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FORESTRY

REPORT OF THE DIRECTOR OF FORESTRY, E. H. FINLAYSON

. In the year under review agreements were signed with the western prov-
inees for the return of the natural resources, including the forests. This action
gill rélieve the Forest Service of its former administrative functions with regard
ig-the protection and management of forest lands. The change will enable it
jo concentrate on investigation, research, and experiment, and to give leader-
ip to the provinces and the forest industries. In particular this Service will
pe in a position to avail itself of the additional opportunities which are pre-
sented for investigation into basic forest-protection problems, for silvicultural
researches into the rates and conditions of growth of Canadian tree species, for
jorest-products research looking to the closer utilization of Canadian raw
materials, and for the more intensive prosecution of the national inventory of
forest resources now actively under way.
The forest fire situation in Canada during the year 1929 was one of the
most severe ever experienced and might easily have been the most disastrous
~in.our history but for the development in protection facilities which has taken
place in recent years. The area most affected extended from western Ontario
~tothe Pacific coast. Throughout that region snowfall during the two preceding
~ winters had been very deficient. In addition the spring and summer of 1929 were"
sharacterized by almost complete lack of rain. This condition, combined with
extended periods of high winds, created an unparalleled drought situation
throughout Western Canada. The expenditure on fire fighting alone was almost
$1,250,000, the highest on record in the history of fire protection in Canada.
The following table, compiled by the Forest Service from returns made by
the. different forest authorities, gives in detail the figures of forest fires in
Canada for the year 1929 as compared with the average for the five-year period
1925-29 inclusive.

Average
Year per year
Item 1929 1925-1929
inclusive
Total number of fires. ... ..ottt e 6,685 5,146
Total area burned OVer (RCTES). ... ......oueuirtrneiieein et iiaenenann. 6,030, 749 2,319,074
¥Yerchantable timber—
Area burned (8CTES). . ... . vvtinten ittt 674,226 376,223
Timber burned [M ft. B M. ...ttt s 508,715 455,125
: . 173 o £ 2,005, 386 1,634,821
Estimated stumpage value................. e $2,379,582 | $ 2,532,868
Young growth—
L T ) SR 1,023,111 531,836
Estimated VAlue. .......ooiiuunii it e $2,004,759 | $ 1,013,925
Outover—
AT bUrned (ACTES). ... vt ies ettt et et e 340,225 172,161
Estimated VAIUS. .. ... .. .c.ueiier et ie e e v 285,569 | $ 130,002
Nonforested—
burned (ACres).......iviuie ittt e 4,128,901 1,275,283
%Droperty burned—
Valte . $ 301,499 | § 441,883
Aetnal €08t of fire-fighting. .........vit it e $1,239,345 | $ 630,624
Total gross damage and 10SS..........ovvuiiiiniirerinranennnn.. $6,210,754 | $ 4,749,302
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In accordance with an undertaking made to the provinces at the natj

studies in the main forest regions of Eastern Canada.

Laboratories, having become settled in their new sites, turned their activitieg 1,

carrying out research programs the scope of which it has been possible to enlarg

considerably by reason of increased staff and equipment.

NATIONAL INVENTORY OF FOREST RESOURCES

At the conference of the federal and provincial forest authorities helq j,
Ottawa, June 25 to 27, 1929, it was decided to conduct a national inventery
of forest resources. The provincial authorities administering forests unger.
took to carry on the work in their respective provinces, and the Dominjg
Forest Service to conduct the inventory in the Prairie Provinces and to ¢
operate with and assist the other provinces as far as means were available,
was also agreed that the Forest Service should act as a clearing-house for infop.
mation regarding the existing forest resources and their depletion and inere
ment, the provinces furnishing reports of surveys and investigations as completed,
The completion of the inventory (of the accessible area, at least) in five years wa
set as an objective,

Pursuant to the scheme adopted by this conference the Forest Service imme.
diately commenced the inventory in the three Prairie Provinces by detailing
forest officer in each to collect and compile all existing data, examine ares
concerning which reliable information was lacking, and keep records of deple-
tion due to cutting, fire, etc. In 1929 three stock-taking survey parties wer
placed in the field in Manitoba and one in Saskatchewan, and in 1930 ther
will also be one in each of these two provinces.

Each province has been divided into a number of districts based primarily
on drainage areas, and for each of these districts separate reports are being com-
piled showing the classification of the area as to tenure (privately owned,
leased, or unalienated), farm land, waste land, and non-productive or produc
tive forest. The latter is subdivided into softwood, hardwood, and mixed type
of merchantable timber and young growth. The areas of virgin forest and
cut-over and burned-over land are alsc recorded. An estimate of the amount
of timber of merchantable size suitable for lumber, pulpwood, ties, poles, posts
ete., of each species is being compiled. The annual cut for all purposes and
she losses from fire, insects, and disease are being estimated as closely as possible

As a result of the extensive forest surveys conducted in Manitoba during
the last four years, the inventory in that province is well advanced and ther
is every prospect of completing it within the five years set, but in Saskatche
wan and Alberta there are such large areas for which the information is ver
meagre or altogether lacking that this may not be the case.

Aerial photography has been of the greatest assistance in these inventories
especially when used in conjunction with ground surveys. Maps are prepart
from the photographs which not only give accurate topographical details, bt
show the waste land, merchantable timber, and young growth of the vano¥
types. With experience, the interpretation of aerial photographs is becomit:
much more efficient and it is confidently expected that with additional researt
along the lines started it will be possible by this means, supplemented by *

forest inventory conference in June, 1929, the Research Division of the Foizi {
Service concentrated its work largely on the inauguration of rate-of-gmm

The usual reseqy §
activities were, however, continued at the forest experiment stations at Pety. §
wawa, Lake Edward, and elsewhere. In addition, a new experiment statiop W&; !
instituted at the forest nursery at Indian Head, Saskatchewan, dealing largely §
with pathological problems of Western Canadian species. The Forest Prody, §
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i minimum of ground cruising, to determine, within a reasonable degree of
- gocuracy, the extent of the forest resources over areas in which intensive ground
~surveys would entail large expenditures of time and money.
- As part of its co-operation with the provincial services the Dominion
_ Forest Service is conducting a series of surveys in each province to determine
“the kind and amount of natural reproduction which is taking place after cut-
_ting and fire, and the rate at which this young timber is growing. ‘
Information being obtained through this inventory will make it possible
to devise forest policies adapted to the varying forest conditions throughout
Canada which will ensure to the .forest industries continuous and economical
production.

SILVICULTURAL RESEARCH

The first field-work in connection with the Canada-wide study of the rate
of growth of forests in their various conditions was commenced this year. It
_is proposed to determine the average current rate of growth of each tree species
in each age-class and in each timber type. Particular attention will be given
to young timber, the potential forests. Four field parties of eight men each
commenced work on this problem in May and continued until October. These
parties were located in Nova Scotia, New Brunswick, Quebec, and Ontario.
By the end of the fiscal year the data were compiled and summarized in
preparation for the interim report.

An additional research party in Quebec was engaged in remeasuring the
numerous permanent sample plots that have been established at the several
stations—Lac Tremblant, Lake Edward, and Lake Kenogami—from time to
time during the past ten years. The results of the first remeasurement, and,
in some instances, of the second remeasurement are now available.

Dual activities, research and administration, were conducted at the Peta-
wawa experiment station. Research was concentrated on remeasurement of
sample plots in connection with several experimental cutting areas, and with
surveying an area for a demonstration woodlot to be managed on a working-

~ plan basis. Considerable advancement has been made in the development of a
fire-weather station at Petawawa. The season being exceptionally dry, the
collection of most interesting and valuable data was made possible. It was a
busy season for the administrative staff. Over a dozen fires started, but prompt
action and continuous fighting kept them under control so that loss »f timber
was very slight. The organization, from detection to suppression, was strong;
otherwise much valuable timber and many investigative projects would have
heen destroyed.

Further progress has been made with the study of type classification based
on the distribution and association of floristic species of ground cover. The
information collected by a field party in Alberta during the summer of 1929
indicates that some four or five definite types or sites can be recognized by the
grouping of certain characteristic floral species.

The bulletin, Form-class Volume Tables, now issued, presents in concise
form information invaluable to those, from coast to coast, concerned with
forest products.
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Fires aAND FIRE PROTECTION

All inspectorates report a very hazardous fire season.

In Manitoba the 1929 season, which lasted until the second week of October,
the longest ever experienced, and the werst since the inauguration: of
nized fire-fighting. The snowfall during the winter of 1928-9 was light;
e was practically no spring rainfall, and the prolonged warm weather of the
er was accompanied by high winds. The loss was comparatively light,

pt on the east side of lake Winnipeg. Aerial co-operation was hindered
ewhat by weather conditions and shortage of equipment, and static inter-
ed to some extent with the use of the radio. Aircraft equipped with skis were:
during the late winter and early spring. The total time of flying during
ril and May, 1929 (under winter conditions) was 176 hours; between May
d November, inclusive, a total of 2,607 hours flying was done.

In Saskatchewan the hazard was intense from early spring until late
tumn, being even worse than it was during the preceding season. The causes
~ were practically the same as those operating in Manitoba, namely, the dry
~ geason of 1928 followed by a winter in which there was little or no precipitation,

&nd a very warm, dry summer with unusually high winds. The fire loss within
| the national forests was greater than it had been during the two preceding
seasons. In the fire-ranging districts, many fires were difficult of access, and
gould only with difficulty be prevented from spreading. Co-operation with the
Civil Government Air Operations staff continued good; a total of 930 hours
fiving was done. Thirty-seven ground fires were extinguished during the late
winter.

In Alberta the fire risk reached its climax in the summer, from the latter
part of July on, when the situation in the southern forests of the east slope of
the Rockies was fully as bad as those of 1910 and 1919; the first week of
September, however, brought relief. In the Cooking Lake national forest and
the southern part of the Edmonton fire-ranging district the hazard continued
gxcessive from May till December. In the earlier part of the season, practlcally
16 risk was experienced during April. In the latter half of May rains in that
art of the province south of the North Saskatchewan river relieved the hazard
i southern Alberta, though in the northern part of the province a very acute
risk developed. Rains in the middle of June alleviated the hazard except in the
Cooking Lake forest and the southern part of the Edmonton fire-ranging district.
With the exception of the region just named, the fire risk during the autumn
was below the average. Intensive air patrol was necessary on account of the
long period of high fire-hazard and the unfinished condition of the lookout units
on the Crowsnest and Bow River forests. A total of 1,078 hours of flyving was
mct[)ui)red—644 from the High River base and 434 from the Grande Prairie
sub-base.

In British Columbia the fire-hazard was abnormally high. The absence of
snowfall and the early spring contributed to this result, though the risk was not
out of the ordinary until the last part of July. During the two months
sueceeding, the conditions were very bad, but after September returned to normal.
The very great majority of the fires were of comparatively small extent but
three which could not be controlled. in spite of the most strenuous work. were
the cause of a large proportion of the season’s fire loss. The railways caused
most fires, but these were all small in area and were soon extinguished. Lightning
was the second greatest cause of fires, and incendiarism, which came third, is
still the cause of a serious number of fires (almost ten per cent).

addition to the immediate profit to the owner. his woodlot will be left in much better con-
_dition. These plots belong to an experimental series established on a co-operative basis by
 the owner of the land, the provinecial forest service of Nova Scotia, and the Forest Service,
Department of the Interior. (F.S. Photos. 19894 and 19891)

31178—2
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In the tables that follow are given the fire-statistics for the 1929 season:—

Table No. 1

FIRES WITHIN AND OUTSIDE NATIONAL F%i%gég AREA BURNED OVER AND FIRE LOSS By

British
Manitoba Saskatchewan Alberta Columbia Totals
Causes Dam- Dam- Dam- Dam- Dam.
No.| Area | age |No.| Area | age |No.| Area | age |No.| Area| age |No. Area age
acres $ acres $ acres $ acres| § acres 3

....| 223| 601,305]260,238| 125|122,322| 78,427| 113 61,883} 71,544| 28| 3,086 6, 111§ 489 788,596] 416,32

g:%?}?;?;?? 55| 11,130/ 6,615 33| 9,774 848| 34| 4,001 2,330 60 3,?27 24,327} 182| 28,132 345‘ 120

Settlers. .. 75| 69,342l 10,287| 179(326,727{381,307| 64| 89,333 69,448/ 29| 2,511 4,4641 347| 487,013 465,505

Railways. | 89| 227,043!153,233| 44| 21,112} 12,419 129 5,308 13,465 132 625 61 394 254,088 l7§,173

Lightning...... 79(2,164, 624/245,275 18| 72,090/110,688| 8 580; 4,028| 127|26,546(215,862| 232(2,263,848! 575,853
Industrial

ions. . 28| 90,018/ 96.686| 5 Tlevenenn 16| 4,342| 21,3 52| 94,403] 117,95

In(c)epgrd?;]r(;:s.. 6:?4 38.638 17.053 61| 50.773| 41,084| 14| 20,943| 4,912| 45| 3,511| 19,299} 184| 113,917 82,349

Public works.. 8| 64,625 23,177 1| 1,80/ 1,440( 7 5,233 2,270 5| 804| 1,875 21 72,577 28,762

Unclassified. .. 3 6,341| 9,101| 8| 13,772| 14,240( 1 1 500 4| 161 60; 16| 20,200 23,991

Unknown......| 61| 221,688(105,412| 20| 33,879| 48,852 21| 87,512 211,638 14| 2,277 11,5081 116 345,356) 377,460

nn i

Total..| 660|3,404,8241830,486| 517(742,307785,991| 396/274,810 380, 135| 460(47,090(304, 9172,033(4,469,031}2,301,529

EP - a9 I O e

Total fire 1088. |+v.[vvu-rnn.. P I 898,561|.... ....... 440,726|....[...... 374.559;“.... 2,695,301

Table No. la

FIRES WITHIN AND OUTSIDE NATIONAL FORESTS: FOREST CONDITION OF BURNED-OVER
AREAS, EXPENDITURE FOR FIRE-FIGHTING, ETC.

Merchantable Expenditure for fire Fires upder jurisdiction
Cut- timber fighting Railway Boar
Province Non- Young | over
1 Ranger | Other Aresa
forested | growth | land Area Value Ser- |expend-| Total [Number| burned | Loss
vice iture
acres acres |acres| acres $ $ $ $ acres 3
2,898,696 219,257|21,366| 265,505 406,480 6,937( 144,052 150,989 43 1,242 ?00
334,466| 261,730(24,100] 122,011 276,849 9,092| 103,479| 112,570 23| 15,305 10,336
114,958| 110,931| 1,562| 47,359 163,408) 5,095| 55,496/ 60,581 123 508 1,02
5,474| 11,804| 7,630| 22,182| 234,496 5,303 64,338 69,641 96 503 163
3,353,594 | 603,722|54,658| 457,057 1,081,233| 26,427 367,365 393,791 285 17,558| 11,921
Table No. 2
FIRES WITHIN NATIONAL FORESTS: NUMBER AND AREA BURNED, BY CAUSES
British
Manitoba Saskatchewan Alberta Columbia Totals
Causes
. - Num- Num-
N};gf- Area N!;';] Area Nl;gf Area l;lelxl'] Area | "pot | Ares
acres acres acres acres acres
6
551 71 PN 19] 4,226 38] 62,190 11 1,548 10 2,972 78] 70,9
g:')lg e?sr.ei'. """ . 10] 2,843 6! 1,446 12 72 13 995 41 108.31533
Settlers.... 5 712 lgg 99.‘%:152 ....... Bl ; 52 l%g 0 19
Toentane.. AT 803 2| 1,065 3 4 15 2,584 2 4,458
ial operat ion 2 36 oo 8 Al
%ﬁc::gﬁyowamns . 48] 28,132 22} 16,525 3] 17,287 31 3,177 104 &3.1_%
Publicworks......coooeineinninn. 1 640 i 1,840 i 2{ ....... PAREERE s 3 '08'1
SO I ol aose| s aese| o evsa| 1] 2l 2o e
Total....... TS 96| 41,421 227 191,209 45| 80,258 75 9.869“ 443! 322,847
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Table No. 38
FIRES OUTSIDE NATIONAL FORESTS: NUMBER AND AREA BURNED BY CAUSES
Manitoba Saskatchewan Alberta C%!rx:xtrlxslga Totals
Num- Num- Num- J
bor Area ber | Area l;lex;] Area I\{)“e?' Area Nb‘;’rn Area
acres acres acres acres acres
204_: 587,079 87 60,132 102] 60,335 18
;g 63'(%6?7 27 ! 8,32§ 22 , 930 477 2, ;ég ﬁ} 721;"73'?'?
& 227,043 56 22?,312 94 89,333 28 2,508 218 387‘783
7| 9. 32504 190 15,474 124 5,305 130 57 362 248'892
41 , 163,822 é? 71,025 3 585 112{ 23,962 208 2,259:394
W 105_7 90,218 2i 5 16] 4,342 46 94,365
3 , 85 391 34,248 11 3,676 14 334 80, 48,815
I sg,gg? ....... i, 8l st 5 804 18] 70,076
y L0128 Ol 2] 80; 2
52 217,650 12| 30,199 17| 26,171 13| 2,275 o zgglsl'ég
564 3.363,403]  290f 551,008] 351 104,552 385 37,221!1 1,590| 4, 146, 184
Table No. 4
CLASSIFICATION BY SIZE OF FIRE
Class A Class B Class C Class D
(under } (acreand over,| (10 acres to (o aas500
inder 2 v ver Totals, Totals,
utaléx;g:)r 0 500 acres) acres) 1929-1930 1928-1929
Num- ;{ Per | Num-| Per Num- | Per | Num P ror, || Total per
. Num- -
ber cent ber cent ber cent ber ceirt buerx? by(ifrnotv- l?:rmoi é?:sts
inces fires A
35 5-3 " 150 22-7 257 38-9! 218 33-0
. 660, .
}(3); ;9:5 98 18-9 174 33-8 144 27-8 517, 224 ggg }g
4-6 94 23-7 105 26-5 60, 15-2 396 19-4 396, 14
his (Railway
19 [ 147 32-0 213, 46-0 "85 19-0 15 3-0 460, 226! 475 65
1
Totals. 420 20-00 555  26-00  621] 32.00 437 22.00 203 100.02[ 1,571 30
Table No. 5
DISTRIBUTION BY MONTHS
i British
Month Manitoba Saskatchewan Alberta Columbia Totals
Num- | Per | Num-| Per | Num-] Per Num- | P
ber cent ber cent ber cent bl:::-] ce?ll; I‘{)‘::-l- cI;?lrt
2-3 15 2-8 49 15
212|227 440 102 39 I
15-3 59 11-4 60, 22 5 242 11-9
15-6, 14 2:7 60 41 364 17.9
27-% 79 15-3 33; 430 21-1
;-8 %(25 9 146 7-1
: 1 168 83
0-8 1-0 43 2-1
Ho.o......
31 . 18 8.2
29 15 0.7
Totals................. 660 100-0 517]  100-0 396] 100-0, 460, 100-01 2.033’ 1000

17823
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Table No. 6 '

STATEMENT OF THE AMOUNT OF TIMBER AND OTHER PROPERTY DESTROYED

Salvable timber Unsalvable timber Damage to Darxzﬁge " .
Damage to youn, other otal
Province B:: Saw- Oth Dam- timber growﬁ: property
tislg‘g;r Other | s | timber ther age
tion - —
Ft. cords [ § Ft. cords $ $ % $ % $ o 3
b.m. b.m. y
Manitob: 493| 53,940(14,422 44,318 855,867} 384,998,  399,420\48-1 409,073149-37 21,993} 2- 830,45
anitoba. ... , '
. . 18,146 2-3| 785 %
Seskat. 511,594t 196,482] 276,847|35-2]  490,998!62-5 : 81
Albarta T SO el i3m0l 64.780| 96,570 147546 103.40842.6) 212,959(36.1] 3.768) 1.0 Y
rta...... . , .
Br. Columbia|
" ,496/83-2 21,24s| 6-9) 30,173 98] 304¢p
gzsgs“)mon 3,384| 37,442/10,555| 112,484 49,500| 242,941} 253,496)8: e e
Totals 41,085| 447,757|1121,204| 232,014| 1,513,531| 971,967 1,083,171{47-4 1,134,278|49' B 13015
Table No. 7

VER, SHOWING OWNERSHIP AND FOREST
STATEMENT OF DOMINION LANDS BUR(?OI?\IDDIO’I‘IONS :

Ownership Forest conditions ,
Total ~
Merchant- | Partially Youn Not
i area . ) .
Province burned Public Private ti!:}x’ll)‘:er SSer grow t%: forectad
over
acres acres % | acres | % | acres | % | acres | % | acres | % | acres | %
. 4| 2,898,60685-3
. 11} 0-5| 265,505 7-7) 21,366 0-6] 219,257 6 898, 600185
Seokatchewa | el B S00 ala0 8] 141, 55010-5) 122.003/16-4| 4,100 3:2) 0730382 5 00
: gﬁ'sm 262’, 155|95-4] 12,655] 4-6| 47,359{17-2 1,562} 0-5i 110,931/40- .
47,090/ 41,884/88-9] 5,206{11-1f 22,182(47-1} 7,630{16-2| 11,804{25-1 5.474|11-§
: . . ,722!13-5} 3,353,594 731
Totals......... 4,469,031 4,202,300/96-1) 176,722 3-9 457,057{102 54.658’ 1-2| 603,722/13 L

Fire-Hazarp STUDIES

hout the fire ses-
i i ars, weather records were taken throughc )
son isau:mg;%\éiog? -ge?ectéd stations in forestfl argai in Elze.Prglrlg {’ﬁ‘gsv;nscf:ﬁiié
i Belt of British Columbia. The data obtained a se stations
;ﬁ)};gvle?iaﬂovza%atgrial value to fire-protective organizations in the direction of
‘ trols and suppression work. . o
fre II)E addition to the foregoing, fire-hazard rés}:eamli{chRgtudle('s) nvtvgll"ieo ch;{n}llmiiz
i tation at Cha iver, , the
at the Petawawa forest experiment s on. b0, W
j i ty of forest-fire fuels (the ma
object of studying the degree of inflammabili e e couditions o
on the forest floor in which fires start or sprea ‘ o o
i k, it is now definitely known precisely
moisture content. As a result of this work, K it
i tions has upon the inflammal !
what effect a given set of weather condi ] e infi o
i i d red pine type. The informatior :
the forest fuels in the white pine an ! n o
i tely determining the con
obtained proved of great value in accura e ok o
inflammability of the forest each day and was lu;)? u n detailing the wor
that they would be immediately available in ; e
':Egollr'ltzlcll.solt ?vas a-lZO used in determining thetnecesilxtiroofa kg:smagngleir; Ogogt‘iln'g
he number of men necessary to sen . , and ostie
%I;ri?rlllgsaz:’t}geee;ltrance to the forest reserve for the guidance of visitors in tb

use of fire.
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- The procedure consisted in establishing five zones of inflammability for
ixed red and white pine forest ranging from nil to extreme, depending upon
the moisture content of the fuels. Thq behaviour of fires in each zone was
identified. The rates of change of moisture content and consequently the
jpflammability, under varying conditions of rainfall, wind velocity, relative
pmidity of the air, temperature, and evaporation, were determined for the

ed red and white pine forest in the climatic area of the Petawawa forest
eriment station.

