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FORESTRY

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

The fiscal year 1930-31 was signalized by a fundamental change not only
in the history of the Forest Service, but also in the development of forestry
i Canada, consequent upon the completion of the transfer of natural resources
from the Dominion to the provinces of Manitoba, Saskatchewan, Alberta, and
British Columbia. By the transfer, the Forest Service was relieved of its
fesponsibility for the protection of forest lands and the administration of
pational forests, these functions being taken over by new provincial services
anized for the purpose. As indicated in the report for 1929-30, the future
ivities of the Forest Service will be concentrated largely on investigation
sesearch, and experiment in the more technical and scientific aspects of the
Canadian forestry problem, particular attention being paid to those phases the
solution of which will provide the maximum possible assistance to the forest
industries.

By arrangement with some of the provinces, the Forest Service continued
its work of fire protection until the close of the fire season. The remainder
of the year was largely occupied in details of the transfer and in staff reor-
ganization and plans for the development of work on the new basis.

The forest fire situation in Canada during the 1930 fire season equalled
ir severity that of the previous season. The total number of fires reported
was 6,721—slightly greater than that for the previous year. Total damage and
foss, including fire-fighting costs, likewise showed an increase of one and one-
half million dollars for 1930-31. The area chiefly affected was again that por-
tion of Canada extending from western Ontario to the Pacific coast. This
region, on account of a serious lack of snowfall for three consecutive winters
and a corresponding deficiency of spring and summer rains, presented a forest
ﬁre problem of the first magnitude.

+ While the western area suffered heavily, the 1930-31 statistics would indi-
tate that the forest authorities in this region more than held their own in
keeping the fire situation in hand, in view of the fact that in spite of the in-
reasingly aggravated weather conditions which prevailed last year, a slight
fiprovement over 1929 is shown.

.~ The increase in the total number of fires for Canada, and likewise in the
i amage and loss, are due in a large measure to the increase in the number
ol fire outbreaks in Eastern Canada, particularly in the Maritime Provinces,
¥hich experienced protracted periods of extremely hot, dry weather such as
ad not occurred for many. years in these areas.
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. . . burns

The following table, compiled by the Forest Service from re made
by the edifferent f%rest a’uthorities, gives in detail the figures of forest fires i
Canada for the year, as compared with the average for the five-year perigq
1926 to 1930, inclusive:—

Average
Year per vear
Item 1930 1926-1%9
inclusivg
........... 6,721 5,30
Total nUMDbETr Of fITeS. .« v vuveruerraeeeneriemnreneiataiaaeeeees 302
Tgtal ares burned OVEr (BCTeS)...ceuueerrrneeronarrrnnseetunsearunenceennees 2,667,545 2,470,179
Merchantable timber— 746,127 s
Ar0n DUINEd (BCTES) ..t nrvneeeererrrananasseeeaarteenaaaeaatacessnansnes s i
Tli‘mber bumed{lg F(i;. BM. . oiiiiiiiinnnns e e 2'%%,’ ?;%3 1.%?;’ gé
OTAS. « v v vvvrnnnneensensaananasnens '

Estimated stumpage VAIE. .....vvvrrreeertirrimmananiiiinineees $4,607,430 | $ 2,488, 063
Young growth— 575814 547,00

AT DUINEA (BOTES) .+t neernnnnerrrrerenianseessrrenauaasssserseenases , 001

E;timated B Y RRETEETETRERELEEE $1,451,798 | § 1,080,544
Cut e 427,230 220,45

Arof DUINEd (BCTES) . veenenererranuunnnseroerrsenesimseaaastnsennnseess , ,

FStimated VAIUE. euveennennererranauenesseeeremeeeeiemaetaeeeuenisseees $ 275,523 |§ 165,707
Non-forested—

Ares DUINEd (BCTES) .. cvveenterunnaeeennrsiaasereessetanansneenseennneeaes 918,374 1,276, 58
Other property burned— $ 506,777 |8 402,014
Actual cost of fire-fighting. . ...coveeeiiiiiieiiiiiiiiiiiae e $1,135,907 | $ 737,93

