassland is
formed.

The older trees are very widely at

ed by a parasitic dwarf
mistletoe (Arceuthobium americanum), whose presence is indicated
by the formation of abnormal bushy masses of branches known as
‘witches' brooms.” These interfere very seriously with wood produc-
tion, and may in time kill the tree. To prevent the spread of the dis-
case it is necessary to eradicate the affected trees. To this end it is
highly desirable that the removal of such trees under settlers’ permits

favoured by reduced dues. The younger trees suffered unusual
lestruction by rabbits during the winter of 1912-13.

The better soil areas are, of course, occupied by aspen, with white
spruce and balsam poplar in the moister places. The occurrence of
these, however, is secondary. The drier swampy areas carry black

and tamarack, mostly of small size; this is reduced to a border
vth in the case of the wetter ones.

ese reserves have been largely cut over for tie timber, and for
resent they will be of value mostly as a source of local fuel supply,
specially in the case of those near Prince Albert. If fires are kept
it, the future of the forest growth is assured, on account of the
persistence of the jack pine. The Pines and the Nishet, well supplied
with trails and surrounded by settlements, whose poplar groves are

being rapidly cleared up, present scope for improvement cuttings:
vhile the burns which are not restocking offer very favourable oppor-
tunity for successful planting.

FOREST CONDITIONS ON DOMINION LANDS IN ALBERTA

The spruce forest of Manitoba and Saskatchewan continues across
the northern end of the prairie region of Alberta, finally mingling
with the Rocky Mountain forest of the western portion of the province.

In both these forest regions timber berths and forest reserves are in
existence,

Licensed lands in 1912 totaled 2,174 square miles, and
ot lands held under permit, 40 square miles. Probably
Berths d § I ’ square €S, al
one-third of the licensed area lies within the Rocky
Mountains reserve described below. The other berths are scattered
dlong the North Saskatchewan and its tributaries below Rocky Moun

tain House, along Athabaska waters, and on Peace River tributaries
16—0 0.
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southwest of Lesser Slave lake. These are similar in composition to
those in northern Saskatchewan, except for the more westerly situatel
ones, which have more or less of an inclusion of Rocky Mountair
species. The lumber cut, largely from Dominion lands, approach
50,000,000 feet in 1912, with 90 per cent of it spruce. Small quantiti
of pine, poplar, Douglas fir and tamarack comprised the balance.
Rocky The forest reserves of Alberta cover 26,112 s

Mountains miles, or nearly three-quarters of the total area
Forest Reserve ,.:4. a5 Dominion reserves. The largest and most
important of all is the Rocky Mountains reserve. This immense re
serve, of over 13,000,000 acres, recently created, is situated along 1l

cast slope of the Rocky mountains, extending in a north-westerly Ii

from the International boundary some 450 miles. It includes the lus

which, owing to the character of the topography and soil and to it
elevation, is unsuitable for any form of agriculture beyond loca
interior grazing areas. In a general way the eastern boundary foll
a line in the foothills at about 4,000 feet elevation, the line |

raised or lowered according to regional conditions, South of
Crowsnest branch of the Canadian Pacific railway the width of
reserve is only some 10 or 15 miles. Northward it widens more
less, gradually reaching a maximum breadth of about 85 miles s

has ¢
of Jasper park, and again narrowing down as the Peace River dr

\

very

is reached.

Within the reserve certain areas have been proclaimed park i
pine

of th
with
of th
miles
Elbo
pmix

the h

game preserves, notably Rocky Mountains park, comprising a tract
1,740 square miles, north and south of the Canadian Pacific Railwa
line, and Jasper park, 1,200 square miles*, along the Grand Tru
Pacific railway.

The remainder of the reserve, for forest administrative purposes
is divided into five units, known as the Crowsnest, Bow River, Clea
water, Brazeau and Athabasca forests. The first two of these inclu
the mountain sources of the South Saskatchewan river; the Clearwater
and a portion of the Brazeau, those of the North Saskatchewar
while the remaining forests include headwaters of the Athabaska an
Peace rivers. Thus the reserved slope is the source of the grea

miles
least
and «
A
in 19

25 ¢
& to

Saskatchewan system of the prairies, draining to Hudson
well as of a portion of the Mackenzie system which drains
Arctic.

The Saskatchewan drainage system, in its entirety totaling s
154,500 square miles, embraces the major portion of the settled

Jam

vicin

*Enlarged in June, 1914, to 4,400 square miles.
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osition to of the Prairie provinces. The importance of preserving the forest
v situated cover at the source of supply, to ensure an even flow during the year
Mot throughout this vast region, can scarcely be overestimated. The two
yproacl westerly provinces are not endowed with a liberal water supply, and

quantitic the denudation of the east slope of the Rockies, with consequent rapid

106 run-off, would undoubtedly necessitate the construction of huge stor-
¢ reservoirs.

12 ! In addition, the east slope is largely underlain with coal deposits,
| area s estimated by the Geological Survey at over 22,000 million tons. In the
and development of these areas the forest will play a very important part,
nense r¢ to say nothing of the future supply of lumber products in general.

along tf The reserve in the past has been extensively and severely burned
sterl it different periods*. The survey party engaged in determining the
s the eastern boundary, from the Elbow river south, during 1910, estimated
ind to it that at least 60 per cent of their territory had been fire-swept within
ond | the past 60 years. 'I'he party working north arrived at a figure of 75

per cent burned between the Elbow and North Saskatchewan rivers
A study in 1908 of the Crowsnest River valley, between the Livingstone
range and the continental divide, showed but 16 per cent of the 212
square miles involved as unburned; and of the burned area nearly
half was not restocking. South of the Crowsnest river little timber
has escaped fire, outside of the valley bottoms.

North of the Crowsnest, to the Bow river, the reserve suffered
very severely in 1910; this was prior to its organization. In the Porcu-

g pine hills an area of some 50 square miles was devastated. The valley
I | Y

. I‘v | of the north fork of the Oldman river (Livingstone) was all burned,

~ 4 . , , "

e lH with the exception of the headwaters of the west branch. The valley

na 1

of the Highwood river was burned to the extent of some 150 square
miles, and some 50,000,000 feet of fine spruce timber killed. The
Elbow River valley was cleaned out entirely, as well as the adjacent
prairie country, The Kananaskis valley was largely burned, and at

-4 the headwaters of the Little Red Deer river a tract of about 110 square
learwa miles was overrun. It is estimated that the fires of 1910 ran over at
- least half a million acres of the reserve south of the Red Deer river,
baska an and destroyed some 200,000,000 feet of merchantable timber.

mf' gred Although north of the Red Deer comparatively little was burned
i in 1910, except east of the reserve, very extensive fires, mostly dating
. 25 to 50 vears back, have occurred throughout the region. From the
: James river to the Clearwater river all has been burned over in the
ling s

ty of the eastern boundary. The Saskatchewan valley has been

» following fire data are taken from various Fores
rts, together with information supplicd by the ¢

t

ry Branch bulletins
trict inspector for
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burned as far west as Mire creek. The Clearwater forest appears
have suffered less than the others, due no doubt to its remoteness |
civilization, The Brazean and Athabaska forests have also ex
ienced large fires, but to what extent is imperfectly known.

Three-fourths of the forest area of the reserve, it is esti
has been burned over at various times, mostly within the last 60

so that the majority of the stands are “ second growth,” below

size. These are almost always lodgepole pine, and as this specic

more than one-half of the mature stands as well, it may be said to
characterize the east slope.

(1) Mature Stands.—The mature stands of timber occur lar

as isolated areas which have escaped fire. Along the margin of
foothill country and occasionally in the interior, stands of Dougl
occur, but these have been so reduced by fires from the adj
to be relatively unimportant. The majority of the matu "
ther of three ~p(‘\‘i('~ Iul‘:c]m]v | ' [

prairie ¢
stands consist almost altc
Engelmann spruce, and white spruce—all of commercial impor
They occur either as pure or mixed stands. North of the Bow

the mature timber is very largely pine.

The mature pure spruce stands occupy the valley bottom
lower slopes, while the pure pine stands are largely restricted
upper and steeper slopes. The intermediate slopes are covered
mixtures of pine and spruce in varying proportions. This altit
distribution is related to the depth of soil and drainage, the
ined soil, whereas the pine can thrive

requiring a moist, well-dr:
drier situation. Tree growth ceases at about 7,000 feet, duc

of soil and other physical conditions obtaining, rather than
climatic conditions,

On the upper .\ln]»(‘~ the soil is too poor for the |7|’(l(|llcliull 0
trees, and the merchantable timber is confined to the lower sloj
the deeper soils of the intermediate slopes. The accessible stan
virtually all under license at present. Originally the best spruc Lina

ably occurred in the Highwood and Crowsnest River valleys, w Slave
Resen

seedli

50 th

maximum size of three feet in diameter and over 100 feet in
was attained. The present stands consist of trees mostly 10 to I¥ large
inches in diameter. Pine, on the best sites among spruce, reaches Tl
diameter of two feet, but in pure stand it only averages 8 to 14 inches lodgey
Logging has so far been carried on mostly for spruce, on accoun

1 larger size, the average log from government returns showing " Swan
tent of 50 board feet. Both species of spruce produce lum will n
identical qualities. The pine, though shorter than the spruce, possesses Al
greater clear length, and, since s asar

a less tapering stem, with a
produces a clearer lumber, with a more pleasing grain, it will in tin
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receive due attention. The timber in the northern portion of the
reserve is of slower growth, and in general reaches a smaller develop-
ment at maturity,

(2) Immature Stands.—The immature stands, originating after
fires, as already stated, constitute three-quarters of the forest growth
on the east slope. These stands are practically always lodgepole pine
Only under exceptional circumstances has a reproduction of spruce
followed the fire; on the prairie border poplar usually results

This predominance of lodgepole pine over spruce in the reproduc-
tion following a fire is due largely to the difference in fruiting char
acter of the two species. The cones of lodgepole pine remain on the
tree for many years, opening slowly to discharge the seeds, while those
of spruce open at maturity and shed the seeds within a short time
In addition, lodgepole pine seeds retain their
longer period.

serminating power for a
A ground fire, therefore, which destroys the spruce
seed, merely serves to release the accumulated seed supply present on
the pine trees, since the heat opens the cones. Also, spruce trees are
more readily killed by fire than lodgepole pine, and so their
escape to function as seed trees are less.

hances of
In general, spruce reproduc
tion follows only in the case of very light burning, and ‘vhere neigh
bouring seed trees are left; the light burning does not destroy the
litter and humus and lay bare the mineral soil, and pine does not
germinate as well as spruce with such seed bed conditions.

The second growth stands of lodgepole pine are characterized by
their great density, and by their evenness of age, each dating from
a particular fire. Owing to the severity of the fires, a bare seed bed
is prepared on which the stored-up crop of seeds rapidly falls. The
result is a direct stocking up with altogether too dense a growth of
seedlings. The young trees hinder the development of one another,
s0 that a longer time is needed to reach merchantable size.

Litbas This is a newly-created reserve, of some 5,000 square
Slave Lake miles, situated mostly south of Lesser Slave lake. In
Reserve*

general, it presents a rough broken topography, with
large, poorly-drained arcas aggregating over one-quarter of the whole

The reserve embraces a variety of forest types, of which the
lodgepole pine type is the most important from the standpoint of area.
Although it covers over a million acres of the valley slopes of the
Swan hills, the bulk of the forest is of a dense spindly growth, which
will never reach more than pulpwood size.

Almost as large an area is represented in the poplar type, mostly
as a result of fires. In this type aspen predominates, with a mixture

*The following description is based on Bulletin 29, Forestry Branch
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of the other northern spc

of balsam poplar, along with a scatteri
Both poplars are very defective, materially reducing the yield of |
wood.

The remaining forest types cover relatively small areas.  Jacl
as usual, appears on the sand ridges, the majority of the stands
immature. The merchantable white spruce oceurs in localized pat
The undrained loca

sual stunted black spruce and tamarack

as the remnants of larger fire-swept areas
carry the 1

While the present stand of mature timber on the reserve is s
50,000,000 feet of saw timber, 4,000,000

being estimated at some
and 33,000,000 cords of ]l‘]lll\\wy'“, the I'““”"-‘! crop is important
a source of supply for the future neighbouring settlement, whicl

undoubtedly develop. In addition, the forest growth is essential

the proper regulation of waterflow in the main drainage
these are navigable streams, upon which this region is dependent
intercommunication. At present no management is feasible
protection from fire

The Cooking Lake reserve is a small area

Other broken land, with much muskeg, situated abo

Reserves . -
miles east of Edmonton. It has suffered extr
from fire, so that practically all the original conifers are gon
usual poplar reproduction prevails, but considerable areas will 1
be replanted.  The northern portion is set aside as Elk park
The Cypress Hills, another small reserve, lies in south-caster

berta, extending into Saskatchewan The eastern portion is fc
§
land by fir

but the western portion has been reduced to gra
is the most important clevation in a region where irrigation f
is practised, and hence is very important in the conservation of water
supply. As the only source of local wood supply, it has likewise

value

FOREST CONDITIONS ON DOMINION LANDS IN BRITISH COLUMBIA

Dominion lands in British Columba comprise a strip of land 2

miles wide on either side of the main line of the Canadian Pacif
3,500

railway (known as the railway belt), the Peace River block ol
000 acres, and some 50,000 acres of coal lands in the Crowsnes

region. These were provincial grants to the Federal government

ciated with early railway construction

. The railway belt, in its stretch of over 500 m
The Rail- : aalt s Taka = :
way Belt be said in a hm.ulv way to traverse an inter
tainous plateau, lying between the Rocky mo

the east and the Coast range on the west. The region is one ¢!
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ized by a very rugged and diversified topography, being, in fact, a vast
ymplex group of ridges and mountains. Probably less than ten per
cent of the railway belt is adapted to agricultural use of any kind.
Owing to its unsuitableness for agriculture, but a comparatively
mall portion of the railway belt has been alienated by the Dominion
government, There were some alienations by the Province prior to

the transfer. Outside of straggling areas along the railway line, and
n many of the river valleys, the lands disposed of fall roughly into
two regional blocks, aggregating some 150 miles in an east and west
direction. One of these comprises the country between Sicamous and
Kamloops, largely south of the line of railway; while the other is
found from Agassiz westward. In the central dry regi

ion some 400,000
acres are under grazing lease.