IMPROVEMENTS

Hereunder is a list of the principal improvements made during the year;—
Number

Miles

Stables

Garages.........................
Machine sheds.......

Lookout cabins. ..
Lookout towers.
Bridges........................ ..
Summer-resort pier
Golf course

WﬁHMHHQ%NMU\MNO\

—

Hay anDp Grazing

In Manitoba the grazing situation improved somewhat, and the demand
for hay was keen owing to the poor hay crop brought about by the dry weather.
Practically all the hay meadows in the national forests were cut over.
' In Saskatchewan there was a decided increase in the number of ha

4 dec : y per-
mits issued, the dry weather permitting the cutting of hay meadows usually
flooded. Grazing, however, is decreasing owing to the fact that the farmers

are more and more inclined to engage in mixed farming and raise their own
forage crops. In Alberta more sheep but fewer cattle and horses were grazed.

In British Columbia weather conditions (in particular the small snowfall
of the preceding winter, 1928-9) were unfavourable for grazing. With the

idea of encouraging stockmen to use the higher ranges, several trails were con-
sructed and other improvements made.

TIMBER SALES AND PERMITS

In Manitoba five timber sales were carried on. The number of timber
permits was slightly smaller and practically all of them were in the Riding
Mountain, Duck Mountain, and Porcupine forests. ,

" In Saskatchewan there was a slight increase in timber sales and permits.
lirty-two new sales (twenty-six “ Supervisor’s,” five “ Inspector’s,” and one
Director’s ”) were awarded. There was a brisk demand for timber permits,
@pecially on the prairie reserves. Very little pulpwood was cut. Owing to
fe dry season, great care was required in supervising brush-burning opera-
tions but practically all the brush was burned,
_ In Alberta ten new sales were awarded during the year and thirteen sales
were closed out. The total cut was slightly less than last year's total, but is
Move the five-year average. The number of permits issued was 673. There
¥83 an increase in the quantities of fence-posts, fence-rails, poles, and fuel-

The cut of sawlogs was stationary and there was a decrease in the
&t of mining timber and thinnings.
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In British Columbia the season was very active in regard to timber sales
nineteen new sales being awarded. The greatest demand was for poles and
piling; the demand for sawlogs was small and only a few ties were cut. Sale
conditions were well complied with.

RETFORESTATION

In Manitoba 47,500 trees were set out on the Riding Mountain foreg
but no seeding was done. Sprinkling systems worked satisfactorily at all tj,
nurseries and a total of 2,429,400 young trees is on hand.

In Saskatchewan 46,000 trees (14,000 white spruce and 32,000 jack ping
were set out on the Dundurn, Nisbet-Pines, and Big River forests. The exees.
sive mortality of jack pine planted in the autumn of 1928 showed that fy;
planting of jack pine was not a success. In the nurseries growth was hindereg
by dry weather. The number of seedlings on hand is 5,435,397, and the number
of transplants 749,672. A detailed nursery cost system was introduced iy
1928, and it is found that the cost of seedlings is on a par with similar nurgery
stock in the United States, but the cost of transplants is excessive. ’

In Alberta 50 acres of spruce and 25 acres of lodgepole pine were planteg
in the Cooking Lake forest. There has been much damage from rabbits and
a rabbit-proof fence has been erected around the area planted to pine. Older
plantations are doing well. For planting in 1930 there are on hand 180,000
spruce and pine seedlings and 10,000 transplants.

RECREATION

In Manitoba the number of visitors at the summer resorts in the national
forests showed a marked increase; the estimated daily total number of visitors
at all these resorts amounted to 1,400. Improvements made include the clear-
ing of four acres of land at Benito Beach and two acres at Kamsack Beach, the
construction of a promenade along the lake at the latter resort, the laying out
of two additional tennis courts, and the erection of a pier and a bath-house.
At the Clark Beach (Riding Mountain) resort a nine-hole golf course was
constructed and throughout all the summer resorts much road-improvement
work was done.

In Saskatchewan the resorts continue to be popular, especially at Fish lake
(Moose Mountain), where fifty additional lots were laid out in the Sandy
Bay subdivision. Fishing permits issued in this forest showed a substantii
increase in number.

In Alberta the Elkwater Lake resort, the only one in this inspectorate, has
a steadily increasing number of visitors, and the camping grounds in the moun-
tains continue popular in summer and autumn.

In British Columbia both the Paul Lake and the Fish Lake resorts con-
tinue popular, though no great demand has been experienced for camp or cot-
tage lots. Attention is being given to camping sites along the automobile high-
ways in the national forests. The ditch connecting Walloper lake and Fis
lake has been found useful in providing spawning grounds for the trout and
raising the level of Fish lake.

SURVEYS

In Manitoba the surveys of pulpwood resources were continued by thret
parties, two in the Nelson River drainage area and one in the Saskatchew2
River drainage area. A total of about 4,262,000 acres was covered, of which
1,562,000 acres were in the Nelson area and 2,700,000 acres in the Saskatchewa

area.
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~ In Saskatchewan three 4-man crews wer 1 i
‘ ; ' e engaged in an invento -
yey in the_Pasqula.forest. Though their work was interrupted by ﬁr(rey tshlizr
guc'ceeded I covering 128,000 acres. During the winter a 2-man’ ty
gruised 9,406 acres in the Fort & la Corne forest. party
In Saskatchewan, on account of heav
‘ , a ! y demands from prospecti
for the opening of lands in national forests and proposedpadc{)itiolnvse tsrfgéi?
examinations were made of these lands and 663 sections were withdrawn from

the forests; five townships were also wi inati
o feens of the Deneiis withdrawn as the result of examination

SEED COLLECTION AND ExTrACTION

In Manitoba there was a heav i 4
¥y crop of Manitoba maple seed d
unds were collected at D 1 i b atehenan by

ggtraction, ed at Dauphin and sent to Indian Head, Saskatchewan, for

In Saskatchewan 128 bus}}els_of jack pine cones and 125 bushels of white
sp}fuee cones were coll.ected, yielding, respectively, 58 and 86 pounds of seed
T glc:zflt oli the t]}?ck }pullfe ;eed was higher than usual, but the white spruce seeci
oS e more than half that extracted i
iy ove the ed 1n 1927. Ten pounds of balsam fir seed

In Alberta the crep of spruce and balsam fi

. crep I cones was very poor and col-
lestion was not .fea51ble.:, 200 pounds of lodgepole pine seed \vereyegtracted’ ffOI
cones collected in previous years. A o

The demand for British Columbia seed continu

un ed, and two and x
tons o‘f~ seed were sent to the British Forestry Commission. Large grrélirzu?rlzg
the CIirlbhFF.'ree State, New Ze‘glzir}'d, and Australia were also filled, and Norway
nge en, Finland, Denmark, Spain, and Russia were sent small lots. Althouel;
ie. crop of coast Douglas fir seed was a failure and that of lowland fir was n%t
satisfactory, the crops of other varieties of seed were some of the best on r(ecord
gs;;silzall}; Sztlsatlspruce,kth(; season’s yield of this seed being the best since this}
ervice started the work of seed collecting. All picking w
; KIng was done b

’%fhe total guantlty of seed extracted amounted to five and a quarbexy tgcr)lrslt—ri%t(;
yield of about thirteen carloads of cones. The quality of seed was unusuaily

good, as high as 96 per cont cerminat; 1 i i i
o e o p germination being obtained in one shipment of

.
TREE PLANTING ON PRAIRIE Farms

A detailed account of the work in connection with the distribution of trees

to settlers on the prairies is giv 1 i
Trosmlontion DiviIs)ion_ given hereunder in the report of the Chief of the

Forest Probucrts LABORATORIES OF CaNADA

" Since the reorganization of the laboratori
. ories at Ottawa and M
n:;nqi(;r&};izteglla&d thlest(: lat)oratorles have become well establishzgtliialt}?eaii
, ree laboratories have made satisfactor
Jear was one of exceptional activity. I ing i t i the work o st
boratarios e 1S tlon: Y. -Increasing interest in the work of the
I anifested by the wood-using industries i
. . . a f :
Provides an important incentive to the staffs of the laboratoriés. :C:Cie:;}iliz}cli

Teport of this work is gi i i
Lt K 1s given hereunder in the report of the Superintendent of
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This timber (12 inche
demolition of a large sawm
service. The timber, loaded
at a load of 143.970 pounds.

PCUBLICITY

ion which had been staged
i at the annual forest'-weel'c campaign - ! agel
As it wa? felgezr}:;al years had outlived its usefulness, thli'}%ethggmimivn,
- each spring ;;; discontinued in 1929. The newsl)a})'er-adYef 1;1(“%6\'61‘ nmain-
I};Il“g(iecr)llﬁls(l)g :171 integral part of the lfor}o:t—Wleeﬁn:cfzg;lgalsgl?c,c::::, Advert'ls‘ement‘:
. M s venture and snowed Ul ess. Gl
e 3Suid:§ptr}lllj12t§)1an in all dailies, wqekhes, farm peilocélsatlzl,n%rexf_‘ &
?;n?gel?fll‘ge and financial papers ov<f3r theé.%erlodt flre%xtriu}::/{'zslywe(;e iIIl) ember i
‘ ¢ August, four diireren e
1 l:}Il J’UESEIJ;EII‘}IZ’{I\R?ME)% camps. In all, 32 camps and 3,013 camper
ing boys’ and girls’ vacs e
visited. i i i rvised the forestry exhibits at
f the Service agaln supe e
A;(}pyesir;tw:siein Canada. Following the success of thetlog (:s?rkillirllquI:truc~
Clastsh' géllziice on the fair grounds at Calgary and Edlélogr(;?laon' tile Fiid
o lxsvere erected on the fair grounds at Saskato}?n anme rando  the e
%?rssparticularly fine example of log tgél_ltd_mg,t(z;\ntc}llesgse;:((})]ibits Jor oo i
i iration. In addition A
%Omgl]engvgleonesigglizggmrll)y local officers at _tvwelvel Ofbit’?e smaller fairs
e)(i)}?ibistions in the Prairie Provinces and British Columbia.
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The course of forestry lectures at Dauphin normal school was carried on
_usual. Routine publicity materials—calendars, posters, pamphlets, novelties
for distribution at fairs, and similar items—were designed and distributed

“gproughout the year. The district inspectors report a steadily increasing inter-

et in forestry problems, stimulated by the publicity work of the Service,
PuBLicATIONS

The most important publication issued during the year was the book of
Form-class Volume Tables for red, white, and black spruce; red, white,
jack, and lodgepole pine; and balsam fir. This embodies the results of several
years’ work by the Research division of the Service. These tables will prove
of great service to foresters and executives of large lumbering and pulp com-

ies in computing the quantities of wood to be obtained from different stands
of timber, and a large demand has already been experienced for them. The
format is designed to make the book of service in the field as well as in the
ofice. The book includes 170 volume tables showing the volume of wood to be
ohtained from trees of specified diameters and heights, and a number of other
tables of value to foresters and timber estimators. Two new circulars were
issued, namely, No. 27, Creosote Treatment of Douglas Fir, and No. 28,
Stain and Decay 1in Lumber-seasoning Yards. Forestry Topic No. 6, The
Christmas Tree Trade in Canada, was also issued during the year.

REVENUE

The revenue from all sources during the fiscal year showed a net decrease
of $33,591.28. With the exception of the fiscal vear 1926-7, the revenue was
less than that of any year in the five-year period 1924-5 to 1928-9 and about
§18,000 below the average. The decrease was due mainly to lessened receipts
of $24,17044 in timber sales and $10,298.51 in miscellaneous receipts.

The decrease in timber-sale revenue is due mainly to the drop in receipts
from the Pasquia forest, Saskatchewan, which amounts to $36,596.80. Although
the number of active sales was greater than the previous year, “Supervisor’s”
sales predominated, and, while this class of sale evidently fills a long-felt want,
the volume of timber thus sold was below that included in “District Office” or
“Head Office ” sales of previous years, as partly indicated by the decrease in
revenue. A substantial increase in the revenue from timber sales in the Big
River forest, Saskatchewan, somewhat offsets the net decrease in Saskatchewan.
Aetive timber sales show an increase of 16, with “Supervisor’s” sales predomin-
ating.

The revenues from fishing and nursery stock show slight increases and that
from tree seed is increased by $4,936.16. Grazing fell off somewhat in Alberta,
but shows increases in the other provinces; the net decrease is $689.01. Owing
to the continued dry weather the demand for hay was unusually heavy, result-
g in an increase of $1,009.17. The increased demand for summer-resort privi-
leges is also indicated in the increase of $1,005.95 in surface rentals.

The kinds and total quantities of timber authorized to be cut from all
reserves, the revenue of which is shown under the heading of “ Timber Permits ”
in the statement of revenue, were as follows: —

Fuel-wood (cords)

......................................................... 25,161
Fence-posts, rails, and piling (number)..................... ... .. . ... ... ... 338,070
Fence-posts, rails, and piling (linear feet) 15,060
Telephone poles (linear feet).................uuiueneei i, 1,670
Railway ties (number)........ ... ... it 770, 201
Saw-timber (feet board measure)...............oooueeeee e 7,568,961
Mining timber (linearfeet)...................ccouiueuieie oo . 498,760
Mining ties (number)................................. 500
Building logs (number)........... ... . 21,287
Building logs (linear feet).................ouiuiueeir e, 131,723
Miscellaneous (COTds). .. ......uuuuuneens e e e e 1,666
Miscellaneous (NUMDbET)...... ... ... iuuei et et 215

31178—3
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Sixty-two new timber sales were awarded during the fiscal year. The dues
payable amounted to $99,050.26, and $110,519.19 including arrears was col-
lected.

The kinds and amounts of material cut and scaled on national ferests i,
connection with timber sales are shown in the following statement:—

Number of active sales........oovueniniiiiin it 166
Sawlogs (feet board measure)......o.ove v ieiiieirenrieieeneenraneann 21, 804, 842
Mine timber—

Lagging (linear feet).......cooueeruiieii ittt ieans 115, 627

Other kinds (linearfeet)...... ..ottt it 718,016
Railway ties hewn (number).........ccoiiiiiiiiii it eiennns 29,014
Telephone poles (linear feet)..............ooiiiiiii i, 887,487
Fence-posts, rails, and droppers (number).............. ..., 18,683
Fuel-wood (CordsS)..cuueeeinn ot e 1,364}
Pulpwood (COTAS)..eeun ittt et te ettt et 1,105
BoxWood (COTAS) . cvvuir ittt 3,905
Piling (linearfeet)........cooouiiiriitiii it i i 24,767
Mine props (feet board measure)............coooviiiiiiiiiiiii i, 477,216

Mine ties (MUMDET) ... cuuiet ittt ettt 8,395
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Number Other Sources of Revenue
of Revenue | Number | Revenue | Number | Revenue Total
National Forest timber from o from of from Hay Miscel- revenue
sales timber | timber | permits, | grazing { grazing { permits | Surface | Special Tree laneous | Casual House a
operating| sales permits etc. permits { permits and rentals uses seed including} revenue rent sources
seizures fishing
$ cts| § cts] § cts] § cts] $§ cts] $ cts] $§ cts| $ cts $ cts.] $ cts. § cts.

Duck Mountain............. eerereaeas 3] 1,209 81 2991 2,463 23 17 183 60 388 25 566 35 62 00;.......... 36 00 4,909 94

Porcupine No. 1.. e 4 441 18 89 1,453 37, 1 2 00, 29 00].......... 2700f.......... 164 00 2,116 55

Riding Mountain.. 1| 3,553 25, 1,187} 10,417 08 17 160 40 754 841 1,744 57 145 00).......... 239 70 17,014 84

Sandl ands..... 3; 1,901 19 13 P12 3071 IR R T N 400].......... . coeiiuntn 2,108 39

Spruce Woods Y 10 P11 SR T LY R NS PN Y 62 75
urtle Mounfmn e S 16 55 25 34 331 00 178 75 72 60 16 00f.......... 50 00 847 60

Manlitoba Total........... 11} 7,105 43 1,614] 14,614 63} 69 677 00} 1,391 09| 2,383 52 254 00.......... 489 70 070 144 00| 27,060 07

Beaver HillB...coovivvniieirieniniiiediiiiiienneeeninnnn, 28 109 50 18 79 79 314 253.......... b2 L S P, 505 54
ig River 2| 12,269 99 761 388 32 2 31 52 163 75}..........
Dundurn......coovviiiiiiiiiinieniend i, 22, 84 00 5 155 68 2600f..........
............................. 269 615 25 156 917 50 80 00 1 00

Forta la Corne 7 936 82| 259 2,372 59 1 276 34 75 27 00

- e P T 6 41 50 51 36228f.......0.]ivinin,

D 17 S D P, 79 252 50 94! 1,549 48 41 50, 115 30

Moose Mountain 1 19 43 169 710 35 22 189 97, 223 33 275 48

Nisbet-Pines.. 8 981 66 242{ 1,347 05, 20 284 47 212 25 5 00

Pasquis..... . 36{ 25,818 72 88| 2,617 52 2 23 42, 220 25 8 00

Porcupine No. 2 13] 2,778 61 2931 1,979 61 6 70 78 433 25 140 00

20T U PN F Y N . 29 713 44 52 50f..........

Saskatchewan Total..... 67} 42,805 23, 1,531 10,518 19 406; 4,381 09 1,801 83, 571 78; 1,530 58;.......... 881 00 33 53 930 00] 63,453 23
Athabaska..............ooivviiiannt, [ P 3 43 40 7 82 28 725 .cuun.n.. 3500].......... 94 00f.......... 84 00 345 93
Bow River. . 2] 4,925 96 43 539 28 67| 4,264 02 17 00 125 5125.......... 22 00 3281.......... 9,853 57
Brazeau.... 12} 6,765 55 32{ 1,555 66 84 306 50%.......... 1,536 56 26 00}.......... 634 25;.......... 144 00 10,968 52
Clearwater... 4] 9,140 28 12 290 88 39 303 56, 475 573 78 14 19].......... 298 62 3080].......... 10,656 86
Cooking Lake. P 6 17 00 63 469 28 153 758)..........