Total gross damage and J0Ss. ... ..eveerteceatitiiraiisinasaeenees $7,077,435 | $ 4,876,307

NATIONAL FOREST INVENTORY

Work along the lines formulated by the 1929 conference of Dominion
and Provincial forest authorities has progressed steadily. It will be remem-
bered that the work undertaken by the Department of the Interior as its part
of the scheme included the making of the forest inventory in the Prairie Prov-
inces, the collation of the reports sent in by the various provinces, and general co-
operation with the provincial authorities. The reports, when completed, are
to show data as to the tenure on which the forests are held (whether priv-
ately owned, leased, or unalienated); kind of land (farm land, waste land,
and productive and non-productive forest); the types of forest (softwood,
hardwood, or mixed wood; merchantable timber or young growth); the condi-
tion of the forest (whether virgin, cut-over, or burned-over); an estimate, by
species, of the amount of timber of merchantable size suitable for lumber,
pulpwood, ties, poles, posts, etc.; the annual cut for all purposes, and the
annual loss from fire, insects, and disease.

In pursuance of the undertaking of the Department of the Interior, three
forest-survey parties were engaged in Manitoba in the summer of 1929 and one
in Saskatchewan, and in the summer of 1930 there was one party in each prov-
ince.

Aerial photography has played a great part in the work of the survey,
and has been of the greatest assistance, especially when used in conjunction
with ground surveys. Up to date, 211,870 square miles of forest have been
photographed from the air, and forest-type maps have been made of 59,450
square miles. The maps not only give accurate topographical details, but also
show the waste land, merchantable timber, and young growth in the various
forest types. The possibilities of these photographs increase to a surprising
degree as they are studied. Methods have been devised by the Forest Servicé

SILVICULTURAL RESEARCH 5

the determination of the heights of trees from the photographs—from the
gth of the shadows, in the case of the vertical photographs, and, in the case
the oblique photographs, by direct measurement. Considerable progress
also been made in the identification of tree species in the photographs,
d work is being done leading to the possibility of securing estima es of the
Jume of the stands, within a reasonable degree of accuracy.

As part of its co-operation with the provincial services, the Dominion -
rest Service is conducting a series of surveys in each province to determine
kind and amount of natural reproduction which is being secured after
tting and fire, and the rate at which this young timber is growing.

The Province of British Columbia has completed an inventory of the
sts in the southern coastal region, including Vancouver island and the
jacent mainland. This is the most important part of the province from
¢ standpoint of both the quantity of timber and the forest industries. The
al remaining s and in this region is estimated to be over 130 thousand
lion feet board measure.

* Ontario has compiled an estimate of the more important species in the
rthern part of the province which shows a total stand of 285 million cords
spruce, balsam fir, and jack pine; 7 thousand million board feet (Doyle
e) of white and red pine; 86 million feet of maple; and 335 million feet of
low birch. In Quebec over 17 per cent of the Crown land has been cruised
and reported on, and it is expected that at the present rate of progress suffi-
nt data will soon be available to compile a reliable estimate for the whole
vince. The Maritime Provinces have not been able to add materially to
eir knowledge of their forest resources during the past year, but the mea-
ements and records of the rate-of-growth surveys conducted by this Service,
mbined with the aerial photography carried on by the Topographical Survey
this Department and the Royal Canadian Air Force, will be of considerable:
istance in connection with the inventory.