The country is essentially a forested one, with the tree flora
exhibiting many species largely absent east of the continental divide.
Characteristic among these may be mentioned the Douglas fir, and the

vestern species of cedar, hemlock, white pine, yellow pine, tamarack
1
(1

1), together with some others restricted to the vicinity of the
coast .
Climatically, the railway belt may be roughly divided into three
regions, on the basis of precipitation. The coast region is character-
ized by a humid atmosphere and heavy rainfall, and :
and Selkirk ranges an abundant fall of rain and snow occurs. De-
en these lies a sub-arid region, locally known as the “dry belt.”
The types of forest growth present are related very largely to

in in the Gold

s difference in annual precipitation, those tree species requiring at
least a fair amount of moisture being absent from the intervening dry
region.  Within each broad regional type much variation is, of course,
encountered, in keeping with the effect of the varied topography on
moisture conditions.

Regional T'ypes—The lodgepole pine-spruce type of the east slope
continues on the se:

ard side of the divide, with both species here
reaching a g

ater development. Westward, gradually an inclusion of
Douglas fir, hemlock, cedar and western white pine appears, but these
are of minor importance till the summit of the Selkirks is reached.
From the Selkirk divide to somewhat west of Adams and Shuswap
lakes the so-called “wet belt " extends, with a precipitation of 56 inches
at Glacier in the Selkirks, and 35 inches at Griffin lake in the Gold
range, as compared with 25 inches at Donald. Here, for the first
time, typically, western white pine appears commonly, and cedar, hem-
lock and Douglas fir attain commercial importance. These are all
species whose development is favoured by a plentiful supply of
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moisture.  Lodgepole pine and spruce, especially the latter, are
abundant. Usually the valley bottoms and lower slopes carry spriice
cedar, hemlock, western white pine and Douglas fir, with the first three
predominating. The higher slopes are generally clothed with whit
pine, Douglas fir, lodgepole pine and spruce, with lodgepole pine
probably the commonest. T'he timber line consists of spruce, alpine
fir, whitebark pine and alpine larch. The occurrence of spruce throu
out is noticeable.

Westward, from about Shuswap lake, an arid belt, with a precipit
tion of only 10 inches at Kamloops, is encountered for some 175 mil
to the vicinity of North Bend. The tree species are much reduce
number, the characteristic tree being the western yellow pine or

pine. It occupies the lower elevations, and in many localities f

very open non-commercial stands. Altitudinally it is succeeded b
Douglas fir, a species adapted to a variety of soils and climate, 1

here oi proportionately poorer development. A belt of lodgepole pine
is usnally to be found above the fir, or occasionally spruce

The forest of the remaining portion of the railway belt is of
well-known lower coast type, Douglas fir, hemlock and cedar
the main species. With abundant moisture, both soil and atn
pheric, all three reach their maximum size, resulting in very he
cies enter the fl

stands of timber. In addition, some new s
notably tideland spruce, lowland fir and lovely fir, likewise important
timber trees

Timber Berths—Outside the arid section, the railway belt shows
a large number of timber berths under license, these comprising
1,800 square miles. They are located largely on the Columbia river
and its tributaries, in the Shuswap Lake region, and from the vi
of Harrison lake westward to the coast. A map showing the tim!
berths practically depicts the accessible stands of mature timber. D¢
spite the large area, less than 75,000,000 feet of lumber was manu
factured in 1911-12 from these licensed berths. This was increased
probably by about one-third last season, owing to the necessity
utilizing burned timber. The licensees operate mainly in provincial
timber. The reason would appear to be the low ground rent charged
by the Federal government, as contrasted with that of the provinc
this favouring the holding of timber for speculative purposes

Forest Reserves.—Reservation of forest land began in 1888, with
the setting aside of Glacier park, followed by Yoho park in 1901, and
the Long Lake reserve in 1902. In 1906, six more reserves were
created, and during the present year (1913) four others, with additions
to some of those already formed. At present the thirteen forest re-
serves comprise a total of 3,782 square miles.
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With the exception of the two parks in the eastern portion of the
railway belt, the forest reserves are located in the interior dry region.
This has received first attention from the forestry officials, owing to
the relatively great importance of water supplies. The reserves form
two east and west belts, north and south of the railway line respect-
ively, exclusive of the valley bottom lands. Agriculture in the district
requires irrigation for success, the supply coming from the small moun-
tain streams. In the conservation of this supply by the forest cover
on the watersheds of these streams lies the main value of the reserves
at present. The timber, in comparison with that outside the * dry

belt,

being carried on within the reserves. Improvement, with a view to in-

is now unimportant, and practically no logging operations are

creasing the efficiency of protection from fire, must constitute the
main managerial care for some time,

Squatting.—Owing to the scarcity of agricultural land, and the
general reservation, for some years, from homestead entry of Domin-
ion lands except within the sub-arid region (pending contemplated
changes of land policy), the squatting evil exists throughout the rail-
way belt in a somewhat marked degree. This has an important
bearing in connection with forest conservation. It is the old-time
story of the clash between the interests of the lumberman and those
of the settler. The lumberman is charged with holding, for specula-
tive purposes, timber on agricultural soil, or holding under license
logged-over lands which should be opened for settlement. On the
other hand, the settler is charged with squatting on land chiefly valu-
able for its timber, and endangering timber limits by his careless use
of fire in clearing land. Apart from the aspect of the defiance of law,
the most undesirable feature of squatting in a forested region like the
railway belt, lies in the increased difficulty of protecting timber from
fire. Settlers as a whole do not give a forest protection policy their
strongest support while they feel that the presence of timber on agri-
cultural lands prevents its opening for settlement.

The condition of affairs may be remedied by increasing the land
available for entry, This could be done by requiring operation on such
licensed areas as are agricultural soil and adjacent to settlement. This
would require to be done after due notice, it order not to disarrange
business interests. Logged-over limit areas should be examined system-
atically, as operations are finished, for classification as to agricultural
or forest lands, and in the former case opened for homesteading as the
demand necessitates. With sufficient agricultural land made available
for settlement, the government could enforce the regulations forbid-
ding squatting on timber berths, and reduce the fire risk accordingly.
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FOREST PROTECTION ON DOMINION LANDS

The extremely important duty of protecting the forests on
Dominion lands from fire, with the exception of Dominion parks, |

with the Forestry Branch of the Department of the Interior.
izations, enforcing different regulations, are in cha

separate orga
of the work, one guarding the forest reserves and the other all Don
the reserves. In both organizations the met

ion forest land outs
in use is that of a patrol system

The protection of the reserves depends upon the f

Within E " . A
Forest rangers, who perform this work in conjunction
Reserves. their other « 's.  To each forest is allotted a cer

number of rangers, each of whom is in charge of a specified territ
ind responsible for the same to the superior officer administering
business of the forest. The size of the district varies according t
fire risk and accessibility to movements of the general public.

duties of the rangers consist in a patrol of the district, to enforce
regulations made under the Dominion Forest Reserves and Parks
ged on perm

and to put out fires. In wet weather they are eng:
improvement work, such as building roads, trails, telephone lines

ranger cabins, The wages are $75 to $100 per month. Licensed
unlicensed portions of a reserve receive the same attention,

The forest reserve regulations relating to fire protection are
complete. On the reserves, a closed season for fires exists from
15 to October 31, and this period may be extended, if deemed ad
able, in the case of a summer of special danger. During this s¢

» obtaine

no fires, except camp fires, may be set, unless a permit be
from a forest officer. Also, the regulations and penalties of the
vince in which the reserve is located are applicable to the reser
Full precautions are taken with reference to railway lines being
ated within reserves. Most of the railway companies whose line
through reserves are already under the authority of the Board of R
way Commissioners for Canada, which requires special patrol by the
companies where material fire danger exists. Those not under
jurisdiction are subject to a similar reserve regulation requiring patro
as specified by the department.

These provisions are ample, consequently the efficiency of pr
tion is a matter of personnel. This will be discussed later.

Outside Reserves An enormous area of Dominion lands exist

;Jalsrl:la‘a:?e‘wan the northern portion of these three provinces
)y
and Alberta which is not included within any reserve. [t

not all timbered, to be sure, much muskeg occurring, but the forested

areas are numerous and valuable, including many licensed timber
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berths, It is a frontier country, bordered by the advance line of settle-
ment, busy clearing land by fire, with railway and highway construc-

tion in progress, and constantly travelled by prospectors, freighters,

trappers, surveyors and campers. The task of protecting it from fire
s correspondingly difficult.
The whole territory, under the administration of a Dominion in-
spector of fire ranging, is divided into nine districts. These are organ-
ed, as regards location and intensity of patrol, according to the
nature of the country and the fire risk, as indicated by man’s activities.
Each district has a staff of fire rangers, in charge of a chief ranger,
» has no other duties. The rangers are engaged in patrol work
exclusively from May till November, temporary men being taken on

y the more dangerous periods. About 115 men, exclusive of

hiefs, were employed in 1913,

During the past season, in Manitoba, the south-eastern poriion of
the province with the north half of the peninsula between lakes Mani-
toba and Winnipeg, formed one district, the water routes, from the
foot of lake Winnipeg to Hudson bay, another district, and the
country around The Pas, including Hudson Bay railway right-of-way
patrol, a third, Approximately 35 rangers were employed in these
three districts. In Saskatchewan, the region protected was in a gen
eral way that along the Canadian Northern railway, extending on the
north side to Saskatchewan river, Montreal lake and Beaver river.
This was subdivided into three districts, with Hudson Bay Junction,
Prince Albert, and Battleferd as centres. The ranger staff about
equalled that in Manitoba. In Alberta, attention was centred on the
large territory from Red Deer and Rocky Mountain House north into

Peace River country, and the northward route of travel down the
\thabaska river from Athabaska Landing. A patrol boat was used
for the portion between Athabaska Landing and Grand Rapids. A
total of some 45 rangers was required in Alberta.

In these sparsely settled districts little can be done in the way of

iting fire, as aid is not available. The prevention of fires is all the

more important, and the rangers are thus called upon to do much
ient work in educating the people as to fire damage and the law.

The fire act at their disposal is that of the province in which their

district lies. Manitoba has one act, Saskatchewan and Alberta an-
other, and the Dominion government simply enforces the provincial
fire laws.

Unfortunately, these fire laws are inadequate, as legislation, to
prevent forest fires. Both are old legislative measures, that of S
katchewan and Alberta dating back 15 years, and that of Manitoba
18 years. At those dates settlement was restricted to the south, away
from the forested parts, and the fire legislation was designed primarily

g~
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for the prevention of prairie fires, which frequently swept over the
country, destroying the homesteaders’ buildings and crops. Since that
time the occupation of land has been pushed forward to the bordes
of the northern forest, through which travel has increased greatly and
the fire danger likewise. Tt is but natural that the old provisions, made
for open prairie conditions, should not be the most effective for pre
venting forest fires. This prevention, with a mere handful of men
is difficult enough, even when backed by favourable laws. All modern
legislation recognizes the principle of the closed season, during which
a permit to set fires is necessary; further, since securing a conviction
is so difficult, the present tendency is to put the onus of proof on the
defendant that he has complied with the law. As to these points, the
fire laws of the prairie provinces are deficient. Forest fire legislatior
in Canada has made rapid strides in the last decade, and the Prairic
provinces cannot afford to lag behind. New forest fire acts, frame!
to meet the sources of danger, and having relevance to the northern
portion, are urgently needed.

Another important branch of the forest protection system, an
separate from the patrol organization just discussed, lies in the inspec
tion of the protective work done by the railway companies under
regulations issued by the Board of Railway Commissioners by virtuc
of the authority of the Railway Act of Canada.

In brief, these regulations relate to the use of fire protective appl
ances on locomotives, the regulation of fuel, the construction of firc

guards, the clearing of rights-of-way, and the establishment of a
special patrol of the railway line from April 1 to November 1, a
specified by the chief fire inspector of the Board. The burden oi
proof is placed upon railway companies to extinguish fires starting
within 300 feet of the track, unless the company can show that the
fire was not caused by the railway, and all regular employees are r¢
quired te report the discovery of all fires on or near the right-of-way
and to take steps to extinguish them. The principle throughout is
that the railway companies themselves must undertake the work of
protecting the public against damage by railway fires. The legislation
is easily the most efficient in America, and affects all railways in
operation or under construction which are under the jurisdiction of
the Board of Railway Commissioners.