Crowsnest.... 71 2,216 15 131} 5,042 41 140} 5,995 26{.......... 339 06

Cypress Hills. . )| 454; 2,363 76 92| 1,952 19|.......... 65 1 00

Lesser Slave.....ccoveeveiieiieiniannnn. 6] 9,41950)......ccifeeieiniiiieiiiiniidiiiiin, 650.......... 10 00f.......... 39 75(.......... 144 00, 9 619 75
Alberta Total........... 32| 32,467 44 681 492} 13,373 09 189 25 2,515 80 57352 .......... 1,234 62 63 61, 660 00] 60,929 72

British Columbln lleserves 22,684 71 23 91| 1,606 10, 41 25 297 80 201 67| 13,310 60, 199 61 9523.......... 38,658 25

Indian Head Nursery........ 14 6,248 95

Forest Pmducts Labontorles. 2 0&7: gg

..................... i)

Head Office (Petawawa)............. 5,721 38
Grand Total.............. 166,110,519 19 3,853} 35,480 49| 1,058( 20,037 28 3,423 42 5,768 93 2,559 77} 13,322 60 8,452 78 1,647 07] 2,934 00,204,145 45
Refunds..... 7,816 WBi.......... 1,717 ... 1550 . .........[.cooii et 1800)..........fceeuunen.. 9,177 40
Net revenue 192,702 46 3,853, 34,253 32 1,058 20,037 28] 3,307 92{ 5,768 90| 2,559 77} 13,322 60| 8,434 7 1,647 07; 2,934 00{194,968 05

JOLDANIA AH A0 LHOJIYT
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TrEE-PLANTING Division

Norman M. Ross, Chief
Tree Distribution

Everything considered, the season of 1929-30 proved to be the most
unfavourable that has been experienced since 1901, with respect to both nursery
work and general tree culture over practically the whole of the Prairie Provinces,
This condition was brought about by drought, heat, and excessive windstorms
throughout the season, following a winter of comparatively light snowfalls and
two or three periods of abnormal temperatures.

Conditions for spring planting were fairly favourable, as the soil, being iree
from excessive moisture, could be easily worked. From June onward, howeve;
—except in the extreme north and northwestern areas—conditions became worse,

On the whole, plantations suffered more than usual from winter-killing,
which was more particularly in evidence in south-central Saskatchewan and
central Alberta, and much less noticeable in the northern districts. The winter-
killing, it is thought, was due chiefly to the abnormal temperature changes i
January and February. Such species as Manitoba maple, willow, and poplar
were the ones that suffered; the ash, on the other hand, showed up splendidly,
and each season it becomes apparent that this is one of the most dependable
trees for planting in the Prairie Provinces. Plantations on the heavier clay
soils suffered much more than those on lighter soils. Established evergreens
came through everywhere in good condition. As might be expected, the newly
set out plantings were the ones to suffer most, owing to lack of precipitation,
Broad-leaved rooted stock did wonderfully well under the conditions, reports
indicating a survival of maple 90 per cent, ash 92 per cent, and caragana 95 per
cent. The cuttings showed a very high loss, the survival of poplar being 60
per cent and willow 67 per cent. Cutworms in some districts contributed very
materially to failures among cutting stock.

Newly planted evergreens were very hard hit. The spruce stood up fairly
well with a survival of 70 per cent. The pines, however, showed a loss of from
50 per cent to 70 per cent. Such results are naturally discouraging, but planters
generally seemed to realize that the loss was due entirely to abnormal conditions.

Precipitation at Indian Head during the growing season was approximately
only 4% inches, less than 50 per cent of the normal. At Sutherland conditions
were somewhat more favourable.

Field Inspections

Nine inspectors started out to cover their respective districts about June 1.
The inspection lists included 13,011 names, of which number 2,672 were new
applications. Notwithstanding the very discouraging weather conditions, reports
indicate a continued keen interest in tree planting and rather an improvement
in the care of the plantations. Of 6,280 plantings of two years and over reported
on, 81% per cent were good, 154 per cent fair, and only 3 per cent poor. The
dry season, of course, accounted for a much smaller growth than usual and alss
induced early shedding of leaves in the fall, indicating a satisfactory maturing
of the new growth. Reports are rather free from mention of damage from rab-
bits, hail, and insects. Red-spider injury on spruce appears to be rather preva-
lent, in some cases being the cause of considerable damage.

A good deal of interest has been shown during the past few years in the
establishment of shelter-belts for the protection of field-crops. The number of
belts set out for this purpose is gradually increasing, and a number of the plant-
ers have reported that already a benefit to their crops is quite apparent.
Though of late years there does not appear to have been any serious soil-drift-
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The past season has emphasized the great importance of surface cultivatiop,
especially the value of keeping a good wide strip well worked along the edges
of the already well established plantings, so that the trees have as large gy
area as possible from which they can draw moisture during periods of drought.

All inspectors report on the increasing number of farmers who are improving
the attractiveness of their homes by setting out ornamental trees, shrubs, ang
flowering plants and by the establishment of lawns. The increased interest
in the cultivation of the more hardy tree fruits is also noteworthy, as is tje
success attained by many in these experiments.

Distribution

A total of 8,537,375 seedlings and cuttings of maple, as}‘l, caragana,
poplar, and willow were sent out to 6,486 applicants in the spring of 1929,
Of these, 4,223900 went out from Indian Head and 4,313,475 from Suther-
land. Nine hundred and sixty-six applicants were supplied with 138,700 trans-
plants of spruce and pine from Indian Head, and, in addition, 118,000 seedlings
were shipped for planting on the Spruce Woods National Forest.

The broad-leaved shipments were packed in 12,702 bales. Weather con-
ditions during shipping were ideal for that class of work. Shipping started on
April 20, and was completed in 14} days.

General Nursery Operations

Spring opened up rather late, and weather conditions were cold and back-
ward up to the end of May. Growth was slow in starting, and owing to subse-
quent drought the broad-leaved stock did not develop normal growth. The
stock, however, is well rooted, and, although somewhat small, will make quite
satisfactory planting material Poplar and willow cutting-stock plots made but
little growth and furnished very little material for cuttings in the fall. Ever-
green seed-beds came along very satisfactorily owing to artificial watering. For
the first time there was some winter-killing in both spruce and pine beds, as
there was practically no snow covering during the winter. The loss, however,
on this account was fortunately not serious.

Six thousand square feet of new seed-beds were sown to spruce and Scotch
pine, also some small lots of red pine and Western larch for experimental
purposes.

Seedlings of spruce and Scotch pine to the number of 397,656 were set out
in transplant rows, and showed an excellent stand during the early part of the
season. In late August and early September several days of intense heat
occurred and the young transplants were severely injured. Probably 50 per
cent of the new transplants succumbed during these few days.

A total of 6,721,600 broad-leaved seedlings and cuttings have been heeled
in at the two nurseries—at Indian Head, 2,502,400, and at Sutherland, 4,219,200.
Evergreen transplants to the number of 177,150 are available also for spring
shipping.

Seed Collection

This was a fairly good seed-year for maple, and 2,219 pounds were collected
in the Qu’Appelle valley, 3,522 pounds in the Dauphin district, and 300 pounds
on the Indian Head nursery. Owing to the very hot dry season it was very
difficult to make collections of caragana, as the pods split open so readily under
such conditions. Two hundred and sixty-three pounds of clean seed were col-
lected at Indian Head. Small quantities of balsam fir and Scotch pine seed of a
special strain were also collected at Indian Head. A considerable quantity of
Abies balsamea cones were collected from squirrel caches in the variety plots
and a fair amount of good seed threshed out.
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RESEARCH

A start was made this year to secure complete plotting and measurement
cords in all the permanent plantations on the Indian Head nursery. Alto-
ther, eighteen plantations, of a total area of 31-72 acres, were carefully
rveyed, every tree being measured and plotted. Some of the plantations

ere marked for thinning and in addition trees to be left for t
and were banded with white paint.  ‘eft for the permanent

eight Measurements in Variety Plots

Some indication of height

ble below -growth of the various species is given in the
e —

Plantation No. Age Species Height of Dominants
Feet
Tamarack.................. 31-0
) T 25-0
Tamarack.................. 280
Tamarack.................. 32-5
European Larch . . 36-0
Tamarack........ 355
Tamarack........ 35-0
Tamarack.................. 32:0
Scoteh Pine................. 32-0
Scotch Pine................. 31-0
White Spruce 31-0
White Spruce 26-0
White Spruce 16-0 (with caragana)
White Spruce 18-0 (with maple)
- Scotch Pine................ 22-5 (with caragana)
z .. Scotch Pine................ 26-0 (with maple)
2. . Scotch Pine....... 30-0 (with ash)
. [ 21 |Lodgepole Pine... 24-5
D ) T 21 \Jack Pirne......... 24-5
;%é\ ................................. ig .(I:aclk P(iine.s. ................. 26-0
olorado Spruce............ 13-86 (wi
3 @. 18 |[Colorado Spruce............ 12-40 g:;tﬂ f:;g%:)na)
;éﬂ}zﬁ?.—Diﬁerence in height of Colorado spruce, 0-54 ft., average of over three hundred measurements
Height of
Species Ase Domin-
ants
Siberian Larch.............................
wropean Lavch . L1111 I g{ 39-0
’ngmaracli. o 21 :3’,3(5)
.Japanese Larc :
Norway Spruce %5 g;g
$White Spruce (var. Black Hilis) 21 26-0
E&lsam E 21 27-0
c .

Ip the spring a large number of exotics were lined out from the seed-beds
both in trial-ground nursery rows and also in transplant beds, where they could
§e watered. Altogether, 1,772 were planted in the nursery rows and 941

the transplant beds. In addition, 80 seedlings—five of spruce and the
t of six species of balsam fir—were left for another year in the seed-beds.

Field-shelter Studies

These were carried out at a farm, ten miles north of Indian Head, where
“ere are two mile-long caragana field-shelter hedges running east and west. A
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/ 7] nd oats on the nortl
v between the two hedges, with barley an ol
ﬁ%]d (())ff gl}ée?foxl'?}:; hedge. Seven strips were laid out with twelve la(gufarg foot
Zlarflple plots in each at intervals of 15 fee;5(2)5 fe;té(?oncfl sg gtrlltl?r)l Ec(}))e ﬁeldeet F??é
f the hedge, and also at an eet ¢ -
ggg; f)}r‘llet(}:linzl(;?lt()ll side of %he field and two ontthe crilogt? 51dtel.l ;1;1};% estout%}er(.loiﬁlq
lv balanced because harvesting started betore Lhe L he Li
g?gjggtgéo(?:rtﬁe north side of the field were completed. Three lines were done
i ;0 in the barley. - —
" thfnofﬁ: g:gs t;n?i barley the results are very %trlkmg (})Utt to ueigogz gztgétég
- i influence that co 1
feet from the hedge. Beyond th:at @here is p?f in uence that cou O et foon,
In the wheat there was a significant_difteren P ) O or T et
: t a five-to-one probability in favour of tt ! the
%Ilhe((ai hee(iiiéﬁ(%?lgasﬁg to 105 feet or so. As far as could be est‘lmﬁte%, 1uhe éxrecrl‘b;_ N
hadgin all probability increased the total yield by two or three bushels per acre
over the field as a whole. '
Pathological Research

] ime i disease affecting prin-

: blem of most concern at the present time 15 a
vipalrlI;1 et}?éoRussian pof)lars and commoqu'knc;v}rn ;osurllb;%lt?{tiggnsliggk i’f}hfﬁg
; two types of disease—one Injuring the : 1 the
Isl(:lelgler? ;):d ?he o};}?ler appearing on the trees in older p_lant?)tﬂfns. Itthlli. &?IL
yet been determined whether there 1s any direct relation between )

forms.

Canker: (A) Nursery Disease ' ‘ ‘ ‘
PO’PZ?T InvesTicaTiONS —Study of this serious infection was first commtla{nqedt;n
the summer of 1928, a very large proportion 1of the pop]yﬁzg}t&nihitgfs S;]I(l) weﬁ

i howing damage from this cause. > s sh v
gorest nnlirsfé‘yﬁiteat‘fof)ll aS ]lfene dg” areas, these injured spots being oval 1nh :l}flatlie*:
Jg;ﬁ‘legsed up to 1 inch in length and with the tissues dead over one-halt the
3 : he stem. ) i
urcu’rrnhf:r:&?m%ft ;Cv:s Sat once made to isolate thef cau§all) Qrganlsmr giode}iéeiﬁl

s ber of bacteria and fungl being secured. next
spots on agar & f this disease as possible, to which
- o find cuttings as nearly free from this _as possible,
:;%) SVZ)ar;lset‘E)hoSsarfds ofgcutt'm-gs were selelcteldg;)g‘cal;ehful ﬁg;}:;iciggne )l(?)egrcnteor?’fil
these were planted in early in the nent:|
}gfr%’s}g)?gnﬁf)us; and allpgrew well w;b}?oug fad tlrz(xicetooft hténec onnlﬁ‘séﬁr};,) rgé}iﬁ;ﬁé
is discov and its confirmation n the held le ur
gi}sli:sus(g::sd(.:o;):lrgw, by which clean cuttings In clean ground are found to give
i - lars. ) ‘ -
dlsea';‘%glaifoglgt?;n of these clean plants in the gref_n-hou'i‘ehip;r(g;/ggne;}lmtl}i Ix);g;z
ia 1 i 10n s sm (3
and bacteria isolated to be harmless with one e_xcelp . i T
of Septoria) produced the typical nursery S | case
irrllfilyis ainfgll‘inprobabizl)ity the cause of the disease. Further greenhouse tests are
ow being conducted. ) )
e Aefu%ther gseries of tests 1n the field in 1929 has
figures relating to the nursery disease under discussion. he
to live over winter in the cut}t}mgs a,nc%1 totcg;bgggli%rgov; b ltheecol'lar T
i illing the new shoo lar. ) l
e A k'll such shoots appearing during the
dition is often seen in the nursery, many s shoots appeanie ed to e
1 ith vellowed leaves which later dry out, rer : o
(Sifel:én :‘i‘ervr‘;.lt The former practice of removing these dead shootﬁ is, Iﬁ)fwc%;; ;
valueless. The entire plant must be l'lprt(,)}?ted \then doxll)zssuc ve E
i h sence of this fungus in the roots an se. o
first Is;grclfrtilsef teoptiaest the part played by this blackening disease 1{1 klll;r(lj%u?f
young poplars from cuttings, a number of varieties were planted, clean,

yielded some interesting
The disease was proved
next spring after

|

uplackened ” area, proving the presence of the disease.
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yun and diseased stock, respectively, being used. Clean cuttings were selected

- earefully for absence of surface blackening or of stain in the pith, as described
gbove, and known to grow free from disease.

Normal-run cuttings were taken
+from the regular spring shipment; the diseased specimens each carried a
, After planting it was
expected that the fungus in the diseased cuttings would resume growth and
“eventually succeed in killing the new shoot above ground, usually by girdling
at the surface of the ground.

Results from the test plantation with regard to the losses during the summer

< of 1929 show the average survival from clean cuttings to be 82 per cent, from

the normal-run cuttings 59 per cent, and from the diseased cuttings 33 per cent.

The indicated loss of almost 50 per cent of the normal-run cuttings from
this disease shows its serious nature in the field and emphasizes the value also
.of the selection method of control. These figures show only the loss in one
seazon, but diseased cuttings will often fail after a season of apparent health,
and the final loss is greater than the above figures indicate.

2. ConTrOL MEAsuREs.—-The field tests and greenhouse plantings of poplax

" cuttings indicate that for the selection of clean cuttings ocular inspection is suf-

ficient, followed by planting in clean ground. The latter procedure is not proved
o be a necessity; but until the experimental proof that it is unnecessary is
secured, the selection of clean ground should be urged as a reasonable pre-
caution.

Poplar Canker: (B) Perennial Canker

The disease discussed above is a nursery form and is quite distinet in
character from the disease of older trees which produces an ugly and damaging
perennial canker of stem or branch. This latter injury, perpetuated by a fungus
of the form genus Cytospora, is of unknown origin, the fungus involved serving
merely to continue the disease. By inoculation the Cytospora appears harm-
less on healthy tissue, but in callus tissue surrounding wounds in the Russian
poplar it becomes established and by repeated annual injury with fresh callus

formation causes a very common and eventually fatal deformation of other
frees.

¢ 1. InvesticaTioNs.—The first step in anv research problem is a search of
the available literature for possible record of previous study in this connection.
In the case of the poplar diseases here, the world literature has been gone over,
in so far as it is indexed in the libraries of the Dominion and United States
Departments of Agriculture and a number of other institutions of equal stand-
ing. Only two references—and these of doubtful value have any bearing on
the problems here; this would indicate that the study is practically untouched.
After this discovery had been made, pure-culture isolations from perennial
cankers were made, and fresh specimens of the disease sent for check 1solations
to several prominent investigators. The consensus of opinion pointed to the

- Cytospora form commonly associated with this canker, and this is cited as the

organism responsible for the continuance of the disease. A number of inocula-
tions in the greenhouse, with entire absence of infection, lead to a belief in the
low-vigour parasitism of this fungus, suggesting the need of some assisting cause
"(e.g., a wound), producing energy which may be mechanical, fungal, or bacterial
In nature. Whether or not the Cytospora may establish itself in any wound
is not definitely known, but in view of its universal distribution infection is
highly probable. The great majority of such wounds may heal over, perennial
eanker resulting only in those wounds which, for various reasons, fail to do
%0, where a weakened callus growth is produced which is progressively pene-
trated by the slow annual advance of this fungus parasite.

31178—4
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This disease is being carefully investigated for explanation of the origi,
of these perennial cankers, particularly its possible relationship to the nursery
disease. ’

2. ConTROL.—ObvViously no control measures can be devised until the causq)
agency is discovered. Providing this is done, and that it is a form which may
be regulated, the Russian poplar may be propagated at some future date free
from this serious injury. If, however, the Cytospora is proved a sufficiently
strong wound parasite to attack any open tissue and survive in a fair propoy-
tion of these openings, the Russian poplar will be subject to this disecase with-
out a practical remedy other than the doubtful method of breeding for resistance.
That the Russian poplar is more susceptible than the cottonwood (Popylus
deltoides) seems evident, although the latter species occasionally shows 4
similar canker. The present need, however; is for close search of a possible
cause, which course is being followed.

(C) Other Studies

No other major pathological problems are available at this station or i
the established farm shelter-belts so far as is known. There are minor diseases
of elm, ash, and caragana known, as well as several forms of injurv—some
serious—on balsam poplar and aspen (Populus balsamifera and P. tremidoides)
in natural wooded areas near Indian Head. These latter are worthy of special
study in view of the rather general utilization of these species for cordwood, and
a beginning has been made in this direction. The diseases of hardwoods men-
tioned above are all leaf-stopping or defoliating forms, and easily subject o
gpray control if injurious in the propagation blocks in any unusual season.

Herbarium

A very representative collection of the fungous flora of the region has been
assembled in the past two seasons and is being added to by exchange as well as
collection whenever possible.

Preservative Treatment of Posts

There are now approximately 600 posts of several different varieties under
observation, treated with creosote, creozol, and zinc chloride, with a sufficient
number of untreated posts for checks. The first lot of posts (Russian poplar)
was treated with creosote in the fall of 1916 and to-day, after thirteen seasons
in the ground, the posts appear to be in as good condition as when originally
set out. Farmers are now taking a very real interest in this particular ques-
tion, and inquiries along this line received during the winter were so numerous
that it was found necessary to get out a mimeographed circular describing a
simple and practical method of treatment which could be employed directly on
the farm.

Fruit

Standard apples on the nursery at Indian Head this season have an enor-
mous crop of fruit, but owing to the extreme drought this fruit did not attain
a normal size and lacked very much in quality. Plums were badly affected by
plum pocket. For some years this Station has been testing.a very promising
variety of gooseberry, the fruit of which is very similar to the English goose-
berry, and much larger and of better quality than the ordinary kinds grown
on the prairies. Not only is the fruit much superior, but the bushes seem to
show more hardiness, and plants from these bushes are being supplied to the
Morden experimental farm and one or two other places for testing over &
wider area. o

At Sutherland conditions do not appear nearly so favourable for fruit
culture as at Indian Head. So far, apples which have been so successful 4t
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the latter station have not shown hardine

i _ b ss at Sutherland. T
:wgg.l, hoivlevgr, are being continued. Plums, also, have not done so well
Indian Head, but last summer several seedlings originated at Indiaen I?e;cg

came Into bearing gt i i :
quality. g at the Sutherland Statlofl, producing fruit of very fair

ests in a small

Publicity

Exhibits were prepared

_  prey and set up at the summer fair
Regina, and, as in the past, attracted very consideral?llési
javpurably commented upon. Addresses on tree
radio and at several farmers’ meetings.

in Saskatoon and
r nterest and were
planting were given over the

Nartwoxan Foresrs 1n MaNrTOBA
Col. H. I. Stevenson, D.S.0., District ¥

The work of the Manitoba ins i ¢ 1 ini
of @he rllz}tional fprests' in Manitobapzcxf(liont}?ftici)acr(}:m?)?siieth]%uaccicmlll\lisuathn
;ﬁi?nf?re (())rfestth ly}ng within the province of Saskatchewan, and of the prc())tl(la?tzia -
irom fire of ¢ e Iorests on the public lands within the province of Manit bOn
‘ atter purpose these lands are divided into three fire-ranging diIsl’;r(i)ctz-

bnown, respectively, as the i N i
ﬁre-raﬁging ey, Manitoba North, Manito I, South, and The Pas

orest Inspector

Fires and Fire Protection

The fire season of 1929 was the longes 3si
enced in the history of organized fire plgotgc?ilz)crll’ iI:;lObr's}i(l: :
During the winter of 1928-9 the snowfa llwas I
:tgectt 051 the already parched condition of the forest a
ijel?igd ﬁl;l(;lsn% the last week in _Mar'ch and almost immediately following thj
feriod B st;ggn to break out in different parts of the district. From agﬁ N
decidedly unfarxl/ ponll)ti’ condlthns at the commencement of laét season yre-
| gty unfa gurat.e, and this state of affairs existed practically all over“ fﬁe
| getsict for uration of the fire season, which lasted until the second weelg
. _rainfall) together with

¥, the worst ever experi-
province of Manitoba,

ght, and had little or no
reas. The break-up came

o As i i i
ﬁcarry%ggTSZIS?St g}i?gs, “tv}(;;akfggytahl (iﬁnadlan Air Force assisted this Service
i ;gtlon co-operated with this Service ein zslir?rm:';a; £ing districts. - This organi-
| Nu -lv)ases for aerial work are located at Lac ¢
I “(;m ay House. Detached operations are carried o
eo 1nr1t{peg?51s, Berens River, and
* operation for the first time last ses
aﬁ}111)1)}91(1 with two-way wirelesg setsedson.
L 0 When rapid communication was ital i
sty ) . Wwas of vital importance j i
{ %Wev?fcivshge?g}l}é il&t)irsfe;ed with thle transmitting and reclgptti}cl)i (‘)‘;O;rlx(ésss;getzlsc
f ere no icati isfactory
mescages wore hawnog ool arllrlnaz1 i,Sground communication was satisfactory

o : L patch.