SILVICULTURAL RESEARCH

The major activity of the Research Division for the year just closed, both
field and office, has been the Canada-wide rate-of-growth survey started in
The objective of the survey is a statement of the grow h rate of the
ests by timber types and age-classes, and reliable information of the condi-
ns of reproduction on the areas that have been cut over or burned. Coupled
th the information being obtained by stock-taking surveys, this will give a
. prehensive statement of Canada’s timber resources present and potential. -
| Eight field parties, in the provinces of Nova Scotia, New Brunswick, Quebec,
QOntario, Manitoba, Saskatchewan, Alberta, and British Columbia, respectively, :
re busily engaged in gathering grow h data from May until October. Progress
the compilation of the data has been satisfactory. i
— The field-work of the working-plan survey of the Petawawa experimental
rea was completed in 1930. The use of aerial photographic maps made it
possible to complete this project in a single season; by the use of former methods
o survey, at least two seasons would have been required to obtain as much
detailed information. Aerial maps reduce the element of uncertainty and the
smount of ground work very materially, The data are nearly all compiled as
as the present stand and the maps are concerned; hence it is possible to
eed with the preliminary stage of the working plan. The plans cannot be
pleted, however, until the growth rate has been computed.
A similar survey was made of the forest property of the University of New
nswick. The maps and present stand tables are completed.
First steps were taken at Petawawa to investigate the factors controlling

§ e reproduction of jack pine and of white spruce. Areas recently cut over
1 eny
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i uitable fields for these studies. The jack pine stand§ Were severe)
ES?IZgi;nsd partially burned; the removal of hardwoods from a mlxet?:l wood stang
leaves ample spruce in a favourable seed-year to ensure a good see _supply.

Fire-protection improvements at Petawawa consisted of the opening of Raee
Horse road to the Petawawa river, improvements to the Centre Lake road, apq
construction of a boat-house at Paquette’s landing and a fire-engine §hed at
Long Lake headquarters; new office accommodation is also being provided g
Corr’}I"hI;agghual visit of students from the Faculty of Forestry, University of
Toronto, accompanied by Dr. C. I). Howe, dean pf the faculty,_was made in
October. - Dr. Howe noted the advancement made in research projects since hig
previous visit, and contributed some valuable suggestions for continuation work,

Two new timber sales were made at Petawawa in October, one in jack pine,
the other in black spruce; however, owing to adverse market conditions, oper;-

i arted on the black spruce area. )
tlonsTvﬁzr:Ingfmstt of field-work done ig connection with the study of site cla3§§-
fication was limited because of shortage of suitable personnel. The interiy
report covering the work of 1929 was recglved,.anc.l indicates that very satis-
factory progress is being made with the investigation, and that a methdod of
site classification based on grouéld (\i/egetatvlon can be evolved for Canada, as
for Finland and Sweden. o )
has gg‘:lled:sg?sta?nce was given the National Research Council in measuring the
growth of trees in the Trail Smelter fume zone, the 1nforma1t10n being used in
connection with a damage claim preferred by the federal Government of the
United States. A series of germination tests of seed taken from the same zone
as Ell‘llslti)sIf:ll‘?\(rjiesj.ion co-operated with a paper manufacturing company in condlecP
ing an extensive girdling experiment on its limits in Quebsc, where the wortl_afe:s
and suppressing hardwoods were destroyed by girdling, the valuablle ({onllegs
and young hardwoods being thus released. A series of permanent salnpfz p 0;;
was established in accordance with Forest Service standards. The data secure
have been compiled, and when remeasurements are taken should provide valu-
able lgeerdlggggrlllts 'sampl-e plot data for most of the plots establighed at Petawawa
for yield and thinning studies have been compiled, and a_brief report sﬁljlgvg'mg
the deductions has been issued. Similarly some twenty plots at Lake Edwar
Station have been remeasured, data compiled, and deductions made.
Data relative to the status of planting throughout Canada have been
assembled and this information is available to persons or corporations 1r}terest§d.
A number of reports and articles have been issued during the year, including
the following:— .
“ Growtgh of Coniferous Species on the Miramichi Drainage Area.” Research
. 21
«“ Gir}gﬁgz 1}IJIOa,rdwoods to Benefit Conifers.” Research'Note No. 23.
“ Preliminary Report on Rate of Growth of the Forests in the Western Part
of Nova Scotia.” Research Note No. 29. ) "
“ Preliminary Report on Rate of Growth of the Forests in Southern New
Brunswick.” Research Note hNIclI. tBI.V 2
¢ rch in Forestry.” Researc ote No. 34.
LU g:ﬁ?&h on Cut-oveg Forests in Ontario.” Research Note No. 36.