The inspection looking to the enforcement of the regulations is in
charge of the fire inspection department of the Board. This depart
ment is assisted by the appointment of certain outside forestry off
cials as officers of the Board, without additional pay, to supervise
the detailed field inspection. This work in Manitoba, Saskatchewan,
and Alberta, outside the forest reserves and parks, is in charge of
the Dominion inspector of fire ranging, assisted by district inspectors
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The railway companies as a whole are co-operating in good spirit,
with the result that fire losses from this source have materially e
creased during the past two seasons,

Some few lines, however, in these three provinces, are not under
the jurisdiction of the Board, and on that account the enactment of
provincial legislation along similar lines is highly desirable, such as
has been done in British Columbia and Quebec,
The Dominion lands (outside the reserves) in the
g:ii::;ycﬁf&:n‘;’igmi]\\:\) .Iwh are organized, for fire protection pw

poses, into the Revelstoke, Salmon Arm, and
These are in charge of three chief fire rangers.
one responsible to the Crown timber

Coast districts.

agent at New Westmin
ster, the others to the district inspector of

forest reserves at
Kamloops.

Working under the chiefs are some 50 fire rangers, 1

gaged for the summer months, at $5 per day. The work consists in
the enforcement of the provisions of the British Columbia Forest Act
relating to fire prevention

Since these provisions are most modern,
the fire rangi

;7 service is carried on under very favourable condi

tions. In addition, the province had a staff of ten rangers on duty
in the railway belt,

The inspection in connection with the order of the Railway Board,
already mentioned, is, in the railway belt, outside of Dominion park
in charge of the district inspector of forest reserves, assisted by divi
sional inspectors. For the lines within the Dominion parks the inspec
tion is in charge of the chief superintendent of Dominion parks
assisted by the superintendents of the different parks, as divisional
mspectors.

) To protect city property from fire there is not
;‘:;‘:sli)"i’-’;o‘&r‘ only provision to extinguish ;{)rmnpll'\:.mrh !ir‘m

as may be started, but the material conditions obtain
ing are required to be such as will reduce the

chances of
a fire assuming uncontrollable proportions

The same two meas
ures are necessary to protect forest property. The presence of
a fire-fighting force, and the construction of trails, lookout sta
tions and telephone lines, are merely measures to facilitate the
rapid control of fires which start. The supplemental feature lies in
the condition of the forest floor as regards inflammability. The smaller
the quantity of dry material on the ground, the better is the chance
of control; in addition, the fire is not so hot, and less damage is done
to the trees and soil.
In all forests there is normally a certain amount of débris originat

ing by the natural death of the trees and parts of trees, This
augmented by local windfalls. Dut the most dangerous component is

15
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the slash resulting from logging operations. A forest when lumbere me
over is a forest littered with very combustible material ; it remains it Do
this condition, year after year, a veritable fire-trap, until the débr of
decays; this is a matter of at least a decade, and frequently two d dec
cades or more, except in warm, moist climates. In the past, so un cot
versally has fire followed a lumbering operation within a few year the
that it is generally looked upon as inevitable. In studying the repr
duction on logged-over areas this summer (1913), the writer exper typ
enced difficulty in finding old cuttings which had not been burne It ¢
Since the next tree crop on the lumbered tract is dependent on the mei
seedlings already started, and the trees left uncut, the outlook for tl of |
crop is a very uncertain one under present conditions. wol
There are various methods in use for disposing of lumbering slash the
varying in cost and effectiveness, The one aim is, at the least expens the
to get rid of the brush as often as needful, not allowing it to accumu exp
late, and, of course, the sooner it is done after logging the better. No cosl
uniform system can be followed. The method used must take int
consideration particularly the injury to the remaining trees, ar
whether the conditions following the manner of disposal are favour
able to the seedling crop desired. Methods involving more complett
disposal should be adopted in the more dangerous situations, and the
are the more costly. In each case, the method decided on should | “:
the one which will eliminate the fire danger, or at least shorten i
duration, with the smallest expense, and, at the same time not Bitte
detrimental to the next crop, since it is largely in the interests of this Blac
that the operation is being conducted. Caeu
The best results have been obtained by either burning the slash or Mins
lopping the tops. The burning may be done in piles or broadcas! s
When piled it may be burned as the logging proceeds, if in the winter '
in the case of summer operations, the burning must be postponed till
weather conditions allow. Burning broadcast is cheaper where the Idah
slash is heavy, but is harder to control, and is applicable only in clear ”I‘::
cutting operations and where the growth conditions left behind Idah
favourable to the tree species wanted. ldah,
Lopping the tops has in view the bringing of the material in ¢
tact with the soil to hasten decay, and thus shorten the danger peri Idahe
In this respect, scattering the branches afterwards is an advantage. The
pieces must be cut smaller than if burning is practised, and the whole Idahc
| Ciom

operation is of little use unless done carefully, to get the mater
actually on the ground. The lopping method is cheaper, of cours
than piling and burning, and in a given case the choice resolves itscl
into a question whether the fire risk is worth the increased outl
Under certain conditions lopping and scattering is even the better
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mbere method, owing to the shelter given to the young seedlings. As far as

@ins i Dominion forests are concerned, with the exception of certain portions
débr of the railway belt, lopping would be of very doubtful value, since
wo e decay takes places very slowly, owing to the dry climate. A financial
SO 1 compromise is often made by broadcast burning of fire lines around
v year the sides most likely to be reached by fire, and lopping in the interior.
repr The cost of brush disposal varies widely with difference in forest
exper type and locality, as does every other part of a lumbering operation
burne It can be seen that the outlay depends upon the species lumbered, the
on method of disposal, the climatic and topographic conditions, the style
for tl of lumbering, the quality of labour, and the skill and experience in the

work. It is therefore impossible to give average figures of cost, but

the following actual figures (mostly secured through the courtesy of
the United States forest service) will gi

g slast

X penst

I some indication of the

iccum expense to be expected. They include the range, as also the highest

er cost data to hand.
tke in ACTUAL COSTS OF BRUSH DISPOSAL*
es, ar
. Cost
avo
: t Locality Forest type | Operation (P M Remarks
omplet g I | M1 feet -
nd the . [ Cent
1ould Bitterroot Forest, Montana. ...|Western yellow |v|m‘|'v\m, cees| 42 37 million feet
yrten | Burning later 7
not Bitterroot Forest, Montana. . ..[Western yellow pine :(‘lluv; Rhi s i i;un\h..nfu:
urning later G off 3,300 acres
3 of th Blackfeet Forest, Montana. . . .|Larch-Douglas fir..|Piling...... 42
Caeur d'Alene Forest, Idaho .. |Western white pine.[Piling and
burning... 10 Windrows
slash or MIBOSSOtE o:ssssivonnssonia White and red pine :'u\m, . 25 Contract price
Burning. .. .. G
roadea Idaho, Utah andNevada district|Lodgepole pine,  [Lopping and
s winter Douglas fir, vellow| scattering 5~10 Range i dif
4 a1t pine, Engelmann ferent cases
oned til spruce
here the Idaho,Utah andNevada district do do Piling .... 15
: Idaho, Utah andNevada district do do Burning later. 20
in clear Idaho, Utah andNevada district| ~ do.  do.  |Burning later lion feet
hind Idaho and Montana ......... Lodgepole pine ... Piling . .
| Burning later
Idaho and Montana +...0uuue Yellow pine and |Piling s
lin ¢ | Douglas fir-larch [Burning later
o 1 types |
r pen Idaho and Montana ......uu. Western white pine. | Piling
age. The § Burning later| 36
" 5 ST Idaho and Montana ......... Western white pine.|Burning
¢ . broadcast .. 10
mater Crowsnest, Imann  spruce-| Burning
g pine (23| broadeast .. 24 Experiment
f cour per cent) with300acres;
ves it stand 1510 20

ot M per acre

he better *The slash disposal problem has not yet (1913) been taken up system
atically in connection with Dominion forests. The subject is returned to

in the last chapter.
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ADMINISTRATION OF DOMINION FORESTS

In 1869 Ruperts Land and the Northwest Territories became th
property of the Dominion of Canada, on arrangements being mad
for the extinguishment of the rights of the Hudson’s Bay Compan
In the same year an act was passed making provision for the temporary
government of this area, and in the following session the province o
Manitoba was formed, with its own constitutional government, and
withdrawn from the operation of the foregoing act. Later, the pros
inces of Saskatchewan and Alberta were organized, each with its loca
legislature.

The control and management of this vast territory in the north
west was confided, March 1, 1871, to the Secretary of State for Canada
a Dominion Lands Branch, in charge of a Surveyor General, being
established for that work. On the erection of a Department of the
Interior in 1873, the Dominion Lands Branch passed to that depart
ment, which has from that date administered these western land
During the 40 years since, several secondary branches have be
created to cope with the increasing volume of the business of admin
istration, This, of course, relates only to unalienated lands.

) To understand the present methods of administration.
Timber : . X o S s vt
Branch in so far as it relates to Dominion forests, it will he

convenient to briefly sketch its development. The
western lumber industry began early to develop, and in 1880, a Timlx
Mines and Grazing Dranch was formed at the head office, to have
charge of this field of administration. The business on the groun
was in charge of a Crown timber agent, the work having to do with
the collection of ground rent and dues, scaling of timber, inspectior
of sawmills as to capacity, control of trespass, etc. New timber
agencies were established in quick succession, and by 1884 there were
Crown timber agents at Winnipeg, Edmonton, Calgary and Prince
Albert. Working under the direction of these agents were some seven
forest rangers, whose duties consisted in seizing illegally cut timber
reporting on sawmills, and carrying out other departmental busincss
in the field. During 1884 and 1885 an exploration of the resources
the railway belt was made, and in the following year a Crown timber
office was opened in New Westminster,

At present there are six timber agencies, with offices at Winnipe
Prince Albert, Edmonton, Calgary, Kamloops and New Westminstcr,
in most of these the one official acting in the dual capacity of lanl
agent and timber agent. In the smaller places the land agent performs
minor timber agent duties in his district. The field inspection as to
the carrying out of the timber regulations is done by Crown timber
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inspectors, one or more being attached to each agency. Here again,
this work is in some cases combined with the duties of land inspection.

Over all there is an inspector of agencies, who supervises the admin-
istration of each office.

From a comparatively early date the officials of the
g::::t;y Department of the Interior were aware of the import-
ance to the west of an adequate timber supply. As
has been the case in other countries, tree planting engaged the minds
of men before the question of protection from fire. Thus, as early as
1875, we find the Surveyor General urging “ the expediency of encour-
aging tree planting in Manitoba and the Northwest Territories.”
Indeed, in 1884, a special commission was appointed “to examine
into and make a report upon the subject of the protection of the forests
of the Dominion and the planting of trees on an extensive scale.”
Annual reports were made for several years, but no action resulted.
Fires were severe and widespread, and already in many localities fuel
ind building logs could not be procured. Finally, the fear of a timber
famine in the west led the department in 1893 to embark on a policy
f setting aside certain non-agricultural Crown lands adjacent to settle-
ment as sources of future timber supply, and for the equalization of
water flow as well. Before this, in 1885 and 1886, certain mountain
ark lands had been reserved to the Crown under the provisions of the
Dominion Lands Act, the impetus having been given by the discovery
f hot mineral springs near Banff, Alberta. The formal constitution
1s reserves, however, took place later. The parks, of course, were set
iside on account of their scenic qualities. The timber reservation
wlicy began with the creation of Moose Mountain reserve, by depart-
mental order, in 1894, followed the next year by Riding Mountain,
furtle Mountain, and Spruce Woods reserves.
So far, in the administration of the Dominion forest land, attention
il been given almost wholly to facilitating the cutting of timber and
erfecting the system of revenue collection

There were some local
fire gnardians, appointed under territorial ordinance, to look after
rairie fires, but disastrous fires swept the country every dry season
Ihe reserved areas were virtually without any sy

tem of protection,
beyond the cutting of a few fire guards through timber on two of the

reserves, The seriousness of the fire damage was realized, however, by
some of the officials. Thus, the chief clerk of the Timber Branch, in his
report for 1887, speaks of " the necessity of providing some better
neans than at present exist to prevent the destruction annually by
fires of millions of feet of timber throughout Manitoba and the North-
west Territories.” Periodically, for years, we find the field officials,

in their reports, pointing out the necessity of greater fire protection,
17—c.c.
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the need of rangers on the timber reservations, of more control of
trespass, of conserving timber along streams from the Rockies, and of
prairie planting.

At last, on August 15, 1899, a *“chief inspector of timber and
forestry ” was appointed, and this marks the beginning of a branch to
organize a system of fire protection. The plan adopted was that of a
local selection of fire rangers, working under the direction of the
Crown timber agent for the district, or his sub-officers. The agent
prescribed the patrol area, and notified the ranger when to commence
and when to quit, according to the nature of the season. Each year
saw this organization extended into new regions, so that the force
with 22 rangers in 1903, numbered in 1912 some 165 men (outside of
reserves). The work of supervision has grown beyond the capacit
of the Crown agents, with their other affairs, and chief rangers, with
no other duties, and with an inspector over all, are in charge.