-earrclryaf:p?itrfgd x&ﬂhgkﬁ) I‘ngli upslelz;ip by thflstirvice during the late winter
L £ . pose of detectin isting 1

| S’Qppresmon of winter fires. This operation commenced ir% i\?[?lgchazsriscltlxtislrrll]atige

All sub-bases and detachm
. : ents ar
During the height of the fire si‘ouat?or:l3

dms—yy



28 FOREST SERVICE REPORT, 1929-30
1 iti it the operation qf

i I ime as ice conditions would not peyrrm : :
tailrcligftu?(‘;llﬁtstg%h f(i);:‘mwinter flying. Planes for winter ‘k‘) ozle{s were stationed at
E(lllomnorant Lake N'orwadeousieﬁt:rn %oggictig:s BEOMngizh ?g i\.lav) amounted tqy
1 ring under w 1t] Mas 0

252 ’}I;c})]Sr;cmzl;gftE;; 1g1nder summer conditions (May to November) to 2,607

hours.

) d Eatraction ) .
Seedocgollalxizmt‘})lz ::pply of seed of Manitoba maple (Acer Negtqndo)IDanqi III‘SSS pﬁn?
Pinus 7€sinosa) required by the Forest Service in the Pramef Ié(c)l\‘ wces Se:;
t(> zg“secured in this province. During the past year the croploo séed Igrop wq:
Vve:s negligible and none was coﬂecié:g.afT]})leaul;)/lhairél.to%zi1 i;ng& :1 e D YO
heavfy, artldn?l,xgseéyp(;ltmldr?dﬁfeﬁgac?,c Saskétchewar},‘where it '»Yill be utilized tn
gll*gwosrfc?ck f0; distribution to farmers in the Prairie Provinces.

Surv%y;ere were three parties in the ﬁpld last vear xca(ixilrsignli;ngtﬁ?echilslgi o}fhz!i
; of these partles were Opere : et
IC)IULPWOOda?g:aanT;‘}Yg third in the Saskatchewan River area. 'glé%;zgopzzgfs
Oflalﬁi;ge\jelsofl river examined a total area of approx1matily ’Re’p 00 acres
while that on the Saskatchewa? river exaiélrigegt}?ézof()égggr :S r;:}s].e [Beports bate
: arty showing, among ov ) ] y
}))F igoggeglgfgh:gt:l?fehf gr p{,llp that is available and a CIaStS}iﬁci;g)r?a toefdt};olxiﬁ;l
4 erchantable timber, young growth, Stasha: owth,
Ungr?rsxsvl;crgp}sle%ilrzgioils(,Hxlvater, etc. Maps have been prepared showing for this
ggtal area of]4,325,000 acres detailed timber conditions.

rest Inventory . ) .
e An inventory of the forest resources of Manltoblatha;y;e?goggifggé :wn
This project which will take several years to complete, ?h O e

o 13c JThé work done to date includes a general tour of the s portions
o e since, the preparation of a plan for future work, and a specia ?)od-
o )'d‘l'e pr(?tlhe ‘rovince into districts. The results of the cruise of thefpu p“é od-
dl}”::?n Oarea E‘l 1927 have been compiled and agljusted, and a.setfo rlnggp8 has
been prepar d showing areas of all fires of which records exist for 028, o
ll)ggg plﬁpgz)isiderable "amount of data on conditlotn}-ls of0 lgggratt?grlllrgf I?CSenseees

! nd steps have been taken to secure Uhe €o-
aouf:cg;]c)l'lwlfit?l(‘ii’rr?ber lar?ds in the preparation of the inventory.

-eational Uses . . '
fee Zatrf;(i(ed increase in the number of visitors at the summer rqstprts lgr?;g
national forests of this province w?s }n.oted last Suginleort’sa:gdltr éirgggignzll)%acili-

ds of the citizens of this province 10T 10 r 2 ] i
tiheast ;}getgzls%ar;essorts are increasing. The following is a brief résume of

b ' : i
activities carried out by this Service at each of the resorts during the pa
summer:—

. ‘ d to be
Benito Beach Resort.——Apprommately 4 acres of land were cleare roa(_i,.

1
N . il-
which is the highway to this resort from the North, was graded, greatly facl

used for camping and parking purposes. In addition to this, the Alpine

tating the accessibility of this beach by automobile.

i ed at this

Kamsack Beach—Approximately two acres of land were cleare gpmh
levard fronting the

i hains long was cleared along the bou .
Allalfze};n‘(‘iflgfrjaxﬁec%gthcro?lghout. 8 This path affords a wonderful promenade alon

resort to meet the increased demand for picnicking and parking space.

the whole of the water front.

| six tree nurseries.

$aced approximately 6 by 6 feet, and covered an area of 40 acres.
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Two additional tennis courts were built, making a total of three at this

2 f?'?gesort. That portion of the road passing through the forest reserve fromn
{ - Kamsack village to this resort was gravelled, which treatment has made this

road by far the best section between these two points. Further improvements
at this resort consisted of the construction of a pier for docking boats and
the erection of a 16-compartment bath-house.

Clear Lake Resort.—The most important improvement at this resort was
the construction of a 9-hole golf course. This project was completed excepting
ihe seeding of the fairways and the sanding of the greens. A graded road was
built from the east end of the Clark Beach subdivision eastward to the end
of Clear lake and then extended around on the north side to join up with the
road running from lake Audy to Clear lake.

The total daily average number of visitors to the summer resorts of the
district during July and August is estimated at 1,400.

Grazing and Hay

The use of the national forests by settlers for grazing stock showed a slight
increase over the preceding year. On the Turtle Mountain forest 35 permits
were issued for 514 cattle and 97 horses; on the Riding Mountain forest 14 per-
mits were issued for 275 cattle and 38 horses; on the Duck-Porcupine forest 17
permits were issued for 370 cattle, 18 horses, and 10 sheep; the total thus was

§6permits for 1,159 cattle, 153 horses, and 10 sheep.

Owing to the dryness of the past summer the hay crop was not nearly as
good as usual, and as a result the demand for hay was very keen. Practically
all known hay meadows in the national forests were cut over. The total amount

of hay cut shows an increase of more than fifty per cent over that of the pre-
vious season.

Timber Sales and Permits

Owing to the depression, the returns for this year showed a considerable
falling off from those of previous years.

* The Riding Mountain national forest still continues to lead in the number
of permits issued and the quantity authorized thereby. The Riding Mountain
and Duck-Porcupine forests supplied practically all the material authorized by

permits, the cutting on the Sandilands, Turtle Mountain, and Spruce Woods
forests beipg almost negligible.

4 Nurseries

Satisfactory progress was made during the summer of 1929 at each of the
The sprinkling systems were improved on some of these and

_ there is now an entirely satisfactory gravity water-supply at each nursery.

Additional areas were added to some, and the necessary improvements were
made to keep pace with the growing demands for planting stock on the National

{ Torests. Abnormal losses in one-year-old pine seedlings occurred at two of the

i I;ﬁrseriqs. in the early spring; precautions are being taken to safeguard against
§ arepetition in the future.

The following list shows by species the quantity of stock on hand: White

i spruce, 902,000; Colorado blue spruce, 12,000; Siberian larch, 8,000; red pine,

490,000; white pine, 400; jack pine, 744,000; Scotch pine, 45,000; lodgepole pine,
398,000, total, 2,429,400.

anting and Seeding

' No reforestation by direct seeding was attempted during the past year.
2e only planting done was on the Riding Mountain forest where 47,500 plants

thiefly white spruce) were set out in permanent plantations. These were
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Publicity

It is encouraging to note that during the year there has been a markeq
increase in unsolicited requests for lectures, literature, and information regarq.
ing forests and forest products. The weekly lectures at the Dauphin Normg]
School have been continued, and many of these lectures have been modified t,
meet the requirements of collegiate classes and various grades in the publie
school. Considerable information has been disseminated through the active co-
operation with Service clubs, Women’s clubs, Western Retail Lumbermen’s
Association, Farm Boys extension service, United Farmers of Manitoba, ani

church and teachers’ organizations.

NaTioNAL FORESTS IN SASKATCHEWAN
James Smart, District Forest Inspector

The Saskatchewan inspection district includes all permanent forest-reserve
lands within the province of Saskatchewan, with the exception of areas knowj
as the Cypress Hills forest in the southwestern part of the province and the
Duck Mountain forest on the central eastern boundary, which are, for admini-
stration purposes, under the jurisdiction of the Alberta and Manitoba inspec-
tion districts, respectively. The reserve areas under the Saskatchewan inspec-
tion district comprise approximately 5,212,523 acres. The greater portion of
this reserve area lies within the northern timbered section of the province, from
approximately Township 36 on the eastern boundary and Township 52 on the
western boundary. The remaining reserves—nine separate blocks of reserve
Jand—are located south of the above, in the prairie section of the province, ani
are widely separated; with the exception of the heavily wooded Moose moun-
tains they are essentially afforestation areas, at the present time used exten-

sively as grazing lands.
Complete jurisdiction, including timber administration and fire protection,

is exercised by the Forest Service over these forest reserves, and the Service iz
also responsible for fire protection on the timber-lands outside permanent forest

reserves.
There are three organized fire-ranging districts to cover fire protection on

the areas outside forest reserves.

Fire Protection
The Saskatchewan district was subjected to an extremely hazardous fire

situation from early spring until late autumn. The previous fire. season had
been considered the most protracted and severe on record up to that time, but
conditions were much worse during the season just past. This, of course, was
due to dry conditions of the 1928 season followed by a winter with little or no
precipitation and the continued lack of rainfall and abnormally high and per-
sistent winds during the season. In comparison with the two previous seasons
forest reserves suffered from increased fire damage.

The fire-ranging organizations carrying on the fire protection in all the
timbered areas outside national forests had a busy time throughout the entire
season. Many of the fires occurred on areas difficult of access; this accounts
for the great number of fires being in the larger classes. Of the land burned
over, a great. portion was non-forested land, comprising grassland and muskeg.

The Prince Albert and Battleford fire-ranging districts, mainly confined to
the southern fringe of the timbered portion of the province and settlement dis-
tricts, are patrolled by means of canoes and saddle-horses, and the detection
of fires is further effected by a system of lookout towers. The fire protection
in the northern portion of the province as far as the Churchill river is accom-

S&Skc % i i i g y
» &tchewan Air Patrol district were given b the diStI‘iCt office staff t
A 0

@strict shows a slight, increase for timber sales and permits
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plished by the use of aircraft operated b th

ed : eR . . .
ggfrémtglc)on \;nfzih the Saskatchewan Air Pgtrol sta(ga:)lf %?‘I;agigeiu Fl‘é)rge aly 5
rezcionniso : Te c&arrled out by means of aircraft but practicalf. alloﬁ oy i
;pv S8 l also e ected.by the same means. In 242 flights 930 ﬁl ot
were done, covering a distance of 61,055 miles. ours of flying

i Hay and Grazing

Hay permits showed a deci i
. A cided increase over revi ; :

(cfgjllle};o th3e fact that the past year was the driestp " lg;;zn}’egrs, OWIng prin-
G ere 301 permits covering a total of 5,374 ton: P cec for some time.

razing continues to decrease: this is d’ imari

> L C . ue primaril
‘g‘it]?gi\ gf iarrln}ng Is changing, Mixed farminé) is nloz' tion t}\lze fact that the
lan i*:ueée cuﬁtlvatlng pastures and raising forage crops. The ogueﬁ and the
8 1ss was 406, covering 6,019 cattle, 2,216 horses, and 420 :l?égper of per-

Miscellaneous Usee

\is ﬁ .
he u{&(;(zlﬁr;ggu:or};:;:gés tfol tthe number of 883 were issued durin
| ses e sted of lot rentals, fence bi shi i

the als, 8, cabins, fi
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Recreation

An additional fift ;
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Land Classification
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of the department and
° were subseqr 7 wi
proposed forest reserve and opened (flgfnsteltytlg:lfe}rlgrawn from the Three Hivers

Publicity
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f which thirty-two were awarded, involving 9,631 000 feet board
measure orf’ sopruce, 500,00(})7 feet board.measure of poplar, 10,000 feet bf)ard
measure of jack pine, 10,371 jack pine ties, 590 cords green jack pine cordwood,
and 1,535 cords fire-damaged spruce pulpwoed. During the year 63 sales
ere active and 17 were closed out. . -
e The activity in timber permits was very brisk during the year; the number
of permits issued shows a substantlal' increase over previous years. The
greatest activity took place on the prairie reserves; the material removed con-
sisted mainly of green poplar fuel-wood and willow fence-posts. .

The pulpwood situation was very quiet; sales were confined to materia]
that was fire-killed or fire-damaged during the past fire season.

All logging operations under sales and permits were g}ven'careful super-
vision and, with the exception of fire-killed material and inferior species, all
timber was marked for removal. ' -

The past year being very dry, with an exceptlonally dry fall, fire conditions
were very hazardous at the start of the logging season. All operators were
therefore informed that no brush-burning was to take place until written per-
mission had been secured from the supervisors. At the beginning of the season,
therefore, brush was piled, and when conditions were favou}‘able the operators
received instructions to burn. Carefu] supervision was exercised by the rangers,
with the result that, with one or two exceptions where conditions did not become
favourable, all brush was purned, and a final check-up in the early spring
showed that conditions were safe.

applied fo

Reforestation

Nurseries—The estimated amount of seedling stock of all species on hand
in all nurseries in the fall of 1929 was as follows: 3-0 stock (3-year seedlings),
372,115; 2-0 stock (2-vear seedlings), 2,412,635; 1-0 stock (1-year seedlings),
2,650,647; total, 5,435,397. .

This total scedling stock represents an increase of only a little more than
half a million plants over the total of this class of stock reported in the nur-
series in the autumn of 1928. This condition was partly attributable to the
drought conditions of 1929. There was an estimated 33 per cent mortality in
the transition from the 1-0 to 2-0 class of stock. A total of 167 pounds of seed of
all species was sown in those nurseries in the autumn of 1928 and spring of

" 1929 as compared with 2185 pounds sown in the autumn of 1927 and spring of
1928. It was estimated that the seed allotment of 167 pounds would produce
approximately 2,500,000 seedlings surviving in the fall of 1929, =o that the
actual survival of 2,650,647 seedlings, as shown above, is yuite satisfactory.

Of the 5,435,397 seedlings of all age-classes reported to be in the nurseries
in the fall of 1929, there are approximately 32-9 per cent of white spruce, 35°3
per cent of jack pine, 16-9 per cent of lodgepole pine, 12-3 per cent of Scoteh
pine, 1-7 per cent of Manitoba red pine, and 0-8 per cent of Siberian larch.
The rather unfavourable relation of white spruce to the sum of the several
species of pine is the result of so many of these small nurseries being located
in proximity to areas unsuited to the establishment of white spruce forests.

The transplant lines contained a total of 749,672 plants in the fall of 1929.
This total represents an increase of 297,815 over the 451,857 plants of all classes
reported to be in transplant lines in the previous autumn. There were almost
600,000 seedlings set out in transplant lines in the spring of 1929. With 435828
of these surviving in the fall of 1929, the mortality was 27 per cent.

Planting—Small planting operations were carried out on the Dundurn,
Nisbet-Pines, and Big River forests during the spring of 1929. Approximately
14,000 of 2-2 white spruce and 32,000 of 2-2 jack pine were used for this work;
one-third of the stock was set with a 4 by 4 foot spacing and the remainder with
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6 by 6 foot spacing. The planting operations in the spri 7
been more extensive if it were not for the fact that 47 é(r))glgfg 20-f21jz2c%cw?rlllédir? iﬁg
Pines nursery were used to plant a sixteen-acre block in September (?f 1928
There was an excessive mortality in the jack pine planting of the autumn
of 1928, indicating that planting at this seaso nof the year is not practical
?ﬂless 1t has beep prgceded by an unusual amount of autumn precipitation. The
jack pine plaptmg in the spring of 1929 in the Dundurn forest "also suffered
heavy mortality owing to dry soil at the time of setting out the stock and
3}mo§t e(zintlre absence of rain throughout the ensuing season ane o
. Seed Collection and Extraction—A total of 128 b . ] 1
125 bushels of white spruce cones were collected in 1lzlhseh e%:ll()fof] a(1:13251ne ’l?}rlli(;
gpgg]égtsg’éilld;td foitgou?d§3(;f4cleaél j$ack pine seed and 86 pounds of clean white
] S 0 .74 and $3.71 per pound of clean & i
In the spring of 1930, there were supplied to the Tree Plan(tafn(?g r]?)si}zfi)gé;’lelgi
Indian Head and the Forest Service offices at Winnipeg and Calgary a total

{ 60 pounds of whit « : .
gf balIs)am fir seed. ite spruce seed, 10 pounds of jack pine seed, and 44 pounds

Silvicultural Research

Experimental Cutting Areas—The s i

_ ) 4 — sample plots established in con 1

:r;;}ést};? Sﬁggtsg‘g/er exi)erlmental area for the study of conditions in d?f?ggﬁ
ce cut-overs were re-examined. Plans for a simil -

gg(x)x‘i:" sg;etggai;vniuip gr the southern portion of the Pasquia foresltml %‘Thizngé;

. s the Prairie River experimental area, is located on Timber sal ,

in the vicinity of Prairie River. Considerable preliminary work ir:'acznlig'c*ligi

with the location of th / [
finally selected. e plots was done, and three plots of one acre each were

Thinnings—The four-plot series of thinnings in the 40-year-old jack piﬁe

1 stands of the Prince Albert Block of the Nisbet-Pines forest was re-examined

The work included diameter and height measurements.

Rate-of-growth Studies.—The 191

o ] _ permanent sample plots i
within the Prince Albert Blpck of the Nisbet-Pines forest lPI)l corpir?ectioer?titi)gllf};i%
working-plan survey of this block were remeasured.

Inventory

An inventory survey party of three 4-m i
I , -man Ccrews was J '
ggésggl:qgorest a?d t((iglg 8(())0the field on May 15. During the ﬁ:fEZiZggn (z)intott};?
are miles X acres) was covered. Throughout the wi
a two-man party cruised some 9,406 acres on tﬁ A la Corne T LT Imomthe
. ’ e Fort 1 ino
a total of 137,400 acres cruised during the past ﬁeldasezsgr?.me forest, malking

NaiTioNnAL FORESTS IN ALBERTA
C. H. Morse, District Forest Inspector

The Alberta inspection staff i 1

) ) _1s responsible for the administrati

g;‘osﬁc%on (,)f the national forests in the province, for the protectiorﬁaif;i(())rrln E;ir;g
rown timber outside the reserved areas, and for the supervision under

the Board of Railwa issi i
[ y Commissioners, of railw i i
Of fire-protective appliances on locomotiveqsl.m 7 fire patrols and the inspection

Porest Fires

* In spite of the light fall of j i i
h | of snow during the winter of 1928-9,
zila(»!;&c}ar?ievelgped anywhere in the district during April, as the sprrilgggisgz
the oo hailf ‘;here were numerous snow flurries during the month. During
alf of May, drying winds occurred which brought on a danger of
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wever, relieved south of the upper Nort}
d}iﬁﬁmg the latter parg of thtq ml(z)mnlt;L onEltS}?.
in 1 ; anger developed, particular N the
e, t};e bpgcl)c‘:ngi)o?ci:gerialgg,u ;iddLesgser Slave forestsiand on the dlﬁmct
et of &}E mszlfice’and the regions about Wabiskaw and MCMu{"ﬁy' hehef
north ,Olf.f" € 101; ed dry spell occurred at the middle of June w1 . 1ta fea-Yy
rain of 1 'prot f%ur hours duration over most of the northern part of the
raln'of t\\%n fy- tunately uthe Cooking Lake forest and the southern part of
province. tb/n Of{;re—rangir’lg district got only very light shoviers. ’f}}lle éumﬁmr
the Ldmop on rv bad on the southern forests of the East §lope, e Cooking
weathe;r ey ;Ifdv the south part of the Edmonton district. _Femperaturest_Were
L}ike Or(':?([i"t + was low, and winds were strong and dry. This dangke):r continued
high, humi 191 the latter part of July, when the fire-hazard could e"?ompar.}g}d
. mountt}lllfntlof 1910 or 1919. Fortunately, the danger did nOt*f}-\'b’f t}o{ fie
o to; E n the northern forest or the Edmonton fire-ranging d}z 1310 - Re }ef
b e-\tcri)t (inod until the first week in September. The fire-risk t;llrmg the
A '1?)(1 was below the average, with the exception of the 501}11 eér‘l pqa}rt
autumnlgccir t01‘1 district and the Cooking Lake forest, where the drought
o d m'oﬁ into December. The other forest regions did noth get dmuch
gljgit:trtlliz dl\l‘r(inf" this period, but reccived enough to keep down the hazard.

this hazard was,

ate intensity; )
moderate 1n Y3 by heavy rains

Saskatchewan river

ALBERTA FARMSTEAD

PratE NO. 6.—A WELL-SHELTEKED

" B 1 B s taken.
e s anti 1 neteen ears yefore the plCtIl! e was 1

Tt fi pl nting was n ade 1l y

fur nlShed by the Forest Service, Depal tment of the Interior. Farm of F.