Fires anp Firz ProrectiON

:;-(3',. .\ . - " In

Alberta alone of all the provinces reported a favourable fire season.
Manitoba the season was fairly favourable, but Saskatchewan and British
Columbia were visited by a season of extreme hazard.

e
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o this risk. From the middle of
adily increased, reaching its pea
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In Manitoba a severe hazard was experienced at the opening of the season,
, but heavy spring rains in 1930 put an end
y precipitation decreased, and the hazard
k late in August.

Conditions continued

s peak from June 7 to

September, when general rains came, and
f October practically put an end to the fire
d this season was the number of fires caused
in the province were due to this cause,
North fire district amounted to 95 per cent.
g the latter part of May

June 10. Heavy
Later, the risk again became

thirty to forty fires being in
e fires was caused by light-
ing fires was witnessed from

ntroduced into the province

g was characterized b
the province in the latt

ere at any time during the season, the
being of such a nature as to keep the
y frequent showers; gen-
er part of June; the
, and snow fell com-
ins on September 6, on the northern plains on

on November 11 ended all fire danger for the

ng,
the

season was one of the worst yet experi-
the worst on record. Up to July the
average; from early July till late Sep-
elt—not excepting the coast district—-
ted daily. A large proportion of the
endiarism, but more fires were due to

Table No. 1
WITHIN AND OUTSIDE OF NATIONAL(F)‘O(I%ZSSTS: AREA BURNED OVER AND FIRE LOSS BY
A
Manitoba Saskatchewan Alberta British Totals
Columbia
No.| Area | Dam-iNg | pyeq | Dam- No.| Area| D3I {no | 410 | Dam- |\ Area | Dam-
& age . age : age age
acres $ acres $ acres $ acres $ acres 3

86] 16,411) 25,6211 78 105,1811172,240] 67/48,310 29,1631 32} 5,3911183,379 263 175,293; 410,403
32 4,6911 4,173 12| 3)937 2,6721 16/ 4,459 6,910] 59! 6,085 8,005 119/ 19,182 21,850
43f 8,614 5,875{ 117} 60,054 22,002 56(18,006( 8,972{ 20 1,110 616 2361 87,874] 37,465
56 785| 1,022f 23| 18,008 47,412] 102 1,132 226] 81; 1,625] 6,419 262 21,550] 55,079
1591662,540{212,521{ 37| 82,235 138,030 14 2,440] 6,243] 139 15,031y 73,432| 342{ 763,148 430,226
1} 3,300 6,150{ 3| 3,876 6,491 4] 215 nil 10( 8,3641116,240{ 18 15,755 128,881
....... 13 3,855] 3,033] 54 110,741} 91,561 31 3707 1,588 90 21,5501150,602] 160 138,316) 246,784
11| 2,394| 3,980 L ORI 2] 9 12 1i...... nil 15 2,403 3,992
..... [ 82, 42t 2 1,000 150 1 1364....... 6 214 3,024 15 1,233 3,318
........ 10 180 8,960] 8 5,301 4,510 51 2,125} 16,072| 13| 3,003 20,470] 36 10,689] 50,021
4171702, 652)271, 486] 335)390, 423 485,068} 27077,286] 69,186) 444 63,090/562, 27711, 466/1, 233, 451 1,388,017
................... 49,066)....0.......) 62,464]....1.... .. 12,302, eeee | 78,819 Ll 197,651
......... 320,552{....{.......1547,532(. .. {... .. 81,488 .......636,096..............1:585,668
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Table No. 2 Table No. &