The forest reserves likewise began to receive some attention as the
result of this new step. A system of fire-guard construction along
boundaries adjoining open prairie was begun, and forest ranger
brought about a more desirable state of affairs as regards fire and
timber theft within the reserves. The work of examining non-ag
tural arcas and creating new reservations went steadily ahead. The
Forestry Branch is still the only agency for the classification of

Dominion lands.

The long-discussed matter of prairie planting was settled in 190!
by the creation of a tree-planting division, and the establishment of 2
nursery at Indian Head, Saskatchewan. The object has been to supply
settlers with trees for farm planting as shelter belts and small wood-
lots. Up to 1913, some 25,000,000 trees have been supplied to appli
cants, with highly successful results. Stock has also heen grown for
experimental planting on some of the reserves. It must be borne ir
mind that the project is not intended to have any relation to the problem

of general timber supply.

An important stage was reached in 1906, by the passing of the
Dominion Forest Reserves Act, which placed the control and manage
ment of the reserves under the Forestry Branch, with provision for
the making of regulations for their handling. At the same time a large
number of new reserves were created. The licensed berths withir
reserve boundaries, however, were exempted from reserve regulations
an anomalous action, which removed practically all the mature timber
and all the logging operations from the application of forestry practice

In the present organization, for administration of the reserves
the field, the whole area is divided into four inspection districts, corre
sponding with provincial boundaries. These are in charge of district
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inspectors, with offices at Winnipeg, Prince Albert, Calgary and Kam-
loops. The inspectors, with one e

seption, have had a technical train-
ing in forestry, and are responsible to the head office at Ottawa for the
initiation and supervision of all the work in their respective districts
In short, the inspector is the business manager of the reserves in his
care. Each district is subdivided into administrative units, each in
charge of a forest supervisor. These units correspond with individual
reserves, where size permits; large reserves, such as the Rocky Moun-
tains reserve, are, however, divided up, and small ones are grouped
together under one supervisor.

As far as possible, supervisors are

lly trained men. Assisting the supervisor are
one or more forest assistants, graduates of forestry schools. Each
reserve is in turn laid off into ranger districts, to which are assigne
the necessary number of forest rangers

chosen who are technic

At the close of the season in
1913 the permanent field force comprised some 4 inspectors, 10 super-
visors, 6 forest assistants and 50 rangers

Park The Forest Reserves and Parks Act of 1911 made pro-
B:;nf:h vision for the designati
as Dominion parks.

of suitable reserved areas
Notable among these are Rocky
Mountains, Jasper, Buffalo and Waterton Lakes parks in Allerta,
and Yoho and Glacier parks in Dritish Columbia.
istered by a Parks DBranch at Ottawa,

missioner of Dominion parks.

These are admin
in charge of a con
The outside service consists of a chief
iperintendent, located at Edmonton, and a seps
rangers in ea

rate organization of
*h park under a superintendent. The work consists ¢

protection of the forests and game, and the carrying out of improve
ments in keeping with the purposes for which the parks were created

DISPOSAL OF DOMINION TIMBER
Early The forest resources of the Dominion lands

License attracted the attention of lumbermen.
Regulations

early
For instance,
a sale of timber berths on lake Winnipegosis was helc
on November 1, 1879, at which fifteen limits, totaling 60514

square
miles, were disposed of for a total bonus of $22.665.

The sales werc
subject to the cost of survey, a ground rent of two dollars per square
mile per annum, and five per cent royalty on the sales of products of
the berths. Slightly later sales carried a rental of five dollars per
mile, and the trees under 10 inches were reserved. These earlier dis
posals of timber berths took the form of leases, made under various
conditions. However, the Dominion Lands Act of 1879 provided for
the yearly license system, and the regulations of March 8, 1883, would
appear to be the first governing the granting of licenses to cut timber

on Dominion lands.
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The essential features of these regulations were: The limitation of
the area of the berth to 50 square miles; a yearly ground rent of five
dollars per square mile, and a royalty of five per cent on the sale of all
products; the requiring of the construction of a mill of 10,000 feet
daily capacity, to run at least six months in the year; provision for
renewal of license for another year if the area was not needed for
settlement; and provision for inviting bonus tenders in the case of
conflicting applications. Thus the public auction system was earl
foreshadowed, and two years later the Department discontinue
granting timber berths except by public competition.

The above regulations governed the disposal of timber on Domin
ion lands, not only in Manitoba and the Northwest Territories, but
also in the railway belt of British Columbia, as far west as the 120t
meridian (about 25 miles east of Kamloops). This point was choser
as being the district west of which all timber cut was likely to find
way to the Pacific for export, rather than eastward. West of th
120th meridian, the regulations were framed to harmonize very largel
with the British Columbia provincial timber laws, which were draw:
up with a view to meeting the exigencies of the export trade to Soutl
America. There were two sets of these*

On Dominion lands west of 120° and north of latitude 49° 34
(Yale), the license carried no restrictions as regards area or time
limit ; $50 yearly rental; royalty 30 cents per tree felled and 75 cents
per thousand board feet (neglecting small timber for skids, raftin
timber, etc.) ; no logs to be sawn until scaled by Crown timber agent
by Scribner log rule and dues paid; and trespass was punishable by
fine of §3 per tree.

For lands west of 121° and south of 49° 34’ (Yale to Vancouver
the regulations differed in that the area was limited to 1,000 acres
rental $10; royalty 15 cents per tree and 20 cents per thousand hoar
feet: and trespass dues $1 per tree. The license form, in the case of
both regions, “reserved for Her Majesty for all time any and all
exceptionally large trees on the tract,” and stated specifically that th
regulations “ shall not apply to the cutting of trees known as hemlock.’

Thus, at this period there were three sets of regulations governing
the granting of yearly licenses; one set applying to Manitoba, the
Northwest Territories, and the railway belt as far west almost as
Kamloops, another to the railway belt from this point to Yale, and a
third set from Yale to the coast.

*See regulations dated April 20 and July 16, 1885

+Owing to the owners increasing the capacity of their mills this was amended
on November 2, 1886, to increase the area up to 2,000 acres for each 25,000 feet
B M. of daily mill capacity, and a time limit of four years set
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On September 17, 1887, the boundary of the application of the
regulations obtaining in the Northwest Territories was shifted east-
ward from the 120 meridian to Eagle pass at the summit of the Gold
range, a few miles west of Revelstoke.

This multiplicity of regulations was simplified on September 17,
1889, by an order in council, by which the regulations governing the
lisposal of timber in Manitoba and the Northwest Territories were
made to apply to the entire railway belt, except that west of Eag
pass the yearly rental was to be $32 instead of

per square mile (the
rent charged in Manitoba and the Northwest Territories), and further,
that a rebate of one-half the royalty, amounting to about 25 cents per

thousand feet, would be allowed upon lumber exported to foreign
countries. These two exceptions were in conformity with the pro-
vincial regulations. The rebate provision was cancelled in the follow-
ing year, on the ground that towage to Vancouver on timber cut from
Dominion lands was much lower than on timber from provincial lands.
At the same time, licensees were given the option of paying the five
per cent royalty either on the value of the lumber in the log, or at the
period at which the manufactured lumber was sold. This amendment
was found necessary owing to the impossibility of those holding
licenses for both Dominion and provincial lands to separate the lumber
manufactured from timber cut on the different berths,

Throughout these years the policy had been to promote the estah-
lishment of sawmills for the convenience of settlers remote from rail-
ways and lumber centres. To this end the licenses had carried a
provision for the erection of a mill within a specified period. ('n
January 20, 1892, this was changed so that the lumberman was no

longer required to construct a mill until notified by the department to
lo so, on the ground that facilities for settlers to purchase lumber
were, for the present, ample in almost all settlements. This, of course,
was conducive to the taking up of berths for speculative purposes, and
the regulation is still in force.

Finally, on July 1, 1898, the regulations were once

Present H
License more overhauled, and these, with some later amend-
Regulations ments,* constitute those at present in force. These,

n their fiscal side, are virtually the same as those of 1883. The yearly

*January 23, 1900. The rental of berths between Eagle pass and Yale wis
reduced from $32 per square mile to $5 per square mile per annum

April 9, 1901. One-half cost of guarding the timber berth from fire to be
lefrayed by licensee.

July 30, 1901. All timber cut under license in railway belt to be manufic-
tured in the Dominion

September 24, 1901. Rebate of 40c per thousand on export lumber cancelled.

March 31, 1908, Upset price fixed before sale of berth and berth cannot be
sold below this.
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ground rent is still five dollars per square mile (640 acres), except for
lands situated to the west of Yale, in which case the rent is $32. The
dues are practically the same as then, being 50 cents per thousand feet
of sawn timber, 1%

and 134 cents for railway ties eight and nine feet
long respectively, 25 cents per cord of shingle bolts, and five per cent
on the sale of all other products. On burnt timber the dues are
reduced one-half

Other important features are

1. The disposal of licenses by public auction, with an upset price

2. A diameter limit of 10 inches at the stump.

3. Provision for the leaving of seed trees to provide for repro
duction

4. Provision for the elimination of waste

5. Provision for the disposal of logging débris.

6. Provision for dealing with trespass

7. A clause to the effect that one-half the cost incurred by the
Crown for guarding the timber berth from fire shall be defrayed hy
the licensee

8. Explicit understanding that the license is a yearly one, renew

able “subject to the payment of such rental and dues, and to such
terms and conditions as are fixed by the regulations in force at
time renewal is made.”

Efficiency of Fiscal Regulations—1t may be pointed out that th

License ground rent and lumber dues on Dominion licensed
Regulations berths have remained practically stationary for thirty
vears, despite the rise in lumber values, which has led the provincial
governments to materially increase their rates in the case of pro
vincially owned timber. Yet, excepting Manitoba, the average mill
sale price of spruce (the species most widely cut on Dominion lands)
is on the whole lower in these eastern provinces.*

Besides the yearly ground rent, the licensee pays dues of 50 cents
per thousand feet board measure, when the timber is sawn, On refer
ring to the rate on spruce in other parts of Canada, we note that in
Ontario the dues are $1. in New Brunswick $1, and in Quebec $1.05
in British Columbia it is 50 cents, but this is influenced by the high
around rent charged.

The licensee also pays one-half the cost of fire-guarding the timber
berth, the government paying the other half. From the last annual
report of the department we find that the total revenue from this
source was $22,856.17. Since there were some 8065 square miles

under license, this averages a charge of about $2.85 per square mile to

*See table 12 in Bulletin 40, Forestry Branch.
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be met by the lumberman. In British Columbia the fire tax is $9.60
per mile, and in Ontario and Quebec the licensee bears the whole cost.
The annual ground rent is five dollars per square mile—less than
one cent an acre—except for lands situated to the west of Yale in
British Columbia, in which case it is $32. In contrast with these rates
provincial timber land in British Columbia carries a yearly rental of
$115 east of, and $140 west of the Coast range. On the other side
ground rent in Ontario and Quebec is five dollars, and in New Bruns-
wick eight dollars per mile. It must be clearly understood that ground
rent has, theoretically, no relation to the timber,—it is a charge for
land rights.

The result of the low rentals charged by the Federal government,
coupled with the fact that operation is unnecessary until notification
by the Department, has been the entrance into the lumber business.
more or less, of speculation in berths. This is evident by a compari
son, through the years, of the area under license with the total lumber
cut. For some years the practice was followed of increasing the
rental, usually doubling it, in the case of berths held five years with
out operation. No serious dropping of licenses appears to have
occurred, but the policy was given up. While the non-operation of
timber berths is satisfactory from the standpoint of conservation of
forest wealth, yet the nation is entitled to its share of the increasing
value of the country's timber resource. Especially is this the casc
when it is taken into consideration that the great bulk of the accessible
merchantable timber on Dominion lands is already under license. On
the other hand, a too high rental forces operation, regardless of market
conditions, in this era of overproduction of lumber,

A just mean may be found, in a sliding scale of timber royalties,
which does not injure the interests of either party, giving the public
its share and rewarding foresight in the lumber industry. This prin-
ciple of participation in increment has been virtually recognized of
late years, and the timbered provinces have periodically revised their
license charges, these to remain fixed for a certain period of years to
ensure stability to investment.

Cutting Regulations—Of much more importance than the ques-
tion of equitable rental and dues is that of the control of
logging operations, for on the condition of the forest after lum-
bering depends the amount and quality of the future forest.
Dependence for the next crop is to be placed upon natural regenera-
tion, since planting is at present considered to involve too high an
immediate outlay. Provision must, therefore, be made, through the
regulation of logging, for the natural reseeding of the area by the
desired tree species.
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In reference to this question of reproducing the forest, the most

apparent point is the incongruity of uniform cutting regulations tc is
apply to vastly different forest types and market conditions. 'I'he B
same regulations govern the lumbering of the white spruce-aspen tvpe le
of northern Manitoba and Saskatchewan, the lodgepole pine-Engel
mann spruce type of western Alberta, and the wet, dry and coas si
regional types of the railway belt. Logging in these different tvy k¢
necessarily results in a wide variation of conditions for seed g 8¢
mination and seedling growth, and as each tree species has its owr th
inherent biological requirements, it is evident that uniform logg
treatment cannot result beneficially lic
The idea of the imposition of a diameter limit, below which tr cu
are not to be felled, is to leave seed trees to prevent the extinction of
the merchantable species. The lumberman naturally has no inter po
in the future forest on land that does not belong to him, and his ter col
dency in logging is to cut all that is marketable with profit. This tre
ordinary business. The initial improvements, in the shape of buildir un

ed overhea aff
the lower is the expe thi

and roads necessary to log a certain tract, form a fi

charge, and the more timber taken off the are

per thousand feet, as far as this item is concerned.