Gleichen, Alberta. (F.8. Photograph 20525)

Trees
Dawe,

al Fire Patrol . i
Aemg‘jiz; toathe long period of great fire-hazard and the incomplete state 0

. . to

the lookout units on the Crowsnest and Bow River forﬁsts, 1tovaa?1 yniicgeszailryﬁre

oon reat deal of air patrol. A.total‘of 644 hours of fying on ‘e

requlsltlf) e p %vided by the Royal Canadian Air Force over the r%“ e

%it‘f,"l}{?fsr pgnd the Clearwater forests d(;lcli‘lilg th(} pg:tp?zizoghd ’{)‘ﬂ% ts:ua o

Prairie was i e addition of 0 ; a to

a? i}ging eifg a}lxi)lSr;‘ Eﬁalsllizerla(is:ié) yfrto}rln this base. The total number of flymng

%ours on};ire patrol was thus 1,078 for the inspectorate.
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razing

The grazing of live stock on the national forests is a most important use.
ot only does it yield a certain amount of revenue, but it also gets rid of the
ass crop which, if allowed to dry out, would constitute a very decided fire
enace. 1f properly regulated, grazing does not adversely affect the forests.
ermits are issued at eight cents per head per month for cattle, ten cents for
orses, and two cents for sheep. During the summer season there were 460 per-
its issued, covering 20,394 head of cattle, 3,720 horses, and 2,600 sheep. This
a decrease from last year in the number of cattle and horses grazed but an
crease in sheep.

imber Sales and Permits

, There are twenty-eight active sales in this district, involving an area of
_approximately 30,710 acres, of which ten, with an area of 3,820 acres, are new
gales awarded during the year. The new sales involve approximately 4,273,000
“feet board measure or its equivalent. Thirteen sales satisfactorily completed
gperations and were formally closed out. The cut for the year on all sales
“totalled 10,491,848 feet board measure and 975,934 lineal feet of mining timber,
a slight reduction from the previous year but still well above the average for
‘the past five years; the greatest reduction was in mining timber. There were
673 permits issued during the year, most of which were for dry or fire-killed
timber. The amount authorized to be cut under these permits indicates an
increase in fuel-wood, fence-posts, fence-rails, and poles, a stationary conditiou
‘in saw-logs, and a decrease in mining timber and thinnings as compared with
Jast vear. There is a remarkable increase in permits for fencing material.

Seed Collection and Ezxtraction

. No cones were collected during the past year, but approximately two hun-
‘dred pounds of lodgepole pine seed were extracted from five hundred bushels
1 .of cones collected during the previous year. The crop of spruce and fir cones
1 - was very poor in 1929, so that collection was not feasible.

‘Recreation

There is only one summer resort in this district, located at Elkwater lake
in the Cypress Hills national forest. This place offers a fine opportunity for
‘eitizens from the prairies to have cottages or to camp amid green timber, or to
boat and fish on a woodland lake. People are using this resort in increasing
fumbers. In the mountain forests, although there are no organized summer
resorts, there are, nevertheless, favourite camping spots where visitors from the
prairies flock to enjoy good trout fishing. Later in the season, those who are
fond of hunting can readily secure their quota of big game, including moose,
deer, sheep, and goats from these same mountain forests.

Planiz‘ng and Seeding

Approximately seventy-five acres were planted on the Cooking Lake forest
with local nursery stock—fifty acres to spruce and twenty-five to lodgepole
pine. The pine was planted on an area which is now enclosed by a rabbit-proof
fence; this area had previously been planted but had been destroyed by rab-
bits. There is now on this forest a total of 275 acres of plantations varying in
age from one to ten years, in addition to 340 acres which have been reforested
by the seed-spot method, the young growth now being five years of age.
Although the plantations have been subjected to periodical depredations by
rabbits, the seedlings are doing very well and rapid growth is being attained

the older plots, on which the young trees are now too large to be subject to
rabbit damage. Twelve beds were seeded to white spruce, lodgepole pine, and
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i three of pine, anq

iberi y this forest; there are seven beds of spruce, , a
tsxlvl:)elg? rllalr?:lhc : ’(E‘I}l)es]e are to serve as plantmg stock in 1931. For. 19301plantmg
there are 186 000 spruce and pine seedlings in addition to approximately 10,00

transplants.

IMNIngs . |
Thzn,;hifmdngs in the dense lodgepole pine stffmlds of the Cypr?a:, I;IelclhsI lzwégliesfsg
i ervision of a ,

ried on during the past year under the care ud sup1 vision of a tec! staf
1 y. e materig)

and a considerable area has been improved silv / > mateia
i i d, although there 1s a natural pre;.

removed is very much in demand lqcally and, | e
h as large poles and logs, practically
erence for the better class of material, suc _ oy bractically
terial removed is being disposed of at a price su ciently 2 ¢
(a)llfl tth}tee unsllilaTr;l)er;it rates tbo repay the additional supervision which 1t is neces-

sary to give to the cutting operations.

tigative Work o N
Invej\lg(;rty was in the field during the past season classifying fOI-e:L, land
accordigg to what is known by foresters as the Cajander method. Brleﬁy, this

stem of classification uses the type and chgtracter of the vegetation on _the
sg};ound as an index of the quality of the situatlon‘ fog }igur%(.)ses t?f wgg;})—gog:;:;;

d ing. Considerable progress was made in delimiting the various tyj 3
gl;léozofirgl;&glg them with the soil, moisture, and other factors influencing

growth.
NartioNaL Forests IN BriTisg CoLumBIa
C. MacFayden, District Forest Inspector

i i i ible for the

The Forest Service, Department of the' Interior, is responsi i
administration of all the national forests within the Railway Belt th B'I‘_lit-lla"zl
Columbia and for the protection from forest fires of all Dominlon lands within

the Railway Belt.

Fires and Fire Protection - y
yas quite generally predicted, even amongst meteorologlbﬁa, that the
sumglter“c?f 1329 w%uld be one attended by high fire-hazards. Tl}u:t predlgzlzx}
proved true for the British ColﬁlmlblakR?llway fBﬁlt&uc}*?r?gn%hghi) . eavi 0elrlsp‘aVinter
at least. Despite the lack of snowfa ! Y
;}111% Sf}?so?act that springpopened elarly,Fcondltt}ipnst. did l?oovfresgxc'oiﬁtillmt%zuﬁ?z
il the last part of July. From this time, r, unf st
}];Zf? rcﬁifogzpliggi)g} there Vlw)'as no break ir} an abnormally acute 51tuatf10£1}.] F r?111‘1
September onward, conditions were again normal for !;hat season ci t}é ;ve{;]e
Altogether the summer must be recorded as one considerably worﬁe 1§1 e
average in so far as hazard was concerned and one that tested all pro ective
izati to their limit. . . o
Orga?;zat%gn:eason can be considered as a fair test of the efficiency of ltlh:
protective staff in an abnormally hazardous season, the records are not }lnl(é’ll\l/é) -
able. Of the 354 fires actually fought by the service (106 fires zgrg ?uc bt
the railway companies without cost to this service) almost or}‘;e-t 1r' “erﬁowed
to less than one-quarter of an acre, or, in other words, 110 fires “erte a el
to burn over a total area of less than twenty-seven acres. ’I"hree-quar il}: ofa
fires were not allowed to exceed ten acres in size before being extinguis u; r]ter-
other words, 261 fires burned over a total area of not more than six q?rolled
sections. Twenty-two per cent exceeded ten acres before they “éer((f 'corilﬂ lasf’z
and four per cent burned over areas exceeding 500 acres. Inclu g in lecord.
were three very large fires that spoiled what otherwise must have deet.l a~r?ie o
These three fires, starting at a time of peak hazard, got away and, in gpit
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the most persistent efforts, gained very large proportions, causing great damage
and entailing the expenditure of very considerable sums for their suppression.
The worst of these three was responsible for almost one-sixth of the total fire-
fighting costs within the district, but, while it was a losing fight, it could not
be neglected because of the timber values threatened.

- An examination of the causes of the different fires reveals little change
from the average. Railway operation still holds first place as a source of fire,
but in fairness to the companies it must be pointed out that they handle a
very large percentage of such fires without cost to this Service and while still
in an_incipient stage, and even those fires due to railway causes and fought
4 by this Service are in the majority of cases reported and brought under control
- at small cost and while the damage is still inconsiderable. Lightning, the next
. ‘most prolific cause, can be charged with many of the worst fires, in that they
| are often difficult of access and control measures are consequently delayed. Tt
| isregrettable that in this day so many fires must still be reported as maliciously
set out; almost one fire in ten is believed due to incendiarism. On the other
‘hand, it is pleasing to note the decreasing number of fires reported as due to
unknown causes, less than one per cent being so classed this year.

. The season of 1926 excepted, that of the past summer was attended by
higher fire-hazards than any within the last decade at least, and it was to
be expected that the costs and loss would be comparatively great. Consider-
ing the abnormality of the season the showing is not at all discreditable and
except for the unfortunate occurrence of a single fire—the Bluewater fire in the
Golden district—a remarkably good showing would have been made, .

Pimber Sales

In point of numbers, at least, the year is unprecedented in timber-sale
ectivities, there being a total of 69 sales active at some time during the year.
Of this total 19 were new sales made during the year, and 52 are still unexpired
and in good standing on March 31,

The greatest demand continues to be for poles and piling, these products
being the principal cut in all but a very few sales. Sawlogs are in little demand
except by a few operators supplying box stock to the Okanagan fruit trade, but
in these few cases the competition has been keen and good prices were realized
for the standing timber. The year has been a poor one for the railway-tie men,
the railway companies having large supplies on hand and letting very few
eontracts.

All conditions of sale, including the special conditions relating to slash
disposal and utilization, were in the majority of cases quite satisfactorily com-
plied with, especially by the larger and more permanent operators.

Grazing

- The winter of 1928-9 was one of remarkably little snowfall; spring found
the lakes at an unprecedented low level and a poor range year threatening. The
situation was somewhat relieved by well-distributed rains in May, June, and
lhe first part of July, but on the whole, taking one district with another, forage
at the lower levels was not good and the drought of the latter part of the summer
and autumn found many of the ranges bare. In all, 90 permits were issued,
fovering 4,055 cattle, 267 horses and 14,226 sheep.

e east end of the Hunter’s Range area, and completed a second trail that
how gives ready access to the Stoyoma grazing division of the Fraser Canyon
orest.  On other ranges stockmen were assisted in the construction of corrals
and one or two short drift-fences,
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Miscellaneous Uses

The two summer resorts—that at Paul lake on the Niskonlith ferest, ang
that at Fish lake on the Long Lake forest—continue to be popular fishing gnq
recreational places for residents of Kamloops and district and are also patrop.
ized to some extent by residents of Vancouver and other Coast points.

With increasing tourist traffic the national forests traversed by or adjacent
to the highways and better roads are more and more used for camping purposes,
With the object of concentrating the fire-hazard that attends this new use, the
local rangers have selected and prepared camp-sites at the most desirable loea-
tions. A number of these were selected and improved during the year wit}
little outlay except that of the rangers’ time. Most of these have been well
patronized and, it is believed, appreciated.

The diteh first constructed several years ago, diverting the water from
Walloper lake into Fish lake in an attempt to improve fishing conditions in the
latter, was widened and generally improved during the year. Contrary to some
opinions when it was first started, the project has proved, particularly this year,
a real success. Great numbers of trout went up the ditch and spawned either
in it or farther up in the creek or Walloper lake, and fry or fingerlings were
numerous in the ditch until freeze-up. In giving access to proper spawning
grounds and raising the level of Fish lake, there seems to be now no ground for
fearing any diminution in the fishing resources of the latter.

Seed Collection and Extraction

The demand for tree seed from forest authorities within the Empire con-
tinued at about what it has been for several years. The Imperial Forestry
Commission, the Irish Free State, and the central and state forest services of
Australia and New Zealand were responsible for all the large orders. These
services together were supplied with over 4,500 pounds of seed. The almost com-
plete failure in the Coast variety of Douglas fir prevented the filling of an order
for 1,000 pounds from the Imperial Forest Commission. This species seeded
abundantly in the Interior, but the Commission requires that its supply be col-
lected at a lower elevation and within a more humid range. Small shipments,
aggregating not more than a couple of hundred pounds, were made to countries
outside the Empire—Norway, Sweden, Finland, Denmark, Spain, and Russia.
Most of these were samples or small lots required for experimental or arboretum
purposes. Small quantities of the seed of certain less important species—
amongst them lowland fir (Abies grandis) and Alpine larch (Lariz Lyalli)—
are in regular demand, but a good crop year seems to occur only infrequently
or irregularly and a number of orders remain unfilled.

With the exception of the Coast form of Douglas fir and lowland fir (Abies
grandis), all the more important species seeded heavily, the crop as a whole
being one of the best recorded. The crop on the Sitka spruce (Picea sitchensis)
of the Queen Charlotte islands was reported by pickers to be particularly heavy,
the best, in fact, that has occurred in the history of the Service’s seed operations.

All cones were collected by contract. Indians collected a great proportion
of the whole, but many settlers, loggers, and even women and children partici-
pated in this comparatively new business. An innovation was made this sea-
son in that the pickers were required to have an order or contract from the
local forest officer setting forth the maximum quantity of each species te be
accepted, the rate of payment, point of delivery, locality and trees from which
the cones were to be collected, and other particulars. These served as a check
on the quantities that were likely to be delivered, allowing the Service to antici-
pate any shortage and, on the other hand, preventing the collection and delivery
of more cones than were required. Yet more important, the contracts provided
the means of controlling, or at least better determining, the source of the seed.
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Altogether 8,796-85 bushels, or approximately thirteen
were collected, somewhat over ninety per cent ofythe total lfgll‘llgagist’kgfsgggﬁz
@d yellow pine (sz.ts ponderosa). The yield of seed, on the whole, was good
3pd, in the case of Sitka spruce and yellow pine, exceptionally so. The total
peld Tl}lll cleaned seed was slightly over five tons—10,449-95 pounds

he quality' of the seed collected this ear, as determin ' inati
fests, was surprisingly good. The Seed Bi,anch of the Desgrtbrgegsrg}mztlfil}
clture was kind enough to test the germination of each species. &

schools and Conferences

~ For a number of years it has been the practice in i

Shuswap districts to have all the rangers gatherpat a vcentra}h;oig‘tr 2}2?1385 (?;acsl
of Instruction. Since there has been no great change in the personnell) for
§everal years, it was decided to dispense with any formal or extended meetings
in these two districts and the rangers were brought together for one day onl%
in order to receive their supplies and any very special instructions that had to
be given. In the Revelstoke and Coast districts these “schools” have not
been, held so regularly, and have not been so highly developed; in these two
{ﬁSﬁI‘}Cf:S all rangers were called in to Cultus Lake and Beavermouth for several
days’ intensive Instruction. The meetings were purposely held in the field
}vhere there were no outside attractions, and every opportunity was open for
mtere}}ange of ideas. Detailed instructions were given in all phasers) of a
ranger’s work and so far as possible demonstrated under actual field conditions
in which all were required to take part. Both meetings were attended by repre-

sentatives of the district office and at thei 3 ! i
to write an examination on the work takglr. close all the rangers were required

Following the practice of previous years, the four distri '
ealled in to the district office for a few day’s in Decemkzgl%rsut%?‘gzgrsosvgeﬁ
discussing administrative matters of all kinds. An innovation at this rgeetin
was the attendance, on bhq invitation of this Service, of two representative%
of the provincial forest service. The two organizations have so many problems

in common and are so interdependent in several i i
kind cannot help but be mutually beneficial. v ays, that a contact of this

ForesT PropucTs LABORATORIES OF CANADA
T. A. McElhanney, Superintendent

The fiscal year 1929-30 was an exceptionall active one wi
general advancement_of investigational wgrk in {he Forest Igrg’ollflhct;e%):t?ct)r;?
tories in Ottawa and in the branch laboratories in Vancouver and in Montreal
i5{3)01.151dera.}31e dlsorgamzatlop of work had resulted in the two Eastern labora-
};ws during the two previous years, on account of the transfer of the main
Bboratories to Ottawa and the establishment of the Pulp and Paper division
I 1ts new quarters in the Pulp and Paper Institute in Montreal. During the
past year, however., all three laboratories have been well established in buildings
sutable for carrying on an active research program, and very satisfactory
Iéimt%resLs has been made. That there has been a growing interest in the work
: e Laboratories has been manifested very definitely by the fact that requests
égl' l1;,echn1cal information with respect to the various investigations being carried
0 by the Laboratorle_s showed an increase of over 27 per cent over those of the
i:pg‘evmus year. Such Increased demands on the services of the Laboratories on
the part of the industry is a most encouraging indication of the growing interest

Of lumb I‘-usin indu 1 i i
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During the meetings of the Canadian Lumbermen’s Association in Ottaw,
in January, 1930, an opportunity was given the Ottawa Laboratories to demoy,.
strate their facilities and the nature of the work which is being carried oyt
Over 100 lumbermen visited the Laboratories, many of them for the first time
This visit assisted in fostering a closer understanding between the industry ang
the Laboratories of the ways in which they can be of mutual assistance.

With respect to pulp and paper investigations in the Montreal laboratoyy
there has been the closest co-operation between the Laboratory and the industry.
The technical section of the Pulp and Paper Association was freely consulted
in drawing up the program of work of the Laboratory when it was in a positigy
to resume active operations after the reconstruction period. The activities of
the Pulp and Paper division are therefore definitely linked up with problen;
of a fundamental or practical nature of intercst to the pulp and paper industry,

The Vancouver laboratory is located at the centre of the Pacific Coast
lumber industry. Many of its problems, such as the study of the utilization of
sawmill waste and the curtailment of Kkiln-drying losses, have required active
assistance and co-operation of the lumber industries. This has been most
freely given, with results of a very valuable nature to the industry.

MAIN LABORATORIES, OTTAWA

On account of many new problems presented to the Laboratories by the
various wood-using industries, 1t was found necessary during the year to add
some special lines of investigation to those already launched, and to make
provision for this increased work by the establishment of special new divisions.
As now organized, the work of the Ottawa Laboratories i3 being carried out
under the following divisions: Office Administration, Wood Preservation, Timber
Mechanics, Timber Physics, Timber Pathology, Wood Utilization, Lumber Sea-
soning, and Markets and Exhibits.

The following gives a brief review of the main activities under these vari-

ous divisions:— - C . .
Diwvision of Office Administration

This division is charged with the supervision of the clerical staff, the library,
the photographic laboratory, the draughting room, the wood-working and
mechanics’ shop, and the general labour staff. The library of the Forest Pro-
ducts Laboratories is probably the most complete in Canada with reference to
information respecting wood uses. This library is available to any person
interested in the study of any particular problem relating to wood utilization.

The study of wood structure and the preparation of reports in connection
with the various researches call for numerous photographic illustrations. This
involved the making of 756 negatives, 3,519 prints, and 221 lantern slides.

Diviston of Wood Preservation

The work of the Division of Wood Preservation pertains to treatment of
wood with chemicals or otherwise in order to increase its resistance to the attack
of insects and wood-destroying fungi, and also to render it resistant to fire. A
description of a few of the main problems which have engaged the attention of
this division follows.

Protection of Timber from Marine Borers

Some time ago, at the request of the federal Department of Public Works,
an investigation was started, having in view the determination by service tests
of the relative efficiency of the following preservatives in resisting the attack of
marine borers on timber in exposed situations in salt water:—

(1) Creosote containing 40 per cent naphthaline,

(2) Creosote conforming to the specifications of the American Railway

Association for Grade 1 creosote oil,

(3) A mixture of copper carbonate and Paris green in an ammonia solution.
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During the year seventy j i i

I . ¥ Jack-pine posts were impree i

rgse;:aélgf;rsloatt?dt lnstage_d at }%unenburg and Grand %a??(?vtxrzdigll%]osgeszggi;e
| at .ottetown, Prince Edward Island. These timbe 1 ’

eriodically in order to determine their relative effectivenesfss Xmlrntﬁg ?r?tsgzgg

] ardwood Ties, Air-Seasoned and Creosoted

. The air-seasoning of hardwood ties pri i
» ) prior to creosoting ¢ -
‘ﬁﬁ nlan é?gge I{):.rlcentage gf Elhe ltlles. During the 1929 trea%inzusgzci%vilrli %]frc):
gian Hway incised all hardwood ties immediately arri " the
treating plant, during the months of February, M and April et the

1 , 1 s S ¢ v, March, and April. ;
;hent staAftked for air-seasoning until August, when they were Ir)'le‘:lady’l;}(;?‘ytngie
;%Zﬁdmfc iéh};aoigluest ?ft}’fhe C?)li)adlan Pacific Railway, and on aceount of th(;

, ortance of the problem, the Laboratories u’ndertook i
goul(ieglake ;lt Ilb{qsmble to determine whether incising prior toaasixt'?ge};sggilgh
| oes re uce{:l ct ecking, and at the same time, if possible, enable them to forn%
?gnaspsta(x);:i ; rsd % Izlé:itgjeer t‘}AIe beneﬁ’is from such a practice would justify adopting

ICe.  An opportunity was afforded at th i

out whether more uniform absorpt; i “oomred b0 find

i ) ption and penetration can be i
different species of hardwood se arately th ing thers 1o ppy (reating
¢ylinder in the same charge, Thre)z resulgs inggal;gdpittlng them in the treating

(1) That incising prior to air-se i ight

. -seasoning slightly reduces checkine in +;

:;Ezgogxfegirfc:;;sto_ﬁve monzﬂs, but has no appreciable effel?tg cl)?l ?}?(Se
te of air- oning or on i i
N ¥;]tht lnciflon soni gir-seasoniigbsorptlon of preservative as compared
at yellow birch ties should be treated se
arately f

beech, though maple and beech ties may be ptreatedy toI;gOeTheTaple and

In connection with this investigati i
C ] ation 1 ]
were treated in the laboratory tie-tgreatirrllg ’32(1)ixleizsr.were under abservation and

Sodium Chloride as a Wood Preservative

On account of the interest of the D i

, . 1 epartment of Public Works i -
sli%t aa;:éle:g)s i%;reztxrrlflntblfor timber in the Maritime Provinges, w}feriz lsnugSI‘i,:]sogf
alt Lable, some preliminary work was carried i

obtain data on the efﬁcier’lcy of sodium chlorid Salt) agy oo Order to
under certain conditions. The result fOrl btained hpve 1ot s Preservative
but it 3s piammeor continue e ros s so far obtained have not been conclusive
But it Anne ‘the work during next year, having i vi ,
the determination of the toxicity to fungi of sodium chloride,gbltlllt e;fsv(‘)l Irf:t}?gil}s,

of treatment th i sati i
e ol at will ensure satisfactory penetration and retard leaching of

Division of Timber Mechanics

In addition to the work of testin i i
v g the different Canadian speci
ge:mt‘rlﬂils a(ﬁgizgggctlllral s1zes, to determine their mechanical and pg;(s:i?xloér(‘;‘;oe?'d
Hes, 1VIS10n also carries out a series of investigati i i t
glues and their application to wo i F boxes ond aerent kinds of
od. The testing of boxes iners
B:ythe use of a large drum is also carried out ingthis divisi:£d other containers

Tests on Small Clear Specimens of Canadian Woods

~ Ever since the Laboratorie i

» Ories were established, standard test

»ﬁane'l:cinggtaé)c%utilfd(;c;fxgxgetrmal ds.lg.ecles ?f Canadian timber, Susc'lsl ?js"gs }?232
LHETent conditions of growth in different localiti ' -

ﬁeﬁh;g?ggl }}])&;szifi%sb(;lfllzllu}c)ha'masst oft information regarding pl}?}sréi»cglra;ir?d

pert, 'L the 1mportant woods. During the pax

o were carried out on air-dry material of balsam poplagr, aspgiégpﬁz; 13’231?

| Pie, balsam fir, white spruce, black spruce, tamarack, Manitoba maple, white
’ d

» green ash, and bur oak. This material had air-seasoned down to a mois-
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ture content of approximately 12 per cent. Four shipments of new materia]
were obtained; three of these consisted of ash, beech, and cedar from New
Brunswick, and one of white birch from Beauchene, Quebec.

Glues and Glued Joints

Arrangements were made during the year for a series of tests for the pur-
pose of developing glue standards and twenty-five pounds of each of twenty-
one grades of glue were obtained for these tests.

Nail-Holding Power of Canadian Woods

The nail-holding properties of the different woods constitute an important
factor in connection with the use of wood for a variety of purposes, particularly
where it is subjected to heavy stresses, as in the case of boxes and other shipping
containers. Further information was assembled during the year in connection
with this project, 410 tests being carried out on aspen poplar, jack pine, white
spruce, black spruce, hemlock, Manitoba maple, and white elm.

Considerable work was also done to determine the effect on the holding
power of the depth to which the nail is driven and of the gauge of the nail
These tests have related particularly to the sizes of nails used for boxes. The
work to date has been principally on white pine, black spruce, and red pine,
though it is planned to extend this investigation to include white spruce, white
elm, birch, and basswood.

Strength of Wooden Containers

During the year a survey of packing methods and materials used by lead-
ing manufacturers of western and southwestern Ontario was undertaken. About
one hundred and fifty plants were visited. This information is being used in
planning a systematic study of the use of lumber for box construction and of

the best methods of designing boxes.
Comparative Study of the Effect of Trametes Pini and a Second

Red-Staining Fungus on the Strength of Jack Pine

Considerable work has been done during the past few years in studying
the fungi causing red stain and red heart in jack pine. Two of these fungi
have been isolated for study. In collaboration with the timber pathologist, some
work was carried out in the Timber Mechanics Division to determine the effect
of these two fungi on the strength of jack pine. Small specimens of clear jack
pine were cut and tested in compression parallel to the grain. Corresponding
blocks were inoculated with the fungi in the division of Timber Pathology. The
control pieces have already been tested, and the inoculated pieces will be tested
after periods of three, six, nine, and twelve months.

The Determination of the Interrelationship of the

Mechanical and Physical Properties of W hite Spruce

A study was made some time ago of the relationship between the rate of
growth and the density of white spruce. It was considered advisable with the
material available from this project to make an investigation of the relation
between density and crushing strength of white spruce, and between rate of
growth and crushing strength. The results obtained agree with the record of
previous tests and confirm the opinion that density, rate of growth, and strength

are very closely interrelated.

Strength Tests of Telephone Poles

As the result of a questionnaire sent to the more important telephone and
telegraph companies, requesting information concerning their present and future
pole requirements, it was apparent that a scarcity of cedar poles in Easterd
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Canada was impending. In order to avoid the i i i

] . » necessity of import i
miizgl;!ytgogelz,lactg t};e a?turall_s{) decay-resistant cedar, it becanllje(z) r'n;lr'lag)efﬁermiﬁ;
eces investigate the possibilities of utilizing other common nati ies
nlorfierfth}at information might be available regarding the relgf‘igzlzesigsglgiz
g:;r "113; ?het ;iesscealspecye;%,lzsﬁuénberdof poles of commercial sizes were collected
i ) _year -9, and were prepared for test iti
ﬁ,}éulatlrﬁg those In commermal use, by air-seasoning angs'uk’)ultltn-cslggkicgndltii‘)ﬂs
"u,t-ioakmg consisted of immersing the butt of the pole up to the gI‘Ol%I.ld ling
in a tank, and permitting this section to become saturated with water, thereb
reducing its strength to that of wood in the green condition, as is th,  h
most poles when placed in the ground. ’ ¢ case m

The followin i ' i i
! e o™ g species were collected and held in storage during the fiscal

s

. Number Locality f -hi Condition of

Species of poles o%tari(:lr:d“hwh seiﬁ;ngf a
s collection

stern cedar. .. N

%a;l o e ar S 26 .\Torth Bay,Ont............ 2 years
e e 3; E\ewcast-‘_l‘e, N.B.... 8 months
ﬁgg pine (creosoted)............ R 25 “ . S monthe

| DIN€. oo 5 X

] Bedpine 25 Fort Coulonge, P.Q......... 2 ggrrlltt}}l):
Jackpine.” ... L 25 Timmins, Ont................| Greencut

The butts of the cedar poles were i in 1
P ' permitted to soak in th itioni
?g}; i(c))r'1 l?e(%eﬁ)?*d of se_vedn I}n(;nths. The other species—red&pine axfdcjoar»lc?{lt;)(i)xrlléng
b a period of four months. Periodic alexaminati is-
ture content of the material were made, t o thot he, mole-
, to ensure before testing that th is-
gxll;eglc‘g:;ecr;tngiftitohlf p&)}:stl;utt;cs;dcorrespgndecfl ;% the moisture congtent of ;oll&lalso lish
. he number of 4,326 i i
gomp]eted, and an analysis of the results obtainz:;rﬁre carried out, computations

Strength of Treated and Untreated Douglas Fir Beams

Among users of treated Dougl i

> 1 et glas fir structural timbers consid 1

?};Zes t(;'fe I?g}rlu(c))fntﬁgstig{)sted gs to whefiher creosote treatment serio%‘;l;fleirgi)ﬁa?;
_ of tl mber. On account of frequent requests to the L 1

for information in this connection, it was decided to carry out a ser?;)soga%t?;;i:

on commercially treated beams and untreated beams of structural size. Some

i of them were incised before treatment, and some were left unincised. In all
. )

189 beams were tested. In ile 1

. _ . general, while it was shown that th

g:fggsie 11{1 sgt;trenth of Douglas fir through treatment, it was noirf)fws?lsﬁ'ii(i)é?li
0 limit their usefulness or serviceability from a commercial standpoint

Mine Timbers

~ On account of specific re

Lo 1 f quests, some work has been do

iﬁbggzllfl fszmg the relative strength of different species of wor:)ed l%grtl};:e Estbzglrii-

v tOb,pI' (;lce :5 itriilgtp()f gertleigl quiIi]y among mine owners it was decideg

at resent time with an exten sie investigati i
bers, but to confine attention only to special problems as pi%ieiﬁ;léd()f e

i Miscellaneous Investigations

In addition to the maj j i 1visi
_ to 1 major projects of this division already descri
Ob;etag I;)f mvestlgatlpns involvin ga lesser amount of work, but gf cgicsliﬁ)eeri’bli
ce were carried out. A few of these are as follows :—
(1) Tests on telephone top-pins, N

; . ..lcal a; i
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(3) An investigation of the physical and mechanical properties of Siberiyy
ine, ) . ‘
(4) %arious tests on different classes of wood used in the construcnon of
aeroplane parts, such as propellers, spars, longerons, struts, and skis,
(6) A variety of tests on contalners submitted by commercial firms, i
order to determine relative strength and efficiency of different methoqy
of construction and of different materials, ) .
(6) Comparative tests on plywood containers for domestic and export ship.
ment, ) ) .
(7) Comparative tests on standard and wire-bound containers for packing
liquors, herrings, and maple sugar, ' ‘ o
(8) T%sts to determine various methods of strapping upon the strengih g
butter boxes, ) _ ) .
(9) Investigations to determine t}}e spike-holding properties of hardwogg
ties imported from British Guiana.

i j 5 S q d during the year
Under the various projects 15,430 tests were performed ¢ ¢ yes
In connnection with miscellaneous work resulting from inquiries from the in.
dustry, 2,159 tests were conducted.

Drvision of Lumber Seasoning

inted to take charge of
Toward the end of the year, an officer was appoin arg
researg}‘lvwork in lumber seasoning. Prior to that, cqnmde;ablg work had‘b‘eon
done in connection with log-sinkage studies, the investigation of electrical
apparatus for moisture-content determinations, and other studies of a related
nature.

Kiln-drying ' ' ‘ .

A commencement was made with kiln-drying studies of white Elne (Pinus
Strobus). Previous investigations had shown that the occurrence of ‘rowrl-stfxln
was a controlling factor in the kiln-drying of white pine. Investigations so far,
while not conclusive, would seem to indicate thaj; brow_n—stam may l?e avoided
by the proper control of temperature and humidity during the dry-kiln run.

Changes in Moisture Content during Shipment of Kiln-dried Stock from British
Columbia . .
By co-operative arrangement with the Vancouver branch of the IBg'borgl-
tories a check-up was made of the moisture absorbed in transporting, by rail,
kiln-dried stock from British Columbia to Eastern Canada.

Division of Timber Phusics

In connection with the various investigations being c?,rried on by theh}"<21"esti
Products Laboratories there is constant need of systematic study of the p ysica
structure of the various woods of Canada, of woods which are imported into
Canada, and also of foreign woods with which Canadian exported timbers mu:j
compete’. Such studies permit accurate identification of the different wo'ods1 and
serve to explain many of the characteristics which make wood so variable ai
between species. Study of wood structure and related problems are carried out
in the Division of Timber Physics. o o
" i few of the most important investigations conducted by this division
during the year are as follows:—

Microscopic Preparations of Canadian Woods ' - :

As wood structure determines to a considerable extent its Utlhty"d‘t.)e
Laboratories receive frequent requests for microscopic preparations of Cana ‘13}1
woods. These have come principally from universities and schools which have
not facilities for this class of work.

| determination of moisture content of wheat
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Hood Identification

In connection with the commercial utilization of wood, as well as in many
i the projects being conducted in the various divisions of the Laboratories,
is frequently necessary to make careful identification of wood. Requests for
gch information were received from engineers and architects and from com-
anies using timber in large quantities.

Study of the Factors affecting the Sinkage of Wood in Fresh Water

~ On account of the very serious losses sustained by pulpwood operators in
driving logs from the woods to the mill, some work was undertaken at the
request of the Pulp and Paper Association, in order to study some of the causes
affecting such sinkage. Logs of various species, both hardwoods and softwoods,
were obtained and floated in a specially prepared tank in the laboratory. After
pearly a year’s floatation in the tank the logs were removed and their decreased
floatability noted, as well as the regions of penetration of the water in the log.

The Effect of Agitation of Water on the Rate of Absorption by Logs

A considerable difference of opinion has existed among lumbermen as to
whether logs floating in smooth water or logs which have been run through

;{ frequent rapids would float longer. A tank was prepared capable of floating

logs, the water in which could be constantly agitated during the daytime. Com-
panion logs were floated in still water. No important difference in the water
gbsorbed by the two lots of logs was observed.

Investigation of the Efiect of Water Temperatures on the Sinkage of Wood in
Fresh Water

During the year special attention was given to the design of apparatus
which would permit definite control of temperatures in small tanks built for

floating logs, and a compressor with refrigerating coil equipment and tempera-

ture control apparatus was placed in an insulated tank for the purposes of
this study. One tank was held at a temperature of approximately 35°F.
whereas the other was maintained at a temperature of about 65°F. The
experiment has not yet been completed, but it would appear that there is no
difference in floatation due solely to the temperature of water. A comparison
of results of this investigation with results of other investigations in log sinkage
indicates that sinkage is faster when logs are subjected to varying temperatures
of the water. A further study of this point is in progress.
.~ In addition to these more important problems a number of minor investi-
gations were carried out. These included such subjects as

{1) A comparison of the density and fibre-length of Russian spruce and
Canadian species of spruce.

{2) The cause of black spots appearing on the surface of Douglas fir after
finishing in the British Isles.

(3) Determination of fibre dimensions of spruce.

= ii?z Investigation of Electrical Resistance in Wood

- Two members of the staff of the University of Toronto, by the aid of a
gant from the National Research Council, developed an apparatus for the
by electrical methods. At their
®quest permission was granted to them to install their instrument for a short
Period in the Forest Products Laboratories in order to get some indication of
¢ usefulness in the determination of moisture content in wood. The investi-

1 fation yielded some rather interesting results but showed that the apparatus
} Iats present form was impracticable for the determination of moisture content

il% wood.
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Division of Timber Pathology

nditions favourable to the action of wood-destroying fungi, wooeq
will %ggg;ycgvhereas, under conditions unfavourable to their develo(}‘i)ment, it
will last practically indefinitely. The study of the durability of wood and the
various decays which affect that durability 1s thereforg one of the most important
technical features of wood utilization. Problems of this nature are 1nvest1gat'e’d
by the division of Timber Pathology. Among the more important matters whici
have engaged the attention of this division during the year are the following:—

Reference Collection of Pathological Material ‘ o

In order to facilitate the identification of decays 1n_vyood, it is necessary
to have a large stock of reference decays; to this additions are continually
being made. During the year, 60 specimens of rotted vyood or sporophores were
added to the collection. This gives a total of 750 specimens now in the herbar-
ium of the Timber Pathology laboratory. In addition to these, over 200 cultures
form part of the collection.

Red-stain in Jack Pine: its Development in Treated and Untreated Ratheay Ties
under service conditions ) e b »
i ies affected by red-stain or red-heart, which had been examinec
froszcl;aE;lr(lﬁo;ical standpoi:}’lt, (some of them being afterwards treated), were
placed during the year in the tracks at Ellwood station, on the Canadian Pacific
Railway south of Ottawa. Of these, 197 creosoted ties and 195 untreated ties
were placed in the main-line track. Twenty-three creosoted and 23 unt.l_‘eated
ties showing white pocket rot were laid in siding tracks. These ties will be
observed over a period of years in order to complete this study.

Comparative Study of the Effect of Trametes Pini and a Second red-staining
fungus on the strength of jack pine . o
This project is being carried on co-operqtlvely between two divisions,
namely, Timber Pathology and Timber Mechanics. _ »
Trametes Pini stains jack pine red and eventually produces white pocket
rot. A second fungus still unidentified, de;31gnated as Fungus 1\.oc.1 _2,thas llzeex
frequently isolated from red.-st?jint%d ]ackdpme, and when inoculated into culture
] ine has staine em red. ) )
blOCISIa()rfs]}?:}/(e%él:n made to stain fresh .jack pine with each of these (tiwc'); fungtll.
The action of each will be followed during the course of a year, and styeng.x
tests will then be made on the culture blocks, to determine the reduction 1111
strength due to penetration by each of the fungi. The work of setting up cul-
tures for this experiment was begun.

Blue-stain in White Pine with Special Reference to Methods of Prevention and
Dontre he Timber Pathologist visited a number
the early part of July, 1929, the Timber Pathologist visitec
of thI;te-girfe rr);illl)s in the Ottawa ’Valley and Northern Ontario, in order t<i
examine conditions in white-pine yards, such as the lay-out of mill-yard, genelgla~
sanitarv conditions, methods of transportation and piling of lumber in yar t
segrega'tion of stock as to species, grades, widths, and lengths, position g
lumber, crossers, chimneys, roofs, and any methpds of tregtmen't of lpmber'fi
preven’; stain. A report on observations made in connection with this survey
ared and published. ‘ . .
e %:)‘IE‘}:{)S were mage of the effect of twelve selected toxic chemicals in the con
trol of blue stain. Solutions of the chemicals were made up, and white pms
sapwood, after being dipped in the solution, was p_1led in contact with stalfle
wood or sprayed with spores of blue-staining fungi. The exposed blocks were
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t for four weeks under conditions favourable to infection of blue-staining
ngi. They were then examined. Five of the twelve chemicals gave promise
commercial usefulness. These five are being submitted to further tests in
der to determine (1) their stability when brought into contact with white
ne lumber, (2) their effect on tool steel, (3) the time necessary for immersion
the chemical in order for them to by effective, and (4) concentrations required
each case. The results of these experiments will constitute a basis for prac-
¢al mill-yard tests during the coming year.

ff Systematic Study of Fungi Causing Blue-stain in Softwoods

- Fungi were isolated from stained pine, spruce, and Douglas fir from
‘different sources. The cultures were purified and grouped according to cultural
characteristics. Twelve of these fungi will be inoculated into blocks of red
pine, white pine, black spruce, white spruce, and balsam fir. Variations were
noted in the type and amount of stain produced by the several fungi in the
different species of wood. Eleven of the twelve fungi caused more or less stain-

“ing in pine blocks. Several types of Ceratostomella and of Graphium, one Cado-

phora, and several unidentified fungi were associated with the blue stains in

softwoods which are being studied, and the study of the several forms is being
continued.

Trial ofPJ‘Vew.Medium for the Development of Sporophores of Wood-rotting
: ungi

~ In the July-August number of “ Mycologia ” there appeared an article
by Mr. B. E. Etter, entitled “ New Medium for the Development of Wood-rot
Fungi.” Seven common wood-destroyers were grown on this mecdium in the
bope of obtaining fruiting bodies. The cultures set up in July were examined
in November. Pleurotus ulmarius had produced a small, fairly typical sporo-
phore. Distorted fruits also appeared in a second Pleurotus ulmarius, in Pol 4-

§ ‘porus Schweinitzii, and Lentinus lepideus. The medium cannot, however, be

eonsidered a success.