The diameter limit on Dominion berths is 10 inches. In operations of
a decade ago the market offered no inducement to cut below the limit sai(
But, year by year, with disappearing supplies, the lumbering standard slas
are becoming less fastidious, and in the smaller timber there
temptation to cut below the legal limit, and conduct what amounts t met
a clean-cutting operation. Moreover, a stump diameter limit mea son
nothing, since stumps vary in height. The size of tree taken wi ther
10-inch stump is a matter of how far down in the root swelling, present kee|
n all trees, the cut is made. The limit should at least be state thot
terms of the diameter at a certain height logs

An arbitrary diameter limit very seldom brings about the perpet
ion of the desired forest. Unless the stand contains a wide range of has
sizes, too few trees are left to seed up the area, and, in the case of tree
spruce, the isolated trees are very apt to be wind-thrown. In additior cont
the trees remaining are not spaced to the best advantage to distribute $31,
the seed. Even if the above requirements are accidentally met, as cont
sometimes happens, the openings made by cutting to a rigid limit ma (
or may not be favourable to the growth of the seedlings desired for

As a general statement, the above factors characterize the them
ditions to be observed on logging operations on Dominion lands. The work

present lumbering methods result usually in leaving an insufficient
number of seed trees, and in consequence the forest is yearly deterio-

rating. In this connection it is of interest to note that in the lead
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centres of spruce production the limit is much higher. In Quebec it
is “12 inches measured two feet above the ground,” and in New
Brunswick “no spruce tree shall be cut which will not make a |
least 16 feet in length and nine inches at the small end.”

The remedy for the defects of an arbitrary diameter limit
sists in designating the trees to be felled, even if a diameter limit be
kept as the general basis of selection

at

This permits control of cutting
Marking in this manner adds to
the cost a maximum of five cents per thousand feet marked

so as to provide proper seed trees

Besides the restriction as regards size of trees that may be cut
licenses contain a clause “ that the licensee shall not have the right to
cut any trees that may be designated as required to provide

of seed for the reproduction of the forest.”

1 supply
This is an extremely im
portant condition to be inserted in a license, as it provide

for full
control of the operation through the marking system

Obviously the
trees must be designated before the sale, otherwise the purchaser is
unable to estimate his logging cost and so decide on the bonus he can
afford to bid. So far as is known advantage f

has not been
this seed tree provision,

taken of

Likewise, there is engagement on the part of the licensee to dispose
f the lumbering débris as directed by the department, but it cannot be
said that as yet any systematic effort has been made to cope with the
slash evil.*

Another clause deals with undue waste. At

present, wastefu
methods are to be seen only in the case of some small operators and
some contract logging. All the large operators realize the loss to
themselves and usually have special men attached to

the camps to
keep waste down to a minimum. Jobbers are usually paid by the
thousand feet and are therefore interested in getting out only the large
1vn3< of a tree.

['respass is usually punished by double dues. Where the timbe
has been removed beyond seizure

a maximum fine of three dollars per
tree is provided for. The activity of the timber inspectors in this
connection is seen in the seizures and fines for 1912, amounting t
$31,245

Owing to the numerous sides to some berths the difficulty of

controlling trespass is accentuated,
On the whole, the present regulations would provide

for the next crop, if provision were made for taki
them

work.

lv well
¢ advantage of
Jut this is impossible with the few men engaged in inspection

*The Forestry Branch has since made a be
permit areas in forest reserves. This, however, «
berths or lands outside forest reserves

nning at brush disposal on
es not affect licensed timber
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Permits Early Regulations—From the beginning, in the admin-
(Outside istration of interior Canada, the policy was followed
Reserves) of allowing the homesteader to cut from Dominion

lands, free of charge, such building and fencing material as he
required for his own use; and in addition, provision was made for the
cutting of sawlogs, building logs, cordwood, ties, fence posts and poles,
locally, from Dominion lands, on the payment of certain dues. These
privileges are known as permits, as distinct from licenses.

In the early ’seventies various regulations were already in force
governing permits to cut timber in the different districts.* On account
of the lack of uniformity a consolidation of these took place by order
in council dated October 10, 1881,

By these new regulations homesteaders were allowed for their own
use, free of dues, 1,800 feet of building logs, 400 roof poles, 2,000
fence rails, and 30 cords of dry wood. In addition, provision was
made for the issuance of permits, under payment of dues, as follows
Square timber and sawlogs of oak, elm, ash and maple, $3.00 per thou
hand board feet, of poplar $2.00, and of all other species $2.50; cord-
wood, 25 cents per cord; fence posts, 8 feet 6 inches long, 1 cent each;
poles, 22 feet long, 5 cents each; ties, 8 feet long, 3 cents each ; rails, 12
feet long, and stakes, 8 feet long, $2.00 per thousand pieces ; shingles, 60
cents per thousand; and all other products 10 per cent ad valorem
All permits carried an office fee of 50 cents

I'hese regulations were superseded five years later by another set,

vhich aimed at securing utilization for farm use of the smaller sized
timber, and as much of it poplar as possible, instead of spruce and
pine. The maximum size of fence rails and posts was stipulated, and
the dues on all rails other than poplar were raised to $5 per thousand.
New provisions allowed for the sale of building logs of poplar at
one-half cent per lineal foot, and logs of other species at one to one
and one-half cents. Dues on dry or fallen cordwood were reduced
from 25 cents to 10 cents per cord, for own use, and on shingles from
60 cents to 40 cents. A notable feature of these regulations was a new
clause to the effect that “the permittee shall cut up the whole of the
tree felled, in such a way that there shall be no waste, and, to prevent
the spread of prairie or bush fires, the refuse shall be piled together
in a heap and not left scattered through the bush.”

Since 1886 there have been various amendments of the regulations,
but mostly minor ones relating to quantity of timber and rate of dues

Present Regulations—Under the present regulations there is pro-

*See those referring to Manitoba, dated January 13, 1873, and January 17
1876; to Keewatin, dated June 25, 1875; to Northwest Territories, dated Marc!
20, 1878

thei
thei
line
ovi
if d
fire-
tion
own
pt
Crot
1fte
clau
wise
pern
q
In1
prob
Dauy
'n‘lt {




Amin-
lowed
yinion
1s he
or the
poles,
These

force
rcount

order

Ir Own
2,000
n was
lows
+ thou
; cord
each;
ils, 12
des, 60
Jlorem

ler set,
r sized
ce and
»d, and
yusand.
plar at
to one
educed
g from
5 a new
of the
prc\'cn'
ogether

lations,
»f dues
is pro-

ary 17
d Marcl

FORESTRY ON DOMINION LANDS 267
vision for various classes of permits. A homesteader is allowed one
free permit covering allowance of timber for building, fencing and
fuel purposes, to the extent of 3,000 lineal feet of logs (roughly 9.000
feet of sawn lumber), 400 roof poles, 500 fence posts, and 2,000
fence rails. In case of loss of buildings by fire he is allowed a second
permit. Also if he have no timber supply of his own he is allowed to
cut dry, i.e., dead, timber for his own use for fuel and fencing, free of
fues. All other permits to cut timber on Dominion lands are subject
to payment of dues.

Owners of mills may be granted permits covering up to 640 acres,
at $100 per mile, and subject to the same dues as licensees of timber
berths. Permits are also given to cut timber as cordwood, fence posts,
telegraph poles, ties and mining timbers, covering arcas up to 160
acres, upon payment of $25 and specified dues. These dues are: Cord
wood, 25 cents; fence rails and roof poles, 2 cents; fence posts, 1 cent;
building logs, 4 cent to 1V4 cents per lineal foot; ace

rding to species,
telegraph poles 5 cents up, ties 3 cents, and sawlogs $1.50 per thousand
feet board measure. These mile and quarter-mile permits are intended
to cover special circumstances, where timber is specially and locally
required, is fire-killed, or exists in isolated blocks. The rental charge
is on the basis of being granted without competition (owing to the
'xpense attached ), in this differing from a license.

Settlers may also be granted permits to cut the above products for
their own use, at the same prices. Operators of coal lands may cut
their mining timbers on payment of one-eighth to one-half cent per
lineal foot, according to diameter. Provision is also made for permits
sovering cordwood for sale, up to 100 cords, at 25 cents, or 1214 cents
if dry; shingle bolts in the railway belt, up to 100 cords, at 50 cents;
fire-killed timber in the railway belt; and timber needed for construc-
tion of public works. In the Peace River district portable sawmill
owners may be granted permits covering up to one square mile and
1p to 200,000 board feet, subject to dues at 75 cents per thousand feet

All permits carry an office fee of 25 cents, and are issued at the
Crown timber offices. Each permittee is subject to cutting regulations
after the same manner as the licensee of a timber berth. There are
clauses forbidding waste, and requiring the piling of all débris. Like-
wise, one-half the cost of fire-guarding the timber must be paid by the
permit holder of the berth,

The permit system is very widely made use of in the middle west
In 1911-12 some 12,000 permits were issued, the bulk of which were
probably free of dues. The majority were issued by Edmonton,
Dauphin, Moose Jaw, Winnipeg and Prince Albert offices, the railway
belt doing a comparatively small permit business. An idea of the large
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amount of timber involved may be gained from the tables already given
on pages 234-235.

A distinction must be noted between the larger operations an
those of the settler. The former, on the mile and quarter-mile berths
are concerned with the manufacture of lumber, cordwood, ties ar
other wood products, for the trade, and are in reality small licens
The policy behind is the utilization of timber locally. In the case «
the settler the permit system has in mind assistance on the prairi
where wood is scarce, a substitution for the woodlot conditions us:
on eastern farms,

Wherever possible portable mills should accompany all tie an
piling operations, to saw up the tops, which are usually left in tl
woods. In one case which came under observation, involving 5.001
ties, the lumber so manufactured from the tops amounted to nearly X
per cent of the total, counting 30 board feet to a tie. "T'his would me
a considerable saving in wood product, and also increase the reve:
to the Crown from the operation. The fixed rate of permit dues
$1.50 per thousand feet of lumber, however, is too high to allow man
facture of tree tops, while the ordinary sawlog industry pays 50 cer

From the standpoint of administration, the troublesome featu
about the permit system is the difficulty of control of the cuttin
owing to the large number of small operations. The supervision
divided, those on forest reserves being under the Forestry Branch, a
those outside the reserves under the Timber Branch. The main co
siderations requiring attention in connection with cutting under pern
are wasteful cutting, piling of slash, and theft. The Forestry Bran
with a large field force of rangers, has a better chance of control
these in its territory than has the Timber Branch, with its small st
of inspectors, and as a matter of fact the latter’s attempts to do so
confined to the large cperations, and the majority of permit cutti
are without supervision. In the case of the reserves, the system
allowing portable millmen to locate insile, and log sufficient to «
the lumber permits of the settlers of the district, makes control eas
by the centralization of the operations. Various abuses of the princ
of the permit system, of course, are in existence,

g It must be clearly understood ti:at not all the reserv
Disposal . . :
Within forest land is subject to the rcgulations relating
Reserves forest reserves. Within the reserves there are pa
areas, which are administered by a separate branch, «ince the mana
ment of forest land for park purposes is naturally diffc -ent than if

timber. Also, as already noted, there are licensed berths, which incl
the bulk of the accessible mature timber. These latter operations

subject to the regulations which have been given in the section dealis
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with licenses (see p. 261); the enforcement of these regulations is
in the hands of the Timber Branch. The Forestry Branch, which has
control of the forest reserves, has no administrative connection with
the licensed land within reserve boundaries, beyond protecting it from
fire. The forest reserve regulations, framed along modern forestry
lines, are applicable only to the unlicensed portions of each reserve.
It is with these only that we are here dealing.

‘ree Permits.—These cover 25 cords of dry wood, to any applicant,
for his own use; also, to homesteaders, free building material, as in the
case of Dominion lands in general use (see p. 267), except that the

pplication for such a permit must be made within five years of the
late of homestead entry. This reduces the chance of fraud

Paid Permits—These are issued to a variety of users, as follows:

I'o settlers resident within 50 miles of a reserve, for their own im-

provement uses; to miners and prospectors for development work; for

municipal or public work

and for rural schools and churches; for the
se of occupants, permittees and lessees of lands within the reserves;

non-commercial irrigation works; for right-of-way construction,
nd for railway construction. The principle underlying this policy is
1t the reserves exist for the use of the public in building up the
country. The reserve regulations state the maximum quantities obtain-
ble under permit for each particular class of user; and the minimum
rate of dues for each form of wood product practically corresponds
vith that charged in the case of Dominion lands outside of reserves
see p. 267). All permit operations on reserves are under the con
trol of the forest officers, and among other conditions stumps are
limited to 18 inches in height and all débris must be piled for burning
I'he system of issuance of the permits by another office, however, does
wt facilitate supervision,

Sales—The reserve regulations provide for sales of timber by
ender up to 5,000,000 feet, under contract approved of by the direc-
r of forestry. The removal is limited to five years, thus preventing
speculation. The other conditions of the agreement are fixed to suit
cach case after thorough examination of the tract. These will include
specific designation of what trees may be cut, the price to be paid per
mit of product, as determined by the ease of logging and market, the
scale to be used, the method of brush disposal, and the penalty for
cutting unmarked trees. This method of selling timber is a distinct
advance on the old license system, with its uniform regulations for all
onditions, since its elasticity permits of provisions being inserted in
the contract in the interests of the next crop. By this method each
sale is a separate contract, the conditions of which may be made to
suit the case in hand; in addition, the Government gets full value for
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accordingly. It may be added that the timber sale policy, as it i
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its timber, at the same time preventing depreciation of the property
while the lumberman knows exactly what he is buying and tenders

known, has been but recently adopted in reserve management.