Broum-heart in Birch

The increasing use of yellow birch has drawn attention to some of the
. ecays found in this wood. The question of byown- or red-heart in birch was
brought to the attention of the Laboratories several times during the year,
particularly by the Pulp and Paper Association. Some preliminary work was
done in connection with this problem.

_ Torula ligniperda was isolated from brown streaks in birch heartwood, and
when this fungus was reinoculated into birch culture-blocks it produced notice-
able discoloration in the wood. This heartwood discoloration has been found
to be a troublesome defect from the commercial standpoint. A more extensive

i%;ldy based on the findings already made will be conducted during the coming
ar,

gwface Sterilization of Culture Blocks with Acetic Acid

A satisfactory method of surface sterilization of wood blocks for culture
Purposes was worked out and is being applied in the setting up of cultures in
fonnection with the determination of the effect of red rot on the strength of
g:ek pire. Trametes Pini was inoculated into culture-blocks of jack pine which
fad previously been surface sterilized with acetic acid, and after a period of
eight months the wood was found to have been reduced to an advanced stage

of white pocket rot. The fun i i i
L whi . gus produced fruit bodie th well-f
gymemum on the surface of the culture blocks, > with well-formed
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Susceptibility of Mora Wood to Attack by Fungi .

Certain of the very heavy and strong hardwoods of South America are
being suggested for Canadian use for railway ties. Among these Is mora woo(,
A request was received for certain tests on the mechanical and physical proper-
ties of this imported wood and on its durability, and these are under way.

Druwision of Wood Utilization

During the year, the nucleus of a new division of the Laboratory was
established to concentrate on special problems arising in actual operations i,

logging, sawmilling and manufacturing. The following projects received pay.
ticular attention:—

Efjects of Seasoning on the Floatability of Logs

Considerable work has been done in Canada on problems relating to the
floatability of water-driven logs by the Woodlands section of the Pulp apg
Paper Association and co-operating pulp and paper companies. The Laborg.
tories have assisted these organizations in some of the more technical phases
of the general problem. From work already done it appeared that one of the
most promising solutions of the problem related closely to the question of
seasoning the logs before putting them in ‘the lakes or rivers for driving to the
mills. Particular attention was therefore devoted to this phase of the problem
by the Laboratories, and in order to forward this work two shipments of logs
were obtained, one from Chicoutimi, Quebec, and the other from Sand Lake,
Ontario. The material consisted of green logs, as well as logs which had sunk
and afterwards been recovered. The species represented were white birch, white
spruce, and. balsam fir. ) )

Test logs were assigned to seven different seasoning classes, ranging from
green butt logs to logs which had veen severely cracked in seasoning. After
seasoning so as to place these in the various classes, prior to placing them in a
large tank where they could be observed for floatability, data were taken regard-
ing (1) diameter, both at large and small end, {2) moisture content, (3) specific
gravity, (4) number and character of annual rings, (5) number and character
of knots, (6) defects, (7) shape of log, (8) length of log, (9) volume (by dis-
placement in water). After being placed in the water, logs were measured
periodically, in order to determine the variation in “ margin of floatation” in
each class of logs. In addition to these tests on green logs, ‘sinker’ logs
were also seasoned in four different ways and placed in a tank for similar
observation and measurement. After the logs had been a few months in the
water, a progress report was prepared.

Investigation of Sawmzill Waste in the Hardwood and Softwood M1lls in Eastern
Canada

Each year the Laboratories receive numerous requests from the lumber
industries regarding methods of disposal of by-products of the sawmill industry,
such as sawdust, slabs, and edgings. On account of keen competition from
substitute building materials, it has become necessary for the lumber industries
to pay closer attention to all possible sources of revenue from their operation
and to the curtailment of waste as far as possible. In order to assist industries
in this connection it was decided to make a special survey of sawmills in order
to obtain data on the amounts and physical condition of so-called waste.
Considerable attention was therefore devoted to preparation of plans in connec-
tion with this study.

Determination of Factors affecting Inflammability of Forest Fuels

The Forest Service of the Department of the Interior has been devoting
considerable attention to the study of weather conditions with relation to
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rest fires. Assistance was requested from the Laboratories in dealing with
tain phases of this problem, particularly those relating to temperatures at
hich forest fuels of different kinds readily ignite and to weather conditions
ith respect to temperature and relative humidity which produce in forest fuels
onditions at which they readily ignite.

Some experiments were also carried on to determine whether forest fuels
uch as pine needles and small pine twigs gave off in oven-drying to 105° C.
y volatile oils in addition to water vapour. While considerable progress was
made in connection with these studies, 1t will be necessary to carry the work
on for another year in order to complete the investigation.

Druvision of Markets and Exhibits

A constantly increasing demand on the services of the Laboratories, par-
tieularly from foreign sources, for specimens of the principal commercial woods
of Canada occurred during the year. The large number of requests from
manual-training departments, technical schools, and colleges for specimens of
Canadian woods indicates increasing interest in the woods of Canada and in

their various properties and uses. Ninety-six sets of hand specimens of Cana-
dian woods were sent out on request.

Erhibit in National Museum, Ottawa

. A permanent forest-products exhibit was installed in the Canadian National
Museum, Ottawa. This consisted of a large panel 6} feet by 12 feet on which
was mounted a flow sheet with materials attached, illustrative of the four pro-
eesses of manufacturing wood-pulp in Canada. A similar-sized panel shows
samples of various products of wood-pulp. In addition, five logs 6 feet in
length of Sitka spruce, Douglas fir, white pine, maple, and birch, suitably cut
to illustrate the timber in different sections, were installed in cases in the
Museum.

The Laboratories also participated in the following exhibits: —

Toronto Builders’ Exhibition, Toronto, April 15-20, 1929; Exhibits in offices
of the Department of Immigration and Colonization at Buffalo and Detroit;

Exhibits in the Royal York Hotel, Toronto; Provincial exhibition of natural
resources at Quebec.

Exhibits sent to Canadian Trade Commaisstoners

At the request of the Commercial Intelligence Service, panels 8 feet by 15
feet of twelve of the principal Canadian woods, from an export standpoint, with
large labels giving principal uses and characteristics of the woods, were sent to
Trade Commissioners at the following points: Paris, Brussels, Milan, Rotter-
dam, Rio de Janeiro, Melbourne, Hamburg, Liverpool, Glasgow, Kingston
{Jamaica), Dublin, Tokio, Wellington (New Zealand), Cape Town, Buenos
Aires, Shanghai, Bristol, London, and Trinidad.

Imperial Institute, London, England
© A request was received for a comprehensive exhibit of Canadian forest

products at the Imperial Institute, London, England. This exhibit is being

Prepared by the Canadian Exhibition Commissioner, who requested the co-opera-
tion of the Laboratories in designing, and selecting the contents of, three large
¢ases to illustrate pulp and paper products, lumber, and lumber products of

gpn.ad.a. These exhibits will be accompanied by a considerable quantity of
statistical matter.

International Exhibition, Antwerp, Belgium

At the request of the Canadian Exhibition Commissioner a large forest-
Products exhibit was designed gnd material selected for the Antwerp Exhibition.
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This will occupy space in the centre of the Canadian Building 10 feet squaye
and 20 feet high.

The Laboratories maintain at Ottawa an exhibit room in which foregt
products are displayed for the benefit of visitors to the Laboratories as well o
for the use of Laboratory officers. During the year a large amount of materig)
was added to the collection, including pressed-wood products, building boargs
paper products, mouldings, pulp samples, insulating boards, samples of foreigr{
woods, rayon products, and a variety of small articles manufactured from woqq

Publications

During the past year a number of government publications, papers on
technical subjects, articles for trade periodicals, and :‘a,dd‘res§es have been
prepared by members of the staff of the Ottawa laboratories. The following i
a list of some of the more important articles contributed during the year by
members of the staff of the Laboratories to technical periodicals and other
publications:—

“The Preservative Treatment of Mine Timbers.” Paper read at the annua
meeting of the Institute of Mining and Metallurgy, Toronto, March 30,
1930, by J. F. Harkom.

“ Wood Preservation ”. Paper presented by Dr. C. Greaves, before the Queen’s
University Branch of the Society of Chemistry and Industry.

“The Effects of Seasoning on the Floatability of Logs.”” A paper by K. G.
Tensom read before the annual meeting of the Woodlands sectloq of the
Canadian Pulp and Paper Association in January, 1930, and published in
their transactions. ) .,

* A Study of Log Sinkage by the Forest Products Laboratories of Canada’. A
paper by K. G. Fensom, published in the Canada Lumberman, April 13,
1930.

“ Factors affecting the Sinkage of Logs in fresh Water”. A paper prepared by
J. D. Hale for the annual meeting of the Pulp and Paper Association in
Montreal in January, 1930.

“ Slime in Pulp and Paper Mills with special Reference to Methods of Preven-
tion ”, by Dr. Clara W. Fritz. Research Notes, Forests Products Labora-
tories of Canada, Montreal Laboratory, Vol. 2, 1929.

- Forest Products Research in Canada”. A paper by T. A. McElhanney, pub-
lished in the April, 1929, issue of the bulletin of the Professional Institute
of Canada. _ ‘

“ Timber Decay ”. An address over radio station CNRO, by Dr. Clara W. Fritz,

¢ Forest Products Research in Canada”. By T. A. McElhanney. Vol VI,
No. 1, The Forestry Chronicle, February, 1930.

“Research in Relation to Wood Uses”. By T. A. McElhanney. Address
before Canadian Lumbermen’s Association at the time of their visit to
the Laboratories in January, 1930. Published in Canada Lumberman,
February 1, 1930.

“ Growth of Forest Products Research in Canada”, by T. A. McElhanney.
Published in Industrial Canada, January, 1930. '

PULP AND PAPER DIVISION (MONTREAL)
E. P. Cameron, Superintendent

The Pulp and Paper Division of the Laboratories is accommodated in the
new Pulp and Paper Research Institute in Montreal, which was erected by the
Canadian Pulp and Paper Association. In addition to providing accommoda-
tion for the pulp and paper laboratories, the association contributes an annual
grant to assist in financing the work of the Laboratories.
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,acqvit@es of McGill University with those of the Pulp and Paper Division, an

vitation was extended to the university during the year to appoint two rei)re-
sentatives who mlght meet with the above-mentioned committee to discuss prob-
lems of mutual interest in connection with pulp and paper research.

Very satisfactory progress has been made by the Laboratories during the

year in formulating a program of work, in obtaining competent personnel ‘to
klaunch such a program and in getting various projects well organri)zed.

‘Program of Work

During the year the program of researches for the Pulp and Paper division
was completely reconstructed. The new program was developed in close co-
operation leth‘the pulp and paper industry through several committees of the
Teghmcal Section of the Pulp and Paper Association. Practically all projects
which had_prevmusly_ been actively undertaken were included in the new pro-
gram, but in several instances it was deemed advisable to embody in the form
of progress reports the status of these projects at the time of launching the new
program. These progress reports were published in January, 1930, as a series
of articles appearing as Research Notes, Volume 2. The p}ogram’ of work as
finally deyeloped was published in January, 1930, as a booklet of seventy-eight
pages entitled “ Research Program: General Discussion and Problems ”.

- Publications and Papers

The following papers were published in Research Notes, Volume 2:—

© (1) The estimation of cellul i i
| ) N RN ulose in wood. J. H. Ross, A. L. Davidson, and
1 (2) The determination of lignin b s : i

" d¢termination of (% Hilly means of formaldehyde and sulphuric acid.
.+ (3) The fractional precipitation of alkali lignin. F. H. Yorston
~ (4) Slime in pulp and paper mills. C. W. Fritz. '
+(5) The estimation of reducing sugar. J. H. Ross.
~(6) The estimation of lignin in pulp. J. H. Ross and G. J. C. Potter
(1) Hydration of cellulose by beating. W. Boyd Campbell. ' .
. (8) Equilibria in sulphur dioxide solution. W. Boyd Campbell and O. Maass
_ (9) Chestnut ligno-cellulose. J. H. Ross and A C. Hill o

\10) SOdj pﬁ?c%szsssi.;udies: I. Effect of high concentration in cooking. Part I.

(11) Soda process studies:

L. Effect of high concentration in ki
J. H. Ross and W. E. Adlington. ooking. Fart IL

(12) Soda process studies: II. Effect of co trati i
o g studies: | ncentration on quality. J. H. Ross
(13) Pitch troubles. G. J. C. Potter.
(14) Determination of lignin by means of formaldehyd 1 1
; Part IL J. H. Ross and G. J. C. Potter. ¢ 24 sulphuric acid.
[(15) Penetration studies: 1 Path of liquid penetration in i '

Wyatt Johnston and O. Maass. a penetration in Jack pine. .

'I.n e?ddition to these papers the following articles were published : —
quilibria and sulphur dioxide solutions, W. B. Campbell and O. Maass.

Canadian Journal of Research, January, 1930.

Ip and Paper Research in C
January,plgg(), In Canada. E. P. Cameron.

Industrial Canada,




52 FOREST SERVICE REPORT, 1929-30

FOREST PRODUCTS LABORATORIES OF CANADA 53

Prate 7.---The wood grinder.
EXPERIMENTAL PaPeER MILL a1 PrLp

The squipment of the laboratory includes a full complement of machinery

The following projects engaged the attention of the Laboratory during the
year:—

Pulp Testing o -

This project has for its object the compilation of a manual which ‘“11'~
rontain complete methods of testing, both physical and chemical, for use in Fu.b
Laboratorv. The methods developed under previous projects are being 111(01:f
porated. Exploratory work for improvement of methods or the development of
new methods will be undertaken only as the general work of the Labgra}tory
demands. Suggestions developed in the study of alkaline cooking ha\e'ﬁ)e'EI}
further developed under the new project, “ Kraft and soda pulps for artificia
silk 7,

Sulphite Studies . ' -
The project on sulphite studies has for its object the definition of e
(1) The relation of pulp quality to wood species as revealed by a standard
ulping technique, . _
(2) %hg effect of process variables on the yield and quality of pulp, -
(3) The effect of changes in operating procedure on over-all process
efficiency. . "
The first has for its object the direct comparison of the pulping qual}ltle;
of Canadian woods on the basis of a predetermined and standard method 0
cooking,

Prave 8. The Leater.
AND PAPER LABORATORY, MONTREAL

for the making of paper, part of which is shown in the illustrations.

The second isx concerned only with those variables which are definitely

related to process, i.c., temperature, pressure, acid strength, base, cooking, curve
ete.

)

The third comprises changes in the technique of operation rather than in
the variation of the process variables.

These three phases of the investigation cover quite completely the whole
problem of sulphite cooking, and the selection of the actual work to be under-
taken has been carried out with a full appreciation of the importance of the
various factors concerned. The field defined for study falls under (1) and (2)
above. Stated briefly, it has for its object a grading of wood and pulps for
quality in relation to the paper- and cellulose-using industries by pulping under
a considerable number of correlated conditions, and fully testing the product
for all of its physical and chemical characteristics.

Definition of Pulp Quality

The object of this investigation iz to define the quality of a-pulp which
affects the properties of paper made from it, and eventually to find practical
means of measuring these qualities.
~The main problem divides itself into a number of minor ones, such as
(A) the relation of the ultimate strength of the pulp fibre to the strength of
the paper made from it, (B) definition of the adhesive bond between adjoining
fibres in paper, (C) definition of “Hvdration” as developed by beating (i.e.,
whether the chemical constitution of the fibre affects the hvdration and the
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i : i tw fibre dimensio
devel t of the adhesive bond), (D) the correlation between wension
a:ie Sggéinquality, (E) development of a measure of the elastic properties of
the %);lfing the year under review only preliminary preparatory work was under-
taken. '

Kraft and Soda Pulp for Artificial Szlli'( e alon lulose test. the estine

uggested from previous work on the alpha-cellulose test, stima-
tion I(?fe?isgrslir%,thc., have t?een developed into this project. 'Brllel?}i' statedi{.the
findings of the previous work show two definite possibilities in a ai 1§e.tcoo }ing
namely, (1) the use of high concentrations of alkali to develop e nltg: chay-
acterist’ics in the resulting pulp, and (2) the use of low corllcent’}zilxons_ (?f
alkali to develop altogether different characteristics in the pulp. : ese two
fields of investigation have been active throughout the year, the results (eilccrulmg
from the low-concentration cooking being of particular interest and va ue.
From the hypothesis put forward and the substantial evidence develop?d,bn
now seems that it will be possible to produce alkaline pulps \.vhl.ch .ar‘e.s}nta le
in all ways for artificial-silk production. This work is still in its initlal stage
of development, but the results so far obtained are encouraging.

Penetration . . '
As is generally known, chemical pulp is producgd by the action of certain
reagents upon the cementing or non-cellulose .materlals of the qud, their dis-
solution making it possible to break the orlglnal m.rood down into free anc}
isolated fibres. To control this chemical pulping action, two general types of
information are necessary, (1) a thorough understanding of the action of the
reagents used on the various compounds of the wood structure, and (2)'the
predominating factors controlling the penetration of the liquor into the wood
itself. A thorough understanding of these two general fields of ‘1nf0rma§10n
would do much to elucidate the main problems concerned in chemical cooking.
As an advance in this field, this laboratory has undertaken a thorough study
of the factors and conditions governing the penetration of cooking liquors into
WOO(%I.‘hree broad types of problems are presented, namely:— -
(1) What is the mechanism by which liql}id enters the fibre cavities of
wood, and how may this entry be facilitated? .
(2) What governs the diffusion of liquid through the wall of the fibre cawvity,
and what are the optimum conditions of this diffusion? )
(3) What are the rates of reaction between the solvent and the cementing
matrix, and what are the optimum conditions for this reaction?

nism by which liquids enter the fibre cavities and the ‘factqrs'
whicgh;oxglf;hfheir diffblrlsion throggh the walls of the fibre cavity are pmma'rll}f
concerned with the fundamentals upon which the mechanism of the ﬁowtg
liquid through the chip is based. It is known, from common practice, that the
reactivity of cooking liquor is largely depleted by the end of the cook. dT?éz
points to a flow of reagent to the zone and some smplar flow of reaction pro uthe
away from the zone. The mechanism of this flow is obscure at present, and A
thorough study of it will not only elucidate the problem of penetration, but zler
yield a far clearer conception of the reaction conditions within the diges
1tse}fWhen once the mechanism of this flow is understood, the conditions under
which it can be obtained will be studied. Independent variables of the chip
itself, the reactive liquor used, and the coz_lditlons pf reaction will all have ag
effect upon the flow. Naturally these variables will also affect the type ?D
the rate of the reaction itself, but it is axiomatic that to accomplish the reaction
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the substance of the chip itself. The balance of conditions which will yield
the type and rate of reaction required, together with sufficient flow to supply
the reagents necessary at all times, is most desirable. The variables which will
affect the rate of flow and the type and rate of reaction may be summarized
ander the following general headings: (1) Species, (2) Condition of sample,
{3) Form of sample, (4) Solvent, (5) Temperature, (6) Pressure, (7) Time,
i8) Catalysts.
These variables and their interrelation and interdependence are being
tudied under a definite plan from which it is anticipated that data will be
. developed which will aid materially in the solution of the problem and its
tachnical application.

& PBleaching

- This work has for its object the Investigation of the processes of whitening
chemical pulps with special reference to the reactions involved.

. The type and extent of this investigation requires that it be undertaken in
| iwo phases, namely,

(1) Preliminary investigation.

(2) Main investigation.

{1 The so-called preliminary investigations deal with those problems and
{ dudies, accurate data from which are essential for conducting the main
wvestigation. They cover the development of apparatus and technique, substan-
tistion of methods, and all related subjects which have a direct bearing on or
gtility to the main investigation. The main investigation constitutes a thor-
augh study of the physical chemistry of the hypochlorite process. Such a study
ill include the interrelation of the variables—bleach concentration, catalysts,
1 and time—on the course of the reaction with respect to utilization of oxidant,
1 fist, effectively, in the destruction (and perhaps dissolution) of those bodies
lending colour to the fibre, and second, ineffectively, in the oxidation of the
| general fibre substance. This also includes the lowering of the oxidation poten-
4 tal of the system due to inorganic change of state without the liberation of
useful oxygen.
: This will be followed by the application of the results obtained to bleach-
ing procedure, which will include ratio of bleach liquor to pulp, multiple-stage
bleaching, -etc.
i To date, suitable apparatus has been designed and constructed for the
§ forrect estimation of hydrogen-ion concentration in oxidizing solutions and for
the circulation of bleach liquor through pulp.

1 Groundwood Studies
2 . This investigation constitutes a systematic study of the groundwood process,
factors of operation, quality of product, machine design, and related appli-
tes and processes.

The general course of the investigation covers the following salient points
{ @the order named: (1) Definition of groundwood quality, (2) Definition of
1 slone quality and stone surface, (3) Study of the factors of operation, (4) Study
§ U machine design, auxiliary appliances, and related methods of procedure.

1 (1) Definition of Groundwood Quality-——While the definition of ground-
{1 ™od quality is covered elsewhere in this © Research Program ”, yet the import-
{ 2c¢e of the question to this investigation is sufficient to explore at least certain
3 ﬁﬁgs of thought in the effort to supplement the existing methods of testing. The

Wplication to pulps of known running qualities in order to determine, as far

§ ¥ possible, their definite utility.