There is also provision for the sale, without competition, of smal

quantities of building material to residents of towns and villages for

private use, and of cordwood at 25 cents a cord, up to 400 cords

A few old licenses to cut timber within the Dominio

Disposal 3 P . s 2

iehi varks are in existence, but little logging is going
Within 4 f
Parks on, and of late the policy has been to do away witl

lumbering within park boundaries.

At present, permits are granted allowing removal of dead o

fallen timber only. Three classes of permits are issued. Resident

are allowed, free of dues, for their own use, 15 cords of wood, fro

an area limited to three acres, to be cut within three months. Als
yearly permits are granted without competition, covering one-quartc

square mile, on payment of $6.25, plus dues of 12)%2 cents a cord
all cordwood over 50 cords; if timber other than cordwood is cut al
dues above $6.25 are charged at the rates in the third class of permit

This latter is a yearly permit, granted by public competition, coveris

up to two square miles, with a rental of $30 per mile, and renewabl
for five years. The dues are, for mining props, posts and rails, fros
one-sixteenth to one-quarter cent per lineal foot, and for cordwoo
twelve and one-half cents per cord; if such dues equal or exceed 1
rental the excess is applied on account of the dues.

All permit operations are under the control of the superintend
of the park concerned. Precautions must be taken to avoid the destr
tion of growing timber, and the starting of forest fires. Débris n

be disposed of as directed.

SUMMARY

From the foregoing pages we may briefly summarize the essentia
features. The Dominion government owns as yet the major portion of
Manitoba, Saskatchewan, Alberta and the railway belt. A large share
of the property is forest, and on land which will always be of use for
lumber production only. The management of this should accordin
aim at continuity of crop for revenue purposes. With this in view
some changes are desirable in the handling of this resource.

The portions of the Dominion forests which have been dealt witt
embrace mainly the timber berths and the forest reserves. The former
include the bulk of the accessible mature timber (partly within, and
partly without the reserves), while the reserves are largely covere!
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with immature stands or inferior species, from which no ma
revenue can be expected for some time. As we have seen, these are
administered separately and by two distinct organizations, the one
concerned with the business incident to licenses, the other mainly a
field force in charge of reserves—an undesirable division of authority

The protection of all Dominion forest lands is in the hands of
the Forestry Branch,* with one force for the reserves and another for
the lands outside reserves, the latter enforcing provincial fire regula
tions. From the standpoint of legislative authority the reserves force
is backed by efficient regulations, as is also the other staff so far as
the railway belt is concerned. It has been pointed out, though, that
the rangers protecting timber outside reserves in Manitoba, Saskatch-
ewan and Alberta are working under ancient legislation, designed to
control prairie, not forest fires.

The greatest menace to the safety of timber, namely, the slash evil,
is, however, heyond the reach of the protective force. In the case of
settlers’ slash, this is because of inadequate fire laws in the prairic
provinces. In the case of lumbering slash, it is owing to the opera
tions on licensed berths being without their jurisdiction.

erial

This matter of slash disposal is one of pressing importance, but
only comes to notice periodically with the advent of an unusually dry
season, such as 1910. Then, small fires, by reaching old cuttings
attain uncontrollable size. Iong as this relationship has been realized,
it is only of recent years that steps have been taken to meet the situa
tion. The lead was taken by the United States Government, and now
all their timber sale contracts contain an agreement on the part of the
purchaser to dispose of the debris after the method designated. This
is also the case in the province of British Columbia, in all recent sales.
Many coast lumbermen in British Columbia, operating under old
licenses, burn their slash of their own volition. It is becoming more
and more recognized that slash disposal is an integral part of the
logging business.

The different methods of disposal, with their advantages and objec-
tions, have been already outlined (pp. 254-256). The strongest
objection is the cost, and Canadian lumbermen must coiapete with
outside manufacturers. At present the disposal of all lumbering slash
on Dominion berths can not be advocated. It is in many cases un-
necessary, and in others too expensive. But there is no necessity
to continue in our old-time ways and keep the fire risk as high as
possible. A start must be made in the locations of greater hazard;
these will be among the operations closest to civilization (i.e., transpor-
tation), and such have a financial advantage over more remote ones

*The only exception is the New Westminster timber agency.
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Even with the most perfect patrol force fires will start, and this con-
tingency must be provided against by reducing inflammable conditions.
At first the work will need to be done by co-operation between the

lumbermen and officers of the department. Experiment with different a
methods to suit different conditions will be necessary. Brush disposal n
is an art in itself, and success can only be reached through experience. d
Jeforehand “knowledge " of what can not be done is the commonest th

! hindrance to progress. G

| The question of the relationship between lumbering methods and di

| the next revenue-producing crop on Dominion lands has been discussed T

l in the section on licenses (see pp. 263-265). This next crop will be o1

‘ inferior in quality as it is, owing to the preponderance, among the fr

| trees left behind, of other seeding tree species which cannot be cut re

{ because of lack of market. This unfavourable feature cannot be m

! helped. But the present logging operations in general leave fewer 1o

trees of the commercial species than are desirable to provide seed for

the succeeding stand. This can be remedied with least interference Wl

to the lumbering industry through the application of the clause in ing

licenses providing for “the leaving of such seed trees as may be Al

designated by the department.” po
The decision as to whether the management of Dominion timber an

lands, in so far as it relates to cutting methods, is to follow along Wa

} time-honoured paths, or is to take advantage of the world’s progress- of

ing knowledge in silviculture, at once confronts the lumberman’s brief an
of vested rights. Undoubtedly there is some foundation for this claim,

J resulting in large part from the allowing of transfer of licenses, as if lice
il they were property and not scrip. A license is the right to cut for one €co
! year, under certain conditions, but this has been tacitly ignored, and the S
H power to regulate cutting has thus been correspondingly weakened. this

On the other hand, license conditions agreed to each year pro- fhc

vide for renewal “subject to the payment of such rental and dues and 4‘”"

to such terms and conditions as are fixed by the regulations in force ;lh:_'

at the time renewal is made.” This is a yearly warning, and changes hig

) have been made from time to time in the conditions attached to the
! Dominion licenses. The enforcement of cutting regulations in the thei
By interest of the next crop would be no hardship, considering Dominion St
| timber charges in comparison with other parts of Canada (see pp. sols
262-263), and the increased value of stumpage since purchase. Besides, Poli

, in the case of berths held for increment in value, the operator, throngh orgs
i the natural growth, becomes the owner of wood product which was staf
not on the berth at the time of purchase, and which was not repre- timt

sented in the original bonus he paid. Paying ground rent for a long is pe
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is con- period of years can give no claim to the increased value of the timber,
{itions. any more than in the case of the lessee of any other kind of property.
en the Be the pros and cons what they may, the simple fact remains that
fferent a continuance of the present methods of handling our mature timber
isposal means its exhaustion, and the consequent passing of an important in-
rience. dustry in the west. And this on soil of value for nothing else, and in
monest the face of the experience of such regions as the New England and

Great Lakes states. Only a nation of fatalists can go on in the old tra-
ditional methods till actual depletion of our forest wealth is at hand
The situation must be faced, and knottier problems have been solved
on the basis of compromise. The Government is financially interested
from the standpoint of future revenue, while the lumberman must be
rewarded for his foresight and enterprise by a portion of the incre-
ment. The form in which the Crown takes its share is by regulating
logging in the interest of the next crop.
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What may be done is necessarily a financial compromise between
what is best for the forest and the market conditions of the lumbering
industry. At the outset no changes are needed in the license conditions
All that is necessary is to take advantage of them. The modern view-
point in timberland administration is a working for continuity of crop,
and the Dominion timber regulations make ample provision for this, as
was shown in the discussion of the license clauses. But the carrying out
of cutting regulations requires an adequate trained force in the woods,
and not a handful of men with multitudinous office duties as well.

timber

along
)gress-
s brief

claim, All true forest land, whether reserved or unreserved, whether
. as if licensed or unlicensed, must take the same place eventually in Canada’s
oF obe economic development, a.nd s0 federal stewardship entails management
nd the of all on the same basic principle of continuity. In the nature of

things such a system of management depends to an unusual degree on
the efficiency of the field force, as can be seen to-day in different
timberland administrations in America. The whole success of such
a policy is bound up in the calibre of the men in the field. They are
the fingers of a business organization to see that the orders from
higher up, as expressions of a certain policy, are carried out. Upon
their capabilities and sincerity of purpose rests success or failure, and
their inability to respond nullifies the wisest plans of the technical

ned.
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ninion staff. On account of this relation, men for such work must be chosen
e pp. solely on the basis of their qualifications for what they are paid to do.
esides,

Political interference with a field force not only results in a weak
organization, but has a more or less demoralizing effect on the superior
staff. The system will not disappear in a day, but the United States
timber administration service affords a stimulating example of what
is possible.
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With the adjustment of existing licenses the decks will be cleare
for conservative management of Dominion forests. For all futur
sales the individual timber sale policy should be adopted (see p. 269
The amount of timber already under license, however, is far in exces
of market requirements. It will be unnecessary for some years t
dispose of timber other than on fire-killed areas, isolated blocks adjoin

ing operations in progress, and stands on agricultural soil needed fo Govi
settlement. It takes but a very simple calculation to see that stumy
age values have only to rise in most cases a cent or two a year pe
thousand feet of lumber to meet the expense of holding by the Goverr
ment—that is, to balance the loss of ground rent, fire tax and intere
on bonus, compounded yearly.
This ficld of management of forests for continuity of crop passe
under the name of forestry. Forestry is merely the business c
handling timberlands in an improved way for perpetual revenue. |
is often considered antagonistic to the lumbering business, but this i
erroneous, because forestry is completely dependent on lumber (¢
ing. Its intensity of practice is in direct co-ordination with the statu timbe
of that industry. It is regulated lumbering, lumbering so regulate may
with the aid of technical knowledge that the forest may produc ,“["L
revenue forever. [;w-lpc
' In Canada this idea is but slowly making progress. Yet the fa a sup,
that practically all the forest land, both federal and provincial, (b
vested in the Crown expresses one of the most important consider: o Year
tions, for forestry is a long-time public business, requiring stability dimen
policy. In addition, it deals with matters affecting the prosperity «
every Canadian—continued supply of forest products and conserva
tion of water resources. Probably four-fifths of Canada is suited t
tree growth only, and the Federal government has a national respon- rental
sibility in taking the lead in utilization of forest soils. ""\"(‘I:‘
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APPENDIX
Regulations

Governing the Granting of Yearly Licenses and Permits to Cut Timber
on Dominion Lands in Manitob:, Saskatchewan, Alberta,
Northwest Territories, within 20 miles on either side of the Cana
dian Pacific Railway in the Province of British Columbia, and the
Tract of Three and One-half Million Acres to be located by the
Government of the Dominion in the Peace River District in the
Province of British Columbia. Approved by Order in Council of
the 1st July, 1898, and subsequent Orders in Council

the

Exrracts From Forym or Timuer License (Reo. 17

(a) That the licensee shall not have the right thereunder to cu
timber of a less diameter than 10 inches at the stump except such as
may be actually necessary for the construction of roads and other
W xrkq to facilitate the taking out of merchantable timber, and shall

t have the right to cut any trees that may be desi 'nmwl by the
]. upcr officer of the Department of the Interior as required to provide
a supply of seed for the reproduction of the forest.

(b) The licensee shall be entitled to a renewal of his license from

» year to year while there is on the berth timber of the kind and
dimensions described in the license in sufficient quantity to be com-
mercially valuable if the terms and conditions of the license and the
provisions of the Dominion Lands Act and of the regulations affecting
the same have been fulfilled:

Provided that such renewal shall be subject to the payment of such
rental and dues and to such terms and conditions as are fixed by the
regulations in force at the time renewal is made.

(e) That the licensee shall take from every tree he cuts down all
imber fit for use and manufacture the same into sawn lumber or
some such saleable product, and shall dispose of the tops and branches
and other débris of lumbering operations in such a way as to prevent
as far as possible the danger of fire in accordance with the directions
of the proper officers of the Department of the Interior.

(f) That the licensee shall prevent all unnecessary destruction of
growing timber on the part of his men and exercise strict and constant
supervision to prevent the origin or spread of fires.

(i) That the licensee shall pay, in addition to the said ground rent,
dues in the manner prescribed n section 20 of the Timber Regulations,
and also one-half of the cost incurred by the Crown in guarding the
timber from fire, the government paying the other half. A statement

| be furnished the licensee showing his share of the cost incurred
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and payment thereof shall be made to the Crown within thirty days
thereafter.

Timper PERMITS AND DUuEs

7. The permittee shall cut up the whole of the trees felled in s
a way that there shall be no waste, and to prevent the spread
prairie or bush fires, the refuse (i.e., the tops and branches unfit either
for rails or firewood), shall be piled together in a heap and not lef
scattered through the bush.
{ Permits issued to holders of berths shall contain a clause to t \C1T
| effect that one-half the cost of fire-guarding the timber shall be Adas
. frayed by the holders thereof, the Crown defraying the other half Adan
1 Addi
Regulations for Dominion Forest Reserves H”:I
Made under the Authority of Orders in Council of August 8, 1913, : Admi
September 24, 1913, in accordance with the Provisions of \gas:
Dominion Forest Reserves and Parks Act, 1-2 George V, Cl \gric
10, for the Maintenance, Protection, Care, Management and Util \gric
zation of all Forest Reserves Set Aside and Established as Do Aiken
minion Forest Reserves by the said Act, of the Timber and Alber
Minerals in any of such Reserves, and for Prevention of Trespass C
thereon C
er
| Extracrs FrROM GENERAL ConpiTioNs GoverNING PErRMITS “:
! 26. All timber cutting upon the reserves shall be done under t es
control of the forest ranger or other officer and subject to his instr fie
tions, and shall be subject to the following conditions: fir
" (a) Only such timber shall be cut as is designated by the for fir
! officer. hr
| (b) No unnecessary damage shall be done to the young gro fo!
h or to trees left standing. fo
! (¢) All merchantable portions shall be taken from the trees &
and there shall be no unnecessary waste of timber. i
/ (d) Stumps shall not be cut higher than 18 inches without special Le
{ permission from the forest officer. :m
(e) All the débris of operations shall be piled for burning unless ':‘r“
written permission to the contrary is given by the forest s

officer
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Adding cost of brush burning to operating expenses. ..

INDEX

\CTUAL prevention of occurrence of fires
\dams, Frank D, referred to
\dams lake, referred to....

\dirondack Mountains, logging operations on
top-lopping situation in

Administration of Dominion forests

gassiz, country near, referred to

\gricultural possibilities of Trent Watershed

gricultural prairies of Western Canada

Aiken, J. D, referred to

Alberta, action re provincially chartered railways
Cooking Lake forest reserve in
Cypress Hills forest reserve in

enforcement of legislation required i

erected into province
establishment of game preserves suggested

estimate of spruce saw-timber ir

field inspection work in

re-guard construction in

fir

ranging districts in

fire season of 1914 referred to

forest fire laws of, referred to

forest reserves in

game preserve in

information supplied by District Inspector for
Lesser S

e Lake forest reserve in

major portion yet owned by Dominion
new and additions to forest reserves recommended in
no slash disposal on licensed herths in
operations from which slash results in

poplar lumber sawed i

railways subject to Board of Railway Commiss
rangers working under ancient legislation
regulations governing lumbering ir

report on slash disposal in

Rocky Mountains, forest reserve in

settlers’ permits, conditions attached to

study of forest conditions on public domain in

vidth of agricultural plain in

recommended

ioners in

PAGE

264
132
242
133

80
233




e

——

COMMISSION OF CONSERVATION

Alberta and Great Waterways railway ; 14
Alder, a deterrent to reproduction of fir i 22
Alexandria, B.C,, reference to. % y 110
Algoma Central and Hudson Bay railway ; 10, 1§
information re fire situation on 39
Algoma Eastern railway 10, 12
information re fire situation on 39
Algonquin Park, addition of 811 square miles to )
clearing up debris in 0
reduction of fire hazard in. .. 59
Amount of lumber supplied by British L olumbia to Pramc Provinces. 234
Anaconda Copper Mining Co RIS 148

brush disposal on lands of
Andrews, L. R., District Forester, B.C., report by 12
Appendix—Regulations governing granting of yearly licenses to cut timbe
on Dominion lands 275
\ppointments to forest service, qualifications for ¢ 8
Arctic ocean, referred to 23
Areas burned once referred to on map. . 17
Areas burned twice, high average of young pine per acre 182
Area burned three times, average pine trees to acre
Areas burned many times, trees fire-scarred seven times 186
Area covered by investigations in British Columbia 21

Areas severely burned once

Areas severely burned twice, referred to on map 179

Areas severely burned three times, area covered 183

Areas severely burned many times, extent of 186

Arcas of forest reserves in Manitoba 25
168

Area under investigation
Arrow lakes, pine on slopes surruundmpz
Atchison, Tnpt ka and Santa Fé railway, special campaign for fire protection b
results secured by
Athabaska forest, experienced large ﬁrc<
Athabaska Landing, referred to
Athabaska river, referred to 241, 242
Atlantic, Quebec and Western railway
no fires on in 1913.. ;
Authority to enter upon lands, rmlways requen

Average growth of poplar trees 194
BABINE LAKE, reference to conditions on 110
Banff, discovery of hot mineral springs near 257
Barlow, Alfred E, referred to m
Barrette lake, area burned twice around 179
Basis of forest classification 103
Basis used in classification of timber.. 169
Bass lake, referred to............. sesssnaas e 11:]‘

Battleford, referred to SEEA LA by
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PAGE

Bay of Quinte railway 10, 13
Bear river, reference to... y . 110
Beaver Hills forest reserve 4 “Eieh 240
Beaver river, referred to.... s " vy e
Bella Coola river, watershed of.. e - 104
Benedict, R. E., Assistant Forester, B.C. Forest Branch 101
Jerry-pickers responsible for fires...... 187
Jest quality of commercial timber, conditions for 217
Jetter protection of reproduction of fir 229
litterroot forest, Montana, referred to 255
brush disposal in. 148
ackfeet forest, Montana. 255
3lack hills, yellow pine brush piled and burned 152
{lue mountains, referred to 171
foothills of the 192
lookout station suggested for 203
region, pine of the 174
dlumer, J. C., cost of study of forest resources by 76
investigation by 75
work in Saskatchewan (|lnnl|llnllt'(| ||\ 5 ‘ 84

ird of Railway Commissioners, referred to 1, 10, 75, 140
Chief Fire Inspector of. 4
Chief Operating Officer of B
o-operative arrangements with. 1
co-operation in experiments with coal 95
co-operation with local associations. .. 9%
Fire Inspection Department of, referred to 2, 252
Fire Protective Department of 1
Government railways should be suhyul to re gulmmn\ of 83
jurisdiction over railwavs 1, 10
yrder issued by L 72
railways not under jurisdiction of 14
railways under jurisdiction of 10, 250
regulations of, referred to...... 252
should be congratulated on result 97
Boissevain, Man....... 239
Boston and Maine railroad. 3,10, 13
appointment of commissioner of fire claims by 3
statement of fire claims by... 3
Bottle lake, areas burned twice around . s R 179
Bow river, forest fire conditions on..... 243
north of, mature timber largely pine 244
Aracken fern, undergrowth of 228
Brandon, referred to ] 238
Brazeau forest, experienced large forest ﬁrrs . 244
Brazeau river, referred to TS PPRERAR b 242
Bridge river, referred to... vsrenve 30D
British Columbia, amount of timber supplied to Prairie provinces 234
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British Columbia (Continued) PAGE Bri
approval of power speeders by Forest Branch of 3t
area covered by investigation. 21
burning slash from road construction in . 89
cedars are short-lived, recasons for 21
climatic and soil conditions referred to 11.
climatic conditions of 102
coastal regions of, travel in the 212
co-operation in fire inspection it 1t
depressed lumber market conditions of 22¢
| disposal of logging slash in 10 Brit
1 disposal of timber in Railway Belt of, referred to 20
Douglas fir predominant 21¢
dues on spruce in 26.
i establishment of game preserve in, suggested &4
estimate of available agricultural land in 11.
1 fire season of 1914 in 3
1 fire tax rate in 26
| Forest Act of 46, 25
Forest Branch of (See British Columbia Forest Branch)
| forest conditions on Dominion lands in 24¢
i forests of northern coasts of, referred to 104
forest problem of, considered broadly 112
forest regions of, referred to. 102
forest reproduction not sufficiently abundant
game preserve in, interference with development (
Government forest policy 14 Briti
Government of province of, referred to . I
ground rent of Dominion lands in 26. Broc
ground rent of Provincial lands in Brus
| hemlock predominant, areas in whicl
! inventory of forest resources commenced
inventory of forest resources in
i inventory of timber supplies, referred tc
H inventory should be completed
:‘ legislation of, reference to
f' letter to operators on coast re brush disposal
'i low cost of collecting data in
1, lumber industry of, referred to
mature forests of
! most important forest problem of
new and additions to forest reserves recommended ir
objection to game preserve in
over-production of lumber in
Railway Belt in
railways subject to Railway Commission in
recommendations re forest conditions in
report on forest resources, referred to
representations to, re game preserve
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PAGE British Columbia (Continued) PAGE
3t reproduction study in 86
21 slash disposal on timber leases and licenses in 115
8Y southern coastal forests of 214
21 steam railways not subject to Railway Commission in 14
112 timber sale contracts contain agreements re slash disposal « &1
100 timber sales and railway permits in 114
21. varieties of trees on areas investigated in 216
1t vigorous production of Douglas fir in 219
24 young forests of. 217
10 British Columbia Forest Branch, referred to .1, 212
264 approval of power speeders by 36
218 beginning at brush disposal on Crown lands by 101
262 Benedict, R, E., assistant forester of, report by 101
84 co-operation in investigation by 97
112 co-operation in reproduction study by 86
38 co-operation with, . 1
263 co-operative arrangements with 229
46, 25 demonstration of slash burning in valley 21
detailed information collected by, referred to 85

24¢ has done excellent work 97
104 information furnished by 75
112 inventory of timber supplies, co-operation in, referred to 83
102 officials of, appointed fire inspectors 73
212 should educate public opinion 230
" to be highly commended . 230
14 British Yukon (White Pass and Yukon) railway 0, 12

4 no fires on in 1913 39
263 Brockville, Westport and Northwestern railway 10, 13
263 Brush burning, cost of 148
21¢ adding cost of to operating expenses 229
Brush disposal, actual cost of 255

as fire preventive 81

§ comparison of cost in methods 150
) compensating advantages to operator 155
25 cost of 149
118 effect on reproduction . 156
&8s in Bitterroot forest, Montana . 148
234 in Eastern provinces . 138
214 in the Railway Belt of British Columbia 129
112 on Crown lands, by British Columbia Forest Board, beginning at . 101
78 on right-of-way of roads. « 398
0¢ operators complain of added responsibility by . 155
220 summary of cost of 149
129, 232 Brush piling, cost of - 148
12 Buffalo park, referred to ‘ 3 . 259
228 Bulkley river, reference to valley of m
85 Bulletin No. 6, Forestry Branch, referred to : . 237

) Bulletin No. 29, Forestry Branch, referred to 245
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PAGE
Bulletin No. 40, Forestry Branch, referred to . 262
Burford, Miles, referred to.................00t o3 169
Burleigh township, Ont.,, area burmd lhru times in 183
area burned twice in. 182
area burned mostly on granll- 182
best reproduction of pine in 174
growth studies in.. 92
portion of, examined.. 171
province receives no rent for one-half area 209
swamp areas of 17
two severe fires in, refe rrul to 179
Burleigh-Methuen area, Ont., detailed statement of 166
financial losses, due to repeated fires on area 197
plans for control of area : 208
Burned-over lands, practical plan suggested 16
Burning of logging slash reduces fire hazard 8
Burning of logging slash favours reproduction of l)nugl.h fir 87
Burning of slash required 89
Jurning slash from road construction in British Columbia 89
Burrard inlet, ages of trees found at 216
CALGARY and Fernie railway
Calgary, Crown timber agency at 81, 234, 256

District Inspector at.....
California, investigations in, referred to
slash burning in coniferous forests of
Cameron, D. Roy, District Inspector of Forest Reserves, npnrt ln
Campaign of education and publicity, need of
Camp Fire Club of America, Game preserve supported by
Canada and Gulf Terminal railway.....
Canada, forest resources much over-e sum'nul
Canadian Coal and Coke Co., expert employed by..........
Canadian Forestry Association urges merit system of appointments
Canaaian industries, use of local coal supplies by

Canadian Northern Ontario railway... T 11 13,

9

Canadian Northern railway, referred to , 3 3 10, 12, 13, 20, 240, 251

areas under permit along, examined in 1914

Juarantee Act

letter of instruction from Railway Commission re p1lr0|~

lines come under Railway Commission's jurisdiction

objections to provisions of order No. 16,570

special organizations for fire protection
Canadian Northern Pacific railway

comes under Board's jurisdiction

construction of............
Canadian Northern Quebec rallwav
Canadian Northern Saskatchewan railway
Canadian Northern Western railway