56 FOREST SERVICE REPORT, 1929-30

(2) Definition of Stone Quality and Stone Surface—Stone composition in
relation to the impressed surface pattern is a large field of study, and necessitates
the development of some accurate means of defining composition in terms of
grit character and matrix and also a more definite understanding of the function
of surface pattern and how best obtained.

(3) Study of the Factors of Operation.—The data already available give a
very definite indication of the trend of the various factors of operation on pro-
duction efficiency and to a lesser degree on pulp quality. The present need is,
first, the substantiation of the data available and their correlation to some
definite basis of testing quality, and, second, the exploration of speeds, pressures,
conditions of stone surface, and temperatures, little known at the present time

(4) Study of Machine Design, Auxiliary Appliances, and Related Methods
of Procedure—The work so far on this project has related to the study of the
problems involved and the consideration of the method of attack. This hgs
largely been accomplished so that the active work of investigation may e
prroceeded with immediately.

VANCOUVER LABORATORY
R. M. Brown, Superintendent

Located at the centre of the Pacific Coast lumber industry of Canada, the
Vancouver laboratory is becoming more closely associated each year with the
technical problems of the lumber industry of the region. The steadily increas-
ing demand for authoritative information and the necessity of fundamental data
relating to the properties of British Columbia species haz, during the year,
necessitated increased facilities in both staff and equipment.

During the year over 400 requests for technical information were received,
an increase of approximately 10 per cent over the previous year. A number
of such requests were of considerable importance from an industrial standpoint
and led in several cases to special laboratory investigations.

The Vancouver laboratory is organized at present under two major divi-
sions, (1) the division of Timber Mechanics, and (2) the division of Timber
Products; included under the latter division is the work on Timber Pathology.

Division of Timber Mechanics

An important function of this division is the testing of British Columbia
woods to determine their physical and mechanical properties, such as com-
pression, bending, hardness, and shock-resisting properties, in order to provide
a definite standard of comparison with the analogous characteristics of wood
from other regions. Physical and mechanical tests to the number of 13,677 were

carried out during the year.

Standard Tests on Mechanical and Physical Properties

Considerable advance was made in the testing of British Columbia species
by standard méthods. The following woods were tested either in the green
condition or after seasoning clown to an air-dry condition of approximately 12
per cent: Western white pine, Western larch, Western red cedar, Douglas fir.
The analysis of results of tests made previously was forwarded, the following
woods receiving attention: lodgepole pine, Douglas fir, Western red cedar, Sitka
spruce, \Western hemlock, Western yellow pine, Western larch, Western white
pine. A total of 4,326 tests was made in connection with this project.

The Effect of Variable Moisture Content on the Strength of Wood

Tests to determine the effect of the moisture content on the strength of
wood were carried out on Western white pine, Western larch, and Douglas fir-
Curves showing moisture-strength relations were drawn. In all, 1,688 tests were
conducted under this project. o

%;eats was made and the results computed and listed,

1 completed during the current year.

. ﬁ,rms but also by firms outside the province.
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‘The Deterioration of Black Cottonwood Logs in Fresh-water Storage

As the previous work on this proi 1 i
shipment of four logs was Securegrotjﬁgt‘ggggit;c: dpiggosgxl}il:é‘c/le res&iﬂtsﬁ e
N . . 4 . ’ ton) I
tested. A report on the project 1s in course. of preparation.’ Zntofalglfatle;?;

ﬁ’he Retention of Nails and Screws by Wood

Tests to determine the relative power of different British Columbia woods

R hold nails and screws were carried out as opportunity offered. The total

number of such tests was 977.
Pests to Determine the Eflect ST Y
Dorgtaane.t Tiesﬁ of Incising and Creosoting upon the Strength of

Work under this project was commenced during the last fiscal year and

cur All computations from tests w
tabulated, and a preliminary report presented. In all, 5,394S ie;\t(;r(ivrgzd&ggg

| wnder this project.

yfiscellaneous Tests

The opportunity offered to manuf
; acturers and consum
wood %)rodgcgs.to secure authoritative test results on éa-teigzl:finwgv%ciicﬁngh OI:
gre interested is being more widely recognized and utilized not only by loc?l
i . 0 s ) ) Tests under this head]
;ua(;}é v;(t)%rélss :tbrefrilrgiges}s?fglg paint, mfmsture content of varioas 2iftlg'%occlc’svefzr§g
) S -1 O1 Sitka spruce for use in aeroplane constructi ilt-
structural joints, bending tests on structur Ut in Tong ves o lt-up

, ) al Douglas fir in long ¢ i

tests on plywood trunks. A series of shear tests for the Fishgerisez, ﬁ]r;}i)elrrinrfl)?;t

statlon_ on glue made from fish waste has been of such marked value as to

more comprehensive series of tests on improved glues, developed as a result of

{ the original tests. Miscellaneous tests of such nature totalled 469

Division of Timber Products

The principal work engagi i is divisi
- > gaging the attention of this divis
prises lu.rnbey seasoning, utilization of sawmill and logginglzxrrla:tte p;esdent coial
glthologlcal Investigations. ‘ » and special
Lumber Seasoning
- Many problems of a widel i i
: ; y varled nature, touching the j
ot lumber seasoning, are presented t¢ the Laboratories fc;gr soluggrllfrall?(il-lkzzfgf

{ venience, seasoning studies have been j
i ) S . s hav grouped under the th 1visi
§ fAbsorption of Moisture,” “ Air Seasoning,” and “ Kiln-dryrr?r?gpg(f”iclfn?kl)‘;sfr?s

)y
ingles.”  All problems are allotted to one of these projects and dealt with as

1 Dart of the project work,

" p ' J S S S y p 4
Aib\()') ton 0] A“()l f,ule I ][e 1 [(] (0] l e al)sn] 10N 0O mo si“]‘e in alr
d SvOCk, Opell-plled in an Ope 20} Shed, W hlch was beg un 1n Iq oV elnbel 1926

. ’%as compl i i
| & pleted during the year. Much valuable information was obtained from

s o .
.;_lsgllidsivcérsltetr};e rzgrlczieigon of dthq moisture content of Douglas fir, Western
ditions. ar, and Sitka spruce with changing seasonal weather

The most important, study under this project was on the absorption of

) : 0 \ il. This study w:
mgenttl;etgr;/},lmis )lear and is being continued. During the ye};rw?gutr)egsﬁ
Sttt theogt{ea and two to Ottawa were studied with the aséistance of
awa and Montreal laboratories, Two shipments were made
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rati d by the Forest Prodyet
boat to England, and co-operation was extende N
tl)’u}:ese;rch Labo%atorgr staff at Princes Risborough, who made the necessary
moisture-content determinations at destination. Active co-operation was fy;.
nished by local shipping firms in facilitating examination and preparation of
the shipments. Water shipments indicate that kiln-dried material shipped with
green lumber will have an average moisture content of 15 per cent and higher
upon arrival in England, and such material will therefore, for some PUIposes,
require reconditioning before use. The final report on the rail shipments, which
is now in course of preparation, indicates that klln-dped_luu}ber shipped by
rail, if properly seasoned and loaded, will reach its destination in a satisfactory
) o, .
cond’llgiloen.moisture condition of a shipment of red oak on arrival at Vancouver
from Alabama was checked up.

Special visits were paid to 45 Coast sawmills to co-operate in solving various
‘seasoning problems. These visits, together with lectures on kiln-drying,
delivered before various lumbermen’s organizations, and information available
for distribution form a valuable means of keeping the industry informed of the
seasoning investigations of the Laboratory. A marked improvement in season-
ing practice in Coast mills was reported by the British Columbia Lumber and
~ Shingle Manufacturers’ Association.

The investigation of the causes of “ loosened grain "—a defect in kiln-dried
- Douglas fir—and “ collapse ” in kiln-dried shingles, and an investigation of the.
effect of different methods of lumber piling on the rate and uniformity of dry-
ing were continued. During the year, 1,041 standard and 11,110 electric-meter

moisture-content determinations were made in connection with the seasoning
investigations.

- L : ied out on six items of ai- § = The effect of various combinations of temperature and humidity on the
A?,,dSEasonlmg. nlgegaigeast?v%fsmzﬁei; atrll;éze in'serior forest region. The § - yield of seed during the process of extraction from lodgepole pine cones was
seasime ; trlllge mat?ldies will be compared with similar studies on kiln-dried | investigated by means of four test runs in the experimental kiln. This investi-
rﬁsu tls Onn sgiﬁcs made at another mill . gation was initiated at the request of the Forest Superintendent, New West-
ngelma : . i
gKiln-drying of Lumber and Shingles—The investigation of the effect of | \ mn.ls'ter.'
temperature, humidity, and circulation on the rate and quality of the kiln- Utidization

drying of the commercial woods of British Columbia was continued. Severs]

charges of Western red cedar, yellow cypress, and Western alder were dried in to present manufacturing methods has long been recognized as of major import-
the experimental kilns during the year. The drying of charges of alder anc} ance. The mill-waste studies initiated last year were designed with the idea of
cottonwood at a local mill was supervised. As a result, efficient drying schedules i determining the amount of this waste in British Columbia lumber mills, and, if
were evolved for the seasoning of 1-inch cedar, yellow cypress, and alder. . possible, finding uses for it. Fifteen studies were made during the year of the
The shrinkage of the commercial sizes of cedar, when kiln-dried to various | quantity, quality, and disposal of so-called “ mill-waste ” under present manu-
moisture contents, was investigated. ' facturing methods. The survey shows that, on the average, 67 per cent of the
The drying of six experimental charges of Engelmann spruce was super- volume of the log is recovered as lumber. This 1s somewhat greater than was
vised at a co-operating mill in the interior forest region with a view to ehmu}.at- commonly supposed. This study has createq considerable int erest among }um—
ing the cupping of the 2-inch spruce, and to determine the feasibility of dr}?“? | bermen and has resulted in a number of special studies in connection with indi-
1-inch stock. The effect of various combinations of temperature and hum%dlﬁy vidual problems. Studies on logging waste were commenced on two plots in
on the degrade from cupping and loosened knots was studied, and definite | the Coast Douglas fir and cedar type.
recommendations made to the co-operating mill for improving the seasoning

The problem of the economic utilization of timber and of waste incident

! : Pathology
practice. initis i i ] he determination of the effect | Two new projects in timber pathology were initiated during the year,
o Dreet W?is ml\%actag?)il};%wg% sljgfnlgtlseso t())]feﬁuj various temperatures used in | namely, “ The effect of kiln-drying on the sterilization of lumber,” and “The
il durabllltyhan Se’i‘h‘c invesg,i ation was originally requested by the Ontaric § - effect of purple stains on the properties of Douglas fir and Western red cedar.”
klln-girylngic) em].) 1 lss’ Associgtion and was sponsored by the Consolidated | The study on “ The development of stain in overseas shipments ” was con-
B‘e'tall SV e;' tea " Association of British Columbia. Nineteen test panels 3 - tinued. This latter project was carried on in conjunction with studies of
Shingle Mamf1 Tarions sizes dried at temperatures varying from 160° to 200° moisture absorption in overseas shipments. Material was taken from three
2 ohngles o varlouts d during the vear. Shingles for an additional six panels | shipments and 930 cultures prepared. Over 1,700 special cultures were made
Fahrenbelt wwere erccte t eate§ by the dttawa laboratories with creosote. in connection with other projects, and with special decay and staining problems
are tov b_e e pressuret- . v vgqs undertaken to determine the variation in 3 presented to the laboratory for solution. Eight hundred cultures were prepared
A ‘mmsture-contt er} ks'lllr-d?ged lumber at the time of shipment and the effet 3 ° in connection with the study on “ The effect of water storage on the strength of
the moisture cox}cteré 0 mlaghjning Kighty-nine per cent of the Coast sawmlls § = black cottonwood.” This study was completed, and a report prepared for incor-
g;e?a%iigrgr?ii?ﬁs :&rrlere covered by the survey, 10,333 boards being tested. | poration with the report on the strength tests.

The results of this survey have aroused considerable interest, and will probably

I : - Publications and Papers
cause increased attention to the seasoning and storage conditions at certan

A chart “ Dimensions and Constants for Structural Timbers ” was printed

mills. ) ) . deter- §  and is in considerable demand. A mimeographed ‘“Summary of Kiln-drying

By request, special degrade it.‘lldlgs vivrelzre I?:Sficzt {g&r &%iiiéglll?nii §925, {  Information,” prepared for the 1928 Kiln-drying Class, was enlarged ‘t‘o thirty-
mine whether improvement in ]n’-\/Iryk%i p rovement was noted at the four § one pages and 300 copies dlstrlbuted. Two' progress reports on the “Sawmill
when such studies were first made. Marked imp |  Waste Studies in British Columbia ” were mimeographed and distributed to the
mills ’F}ﬁgdtl}??fd annual six-day kiln-drying course was held, with an attendante . sawmill managers of the province.

A number of articles by laboratory officers were published in lumber and
engineering journals, including the following: “ Structural Timbers,” “ Utiliza-

tion of Mill Burner Heat for the Kiln-drying of Cedar Shingles,” and “ Lumber
- Yard Sanitation.”

of twenty-one. The course, which has now a favourable reputation with the
lumber industry, proved very successful.
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There is an increasing demand by lumbermen’s organizations and educ:-
tional institutions for technieal papers and lectures on various phases of the
work of the laboratory. During the year laboratory officers delivered twenty-
five such lectures, most of which were illustrated by lantern slides.

Exhibits N

The exhibition service was continued during the year, providing valuable
publicity for the laboratory and assisting in the advertising of British Columbia
forest products.

The most important work in this connection was the preparation and
-assembly—in co-operation with the British Columbia Lumber and Shingle
Manufacturers, Limited, and in accordance with plans prepared by the Markeis
and Exhibits Division of the Ottawa laboratory—of an exhibit of British Col-
umbia forest products for inclusion in the forest-products exhibit of the Cana-
dian Pavilion at the International Exhibition in Antwerp, Belgium. The exhibits
were assembled in units, finished in Vancouver, and forwarded to Antwerp to
the Canadian Exhibition Commission.

Assistance was extended to the British Columbia Forest Service in selecting
and preparing certain material for use in setting up an exhibit of British Col-
umbia products in the Crystal Palace, London, England.

In the preparation of the annual forestry exhibit at the Vancouver Exhibi-
tion, a panel exhibit was prepared in co-operation with the Canadian Foresuy
Association, showing photographs, pulp and paper products, rayon manufacture,
miscellaneous forest products, and the finishing of lumber products. Co-operat-
ing with the British Columbia Lumber and Shingle Manufacturers, Limited, a
model sawmill operation showing all phases of a modern plant was also set up.

A set of moulding patterns in Douglas fir, Western hemlock, and Western
red cedar was prepared for the British Columbia Lumber and Shingle Manu-
facturers, Limited. Considerable assistance was also extended in selecting and
preparing an exhibit of Western hemlock lumber, manufactured products, and
furniture; this was used for display at the annual meeting of the West Coast
Lumbermen’s Association in Tacoma. The exhibit received a great deal of very
favourable comment and has given wide publicity to the use of Western hem-
lock.

A special set of samples of Canadian wood species was prepared as an
exhibit for use by the Canadian Forestry Association, resulting in a number
of inquiries being directed to the Laboratory for specific information regarding
uses of various woods.

In response to requests for samples the Laboratory has prepared several
special exhibits, including log sections of Douglas fir and Sitka spruce for the
National Museum, Ottawa; selected material for Poland; photographs for the
Rosenwald Industrial Museum, Chicago; samples of eighty-year-old hewn fir
and hemlock timbers for the British Columbia Lumber and Shingle Manu-
facturers, Limited, and associated bodies; and eight sets of hand samples. A
special collection of photographs of timber and logging methods was assembled
and has been used as the nucleus of a laboratory collection. Sets of Australian,
Manchurian, and Japanese wood samples were received by the Laboratory dur-
ing the year.

Gencral

Some rather important changes were made in accommodation at the Labora-
tory. The Provincial Government, through the University of British Columbis,
constructed a roof over the loading platform of the experimental kiln huilding.
Officials of forest products laboratories and forest services in Australia, Eng-
land, and the United States paid visits to the Vancouver laboratory at various
times, thus vroviding contact between institutions carrying on work of a sinu-
lar nature.
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BUL;}:TIN 1 Tree-Planting on the Prairies,

59 Canadian Woods for Structural Timber
: S.
61 I\ta:tl.ve Trees of Canada. (Price, 50 cents, post-free
66 Utlhzat.lon of Waste Sulphite Liquor. (Price '
King’s Printer.) ’
gfl) '(I;he ga.re of the Woodlot*
anadian Sitka Spruce: Tts Mechanical and Physi i (Pri
. cents, post-free. Apply King’s Printgr.) ysical Properties. (Price, 15
742 ls)l'mtq(lelst’m Pr?n'}xIe Tree Planting.
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S Kings Priniang voods in Canada. (Price, 25 cents, post-free. Apply
;g g& ood—ésmg Industries of Ontario—II.
ome Commercial Softwoods of British i i
Apoly Printor ritish Columbia. (Price,
83 Sawmill Waste and its Utilization in British Columbia.

13 The Cascara Tree in British i

;g Pﬁresertvati\ff[(‘e Treatment of Feng:-lpl)lcx)lsltl;l.a.
epor 3 iv i

- Abp Ced-gr %sé]oeofr ?fﬁbﬁ?lam e Strength of Green-cut and Fire-killed Western
sorpbion of Moisture by Kiln-dried Lu b

24 Strength of Reinfore infior Butte

25 List of Forest ServicidPi-IllfliicE’? f)zsn forced Butter and Cheese Boxes.

26 Creosote Treatment of Douglas Fir.

222 gtam and Decay in Lumber-seasoning Yards.

28 Strength Tests of Creosoted Douglas Fir Beams.

- Rtrgngth Tests of Creosot_ed Douglas Fir Railwav Ties

X Sta e otE]Grfowth and Density of the Wood of White Spvz:lice.

3 Chreng' _of Telephone Poles: Eastern Cedar, Red Pine, and Jack Pine
ange in Moisture Content of Kiln-dried Lumber when shipped by'Rail

Thee PampHLET 1 White Pine*
« 2 White Spruce.*
3 Douglas Fir.*

4 Hemlock (Eastern).*
5 Western Hemlock.*
? Red Pine *
8
9

e Apply King’s Printer.)
50 cents, post-free. Apply

25 cents, post-free.

Jack Pine.*
Lodgepole Pine.*
Balsam Fir*
10 Cedar (Eastern) *
11 Western Cedar.*
12 Sitka Spruce.*
13 Western Yellow Pine.*
14 Sugar Maple.

61



62

Stories and Plays for Children—
Talking Trees.
Betty in Dreamland.
The Woodland Fairy.* .
Bow River National Forest. Descriptive pamphlet with map.
Florestry Lessons.
ForesTtrRY Toric2 Forest Fire Protection in Canada.
« 3 Silviculture in Canada.
“ 4 The Need of a Definite Forestry Policy.
“ 5 Tree Planting for Ornamental Purposes.
“ 6 The Christmas Tree Trade in Canada*
Manual of Methods of Communication Adapted to Forest Protection. (Price, $1, post-free.
Apply King’s Printer.)
Dominion Forest Service Message Code. (Price, 10 cents, post-free. Apply King’s Printer.)
Forest Research Manual. (Price, $1, post-free. Apply King’s Printer.)
The Tree-planting Division: Its History and Work.
The Forests of Canada.
Form-class Volume Tables.
Papers presented before the Third British Empire Forestry Conference, held in Australia
and New Zealand, 1928 :—
Tree Planting in the Prairie Provinces of Canada.

Timber Testing in Canada.
Timber Pathology in Relation to Wiood Utilization in Canada.
Wood Preservation in Canada.
Forest Fire Protection in Canada: Progress since 1923.
Pulp and Paper Research in Canada.
Timber Physics Research in Canada.
Silvicultural Research in Canada.
State Forests in Canada.
Softwood Resources of Canada.
Blue Stain: a Cause of Serious Loss to Manufacturers of White Pine Lumber in Canada.

LISTE DES PUBLICATIONS QUI PEUVENT ETRE OBTENUES EN FRANCAIS

BuLLeTIN 69—Entretien d’un Lot Boisé.

CircuLAIRE 18 —Le séchage au Four des Bois Tendres de la :Colombie-Britannique.

Informations relatives & quelques essences canadiennes importantes: Fasicules: 1, Le
Pin Blanc; 2, L’Epinette Blanche; 3, Le Sapin de Douglas; 4, La Pruche; 5, Le Tsuga de
I’Ouest; 6, Le Pin Rouge; 7, Le Pin Gris; 8, Le Pin de Murray; 9, Le Sapin Baumier; 10,
Le Thuya (Cédre de Est); 11, Le Thuya Géant; 12, L’Epinstte de Sitka; 13, Le Pin &
Bois Lourd.

La Fée des Bois (The Woodland Fairy).

Questions forestitres N° 6. Le Commerce des Arbres de Noél au Canada.

L’Arbre et la Forét (Forestry Lessons):