14
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Canadian Pacific Forestry Branch, detailed information collected by,
referred to 85
Canadian Pacific railway, referred u 2, 3, 11, 12, 13, 14, 20, 242
building of, referred to 232
circular No. 8 to officers and employees 70
co-operation in British Columbia investigation by 97
co-operation in disposal of inflammable debr 50
Crowsnest branch of, referred to 242
cxperience with power speeders by 38
fire inspectors appointed Iy 2
Fire Protection Along Eastern Lines of 67
Forestry Branch of 2
letter issued to superintendents of 69
objections to provisions of order No. 16,570 of Board 3
special organization for fire protection 2
Cape Breton railway 15
Caraquet and Gulf Shore railway 15
Cariboo Mountain range, referred te 102
Cartwright, A. D., Secretary, Board of Railway Commissioner 9
Cattle ranching and specialized farming, lands suitable for 205
Cattle rangers responsible for fires 187
Caverhill, P. Z,, District Forester, B.C., report b 125
edar, best reproduction of under protection of alder 227
Cedar lake, referred to 236
Central Canada railwa 14
no fires on in 1913 39
Central Ontario railway i1, 13
information re fire situation i 39
‘entral Railway Company of Canad 11, 13
no fires on in 1913 39
entral Vermont railway 11, 13
Challies, J. B, suggestion of, referred te 93
“hanges made by Railway Commission’s General Order No. 107 9
Chemainus, large trees found at 216
Chief Fire Guardian of Alberta, referred to 73

Chief Fire Inspector of Board of Railway Commissioner

Chief Inspector of timber and forestry appointed 258
Chief Operating Officer of Board of Railway Commission 4
‘hurchill river, main watershed of 77
spruce saw-timber area of, referred to 85
Circular No. 8 of Canadian Pacific Railway re extinguishing fire 70
Circular No. 141 of Board re spark-arresting device 44
Civil Service Act, referred to 91
Civil Service Commission, Forest staff under 80
Civil Service reform 91
Claims of unfair competition as result of slash disposal 133
Classes of persons responsible for fires 187
Ylearing of rights-of-way of debris 118

283




o

COMMISSION OF CONSERVATION

Clearing outside rights-of-way, for railway fire protection
most favourable in British Columbia.
no adequate handling of, in Canada
no legislation applicable to in Eastern Canada
unsatisfactory in stern Canada
Clearing up debris in Algonquin park
Clear lake, referred to..
Clearwater forest, suffered less 'h.m others
Clearwater river, classes of timber along.
district burned over........
Climatic conditions of British Lolumlna
Climatic and soil conditions of British Columbia
Climatic conditions in Railway Belt
Coal, analyses of samples of..
Coal deposits, estimates of.
Coal, experiments with
Coal lands, area of, in Crowsnest region
Coast Fire Protection district.
Coast range, referred to.
yearly rental of provincial timber land west o1
Coastal regions of British Columbia, Douglas fir predominant
Ceeur d’Alene forest, Idaho.
Colorado, climate of, referred to

forest conditions in
Columbia national forest, referred to
Columbia River watershed, referred to
Columbia valley, forest growth restriction
plans for burning slash areas of

Commercial species in B.C,, according to number of times burned (diagram)
Commissioners, Board of Railway. (Sece Board of Railway Commissioners.)

Commissioner, Dominion Parks Branch, appointment of
Commission of Conservation, referred to

estimates for continuation of work.

financial situation of, as to forestry work.

game preserve recommended by

influence to secure forest reserves

investigation carried on by, referred to

reports of Committee on Forests of..

Committee on Forests, practical solution of Trent \Watershed question

recommended by

recommendations at 1913 annual meeting

report of, at annual meeting 1913

report of, at annual meeting 1914

resolutions nf ) [ TR
Comparison of cost in methods of brush «Iupni'ﬂ
Compensating advantages of brush disposal to operator
Competition with United States mills. . -
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Concentrate protection upon young growth,

Conditions of permits to owners of mills,

Conditions under which new forest establishes itself
Conservative management of Dominion forests

Control of logging operations, importance of,

Control of Burleigh-Methuen area, plans for

Cooking Lake Forest reserve, .

Co-operation in fire inspection in British Columbia

Co-operation in investigation by British Columbia Forest Branch
Co-operation in fire protectic
Co-operation it

reproduction study by British Columbia Forest Branch
Co-operation secures good results
Co-operation to conduct experiments with coals
Co-operation with British Columbia Forest Branch
Co nprmli\r arrangements
British Columbia Forest Branch
Dominion Forestry Branch
Dominion Parks Branch
New Brunswick
Ontario
Quebec
Co-operative arrangements with Board of Railway Commissioners
Co-operative fire-protection, area covered by two associations
association for Upper Ottawa proposed
in United States, referred to
organi

ion of Lower Ottawa association
St. Maurice Forest Protective Association
Co-operative motor-truck service for reaching markets
Cords per acre of merchantable poplar pulpwood now present, according
the number of times burned (diagram)
Cormorant lake, referred to
Cost of brush burning

Cost of top-lopping, analysis of factors entering into
comparison with cost of fire protection
result of investigation
statistical tables re 143
Coulonge river, Que., referred to
Counties Reforestation Act, referred to
County munagement of forest areas, advisability of
County ownership, arguments r¢
Cover of moss usually follows surface fires bencath old stands
Cowichan lake. referred to
Cox timber sale, epidemic from cull logs and slash
Cox, W, T., Minnesota State Forester, report by
Craig. Roland D., work in British Columbia, referred to
Cranbrook district, data re cost of slash burning
results secured in
Crowding trees improves lumber
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PAGE

Crown lands, inflammable debris thereon o Dispe
Crown timber agents, referred to... 81, 216, 234, 253, 256 o
duties of .. o ! . 256 Dispe
Crowsnest, H,L cost of brush «llspus.nl in. " . 258 Dispc
Crowsnest River valley, forest study in.. 243 Dispo
best spruce forests originally occurred in 244 Dispc
Crow river, Ont., referred to.. 171 Dispc
Cultivated lands, fire-guarding of .. 54 Dispo
Cumberland Railway and Coal Co. 11, 14 Distri
information re fire situation on.. 40 Domi
Cut-over lands, transfer to Dominion Government suggested.. 168 i
Cutting, regulations, referred to.. 263 Domi
Domi

DAMAGE claims, no jurisdiction by Board 63 al
Dangerous condition of settlers’ lands in Ontario. 68 Domi
Data obtained by actual measurement. ... 198 Domi
Dauphin, permits issued by timber office at, referred to.. 267 Domi
Debris, requirements of regulations re disposal of. Domi
Deer river, watershed of ., .. .. 104, a

Deer river, referred to...
Decrease in nur.oer of trees per acre as stands grow older.
Dense stands of Douglas fir, causes of...
Denver, Colorado, district forester at, statement by,
Department of Indian Affairs, clearing of debris by. ..

disposal of slashings in Shawanaga reserve, Ont., by.
Department of Interior, referred to.

action re future timber supply in west

annual reports of, referred to..

erection of, in 1873, referred to..
Department of Lands, Forests and Mines, Ontario, clearing up in Algonquin

park..

co- opcmtne work in \lgnnquln p\rk
Depressed lumber market conditions of Brmsh Columbia
Designating trees to be felled.... y
Destructive bark borers in unburned refuse
Destructive forest insects.....
Detailed information collected by Brmsh Columbia Branch, referred to
Detailed statement of Burleigh-Methuen area, Ont......
Diameter classes and the average proportion, burned once ((ablc Is)...176,
Diameter classes and the average proportion, burned twice (table ITa)..180,
Diameter classes and the average proportion, burned three times (table 111s) 18° on
Diameter classes and the average proportion, burned many times (tahle TVn) ) or
Diameter limit of 10 inches at stump, provision for..
Difficulty of control of cutting....
Disastrous effect of repeated fires 224 re
Discontinued disposing of timber under license system
Diseased trees, removal of under settlers’ permits. .
Disposal of Dominion timber. .
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Disposal of inflammable debris outside rights-of-way......... s 54 50
co-operation between railways and governments for.. 50
Disposal of licenses by public auction... 262
Disposal of logging debris, provision for.. . 262
Disposal of logging slash in British Columbia. 101
Disposal of lumbering slash on Dominion berths cannot be advocated. 271
Disposal of slash, responsibility for cost............ 48
Disposal of timber in Railway Belt of British Columbia, referred to 260
District inspectors, technically trained in forestry.. 259
Dominion Atlantic railway.... 11, 14
information re fire situation on.. 39
Dominion Forest Reserve extension. . 77
Dominion forest reserves... : i
areas of, additions to, recommended. 78
Dominion Forest Reserves Act, provisions of 258
Dominion Forest Reserves and Parks Act, referred to 250
Dominion Forests. ... 232
Dominion Forestry Branch. 1, 16
administration of cut-over lands by 168
authority of re reserves. . 269
beginning at brush disposal on Crown lands by 101
beginning at brush disposal by.. 265
Bulletin No. 6 of, referred to.. 237
Bulletin No. 29 of, referred to.. 245
Bulletin No. 40 of, referred to 262
control of reserves placed under. 258
co-operation in investigation by 97
co-operation most helpful... 75
creation of, referred to.. 257
detailed information collected by, referred to 85
equipped with men technically trained. .. 91
establishment of section of forest investigation by 929
extension of Civil Service regulations to. . . 98
field organizations sufficient to handle work. . 81
forest reserves under jurisdiction of.. 231
has extensive organization. .. 9
inventory of timber supplies, co-operation in by 83
jurisdiction in enforcing regulations. . 81
merit system of appointments in field service of 91
officials of, appointed fire inspectors.. 73
only agency for classification of Dominion lands 258
organization equipped for forestry work. . 94
parties in field examining lands 77
protection of all Dominion lands in hands of.. n

re Civil Service regulations. . 232
technical bureau in connection with.. 209
to include and undertake forest investigations.. mn
transfer of Trent Valley area to, suggested. 210
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PAGE

Dominion Government, referred to. 167, 168
action re forest reserves commmdcd 98
attention of, re cutting regulations on Ilccnscd tlmln.r benhs 98
co-operation urged re¢ Trent watershed. . 98

94

educational work of re forestry justified. ..
regulations of re reduction of fire hazard.. ..
representations to, re Government railway lines.
urged to make provision for forest investigation.
Dominion interests in Trcnt watershed paramount.
Dominion Lands Act, referred to.
provisions of.
Dominion Lands Branch, established.
Dominion lands, alienated portion of.
areas and extent of.
arcas in forest reserves.
area of, in British Columbia.
areas under license. ..
areas under permit to cut timber.
cutting operations on.
enormous areas of in northern portion of Prairie provinces
fire rangin districts on..
forest protection on.
Dominion Parks Branch, co-operation \uth.
officials appointed fire inspectors. .
Dominion parks, clearing of old slashings in.
scenic beauty endangered by logging slash
Dominion Water Power Branch, referred to.
Donald, B.C., precipitation at, referred to
Douglas fir, ages and sizes of trees found..
dense stands of, from accumulated seed crops. .
destructive methods of logging.. ..
effect of fire upon reproduction of.
most rapidly growing and commercially valuable.
predominant in, area in which - T LT
production of lumber. ..
reproduction on burned areas
Douglas fir coast region, forests of, referred to.
climatic conditions of.
Drayton, Sir Henry L., K.C., Chief Commissioner, Board of Railway Com
missioners 4 A
Duck mountain, referred to.
Duck Mountain forest reserve No. 2
Duck Mountain reserve, referred to.
Dues on spruce in British Columbia. . :
Dues reccived by Government help to meet pubhc expense.
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Early license regulations. .
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Eastern British Columbia railway.........
“Economic Aspect of Slash Disposal,
Edmonton, Dunvegan and British Columbia railway
Edmonton, referred to...

Chief Superintendent of ]nYk\ at

Crown timber agency at.

permits issued by, referred to
Edmundston, N.B.,, referred to
FEducational work justified
Eels brook, Ont., referred to
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groups of pine in area cast of....

narrow strip east of, burned but once
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| fiect of repeated forest

rnest desire to prevent fires

in Peterborough county, Ont., by C. D. Howe, Ph.D
introduction to..... »
Effect of various agencies upon forest reproduction
Effective fire protection leads to permanent timber industry
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Efficiency of patrols, reports on
Efficiency of the field force
Efficient business-like

siency of license regulations...

administration
Efficient results at minimum cost lu]mrul
Elbow river, referred to.........
Elgin and Havelock railway
information re fire situation on.

Elimination of waste, provision for..
Elk park, portion of Cooking Lake reserve, referred to
Enforcement of legislation required in Alberta
Engelmann spruce, burned experimentally, cost of
“ Entomological Aspect of Slash Disposal,” by Ralph Hopping
Equipment for fire fighting required,
rosion of soil on ridges
squimalt and Nanaimo railwa

no fires in 1913
Essex Terminal railway

Establishment of fire line -
Establishment of game preserve in Alberta suggested
Establishment of game preserve in British Columbia suggested
Estimate of available land in British Columbia
Fstimate of spruce saw-timber in Alberta

FACULTY OF FORESTRY, University of Toronto, referred to 86, 91,
Federal government has a national responsibility

low ground rents charged by
provincial grants to..

article on, referred to..
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Fernow, Dr., reference to report made by........c.oovn

report on Trent watershed, under direction of.... Fin
o Ferris, E. W., State Forester of Washington, quoted.
L3 Field inspection work in Alberta. .. 25.
gt Field officials point out requirements 257
Financial loss on small area burned 167
Financial losses by forest fires. 19
s‘ Financial losses due to repeated tires on Burleigh-Methuen area 197
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Ontario (Continued)
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