ATIONAL FORESTS: FOREST CONDITION OF BURNED-OVER
FIRES WITHIN AND OU'I‘RS.}ISI.ZISE %IgigENDITURE FOR FIRE-FIGHTING, ETC

STATEMENT OF THE ANNUAL AMOUNT OF TIMBER AND OTHER PROPERTY DESTROYED

Merchantable Expenditure for firs Salvable timber Unsalvable timber

timber fighting . Damage to | Damage to

Province Damage to Total
_ Cut- Saw- De- _ ~ yo other
. folj:snted ;g:vt O‘l,ler Ranger Other tim- {Other| pre- tisxf]ger Other | Dam timber growt, property damage
Province lands Area Value serv%(e;e ex;tJendx- Total T ciation age .
ure
acres acres acres acres $ $ $ $ Léﬁ t cords $ %Fn‘dt cords $ $ p.c. $ p.ci $ p.c. [3

114}13,194] 3,271 511} 193,156 120,249} 123,521{45-5] 118,449|43-5] 29,515/11-0{ 271,486
..122,173/53,189f 116,717}  7,806{ 457,616 132,280{ 249,010{51-0f 234,71248-81 1,346| 0-2] 485,068

505,344) 101,216] 4,200l  01,883] 123,521}  4,369| 49,066 33,
| 2,028] '688] 2,111} 13,719 15,053| 20,678] 22,780{32-0) 25,213(36-0 21,182;32-0! 69,186

5

72 46 7,052 92,737{ 249,010 4,776 62,464 67,24

l‘lig' 15?3 ! 9 10,330 12,573 22,789 2,285 12,302, 14,587
8,950 15 923 5,493 32,715] 394,483 6,561 73,819 ,3&)

674.057] 301,830 27,084 229,908| 789,803 17,991} 107,651) 215,54

32,695| 9,919 12,015( 110,364| 16,705 382,468| 394,483(70-1 62,663]11-1f 105,129(18-8! 562,277
57,010)76,990{ 134,114| 132,490| 682,530 655,675] 789,803(57-0f 441,03731-7| 157,172|11-3} 1,388,017

Table No. 3
CLASSIFICATION BY SIZE OF FIRE

Table No. 6

STATEMENT OF DOMINION LANDS BURNED OVER, SHOWING OWNERSHIP AND FOREST
Class B Class C Class D T
(CuLa&S:r‘A:} @ acreisnsd over,{ (10acresto (over 500 Totals T%tgals
acre) but under 10 500 acres) acres) 1930-31 1929-30
) acres) Ownership Forest condition
Province Per N Per Provi Total Morehant Pertiall
Num-| Per | Num-| Per | Num-| Por | Num- Per 1\{)um- bcent ) h:xm— éent rovince bﬁﬁ: i Public Private egglgn - aﬁu’& y Yo Not
ber cent ber cent ber cent ber cent er !i,n[::l;zosv °r A over timber over grov‘t’!;.%: forested
acres acres % | acres | % | acres | % | acres | % | acres | % | acres | %
1 417 28 660 H
Manitoba....... b 2z 1 1] 3 o4 | 3 23 517 1 702,652  696,46999-1)  6,183| 0-9| 91,883(13-0| 4,209 0-6| 101,216[14-4| 505,344[72-0
BSaskatchewan.. 46 80 30 74 27 23 8 270 18 396! 34 390,423| 353,205|90-5 37,218| 9-5| 92,737[23-7| 7,052| 1-8| 172,469|44-2| 118,165(30-3
Alborta... 03 35 Boorta o 77,986  74,836(06-9| 2,450( 3-1| 12,573[16-2| 10,330\13-2| 12.222(15-6| 42,519|55-0
T1118 0. um- olum
gmm(leway 166 37 180 4 7 16 27 o 444 311 460 R %‘:?;Lands) ....... 63,000  56,510[89-6| 6,580|10-4| 32,715|51-8| 5,493| 8-7 15,923[25-2| 8,059(14-3
(-1 1)
Total: 398 ) 27 412] 28 448; 31 208! 14 1,466 100 2,033 2 Totals....covvnen. 1,233,451| 1,181,020(95-7| 52,431 4-3| 229,908/18-6| 27,084| 2-2| 301,830|24-4 674.987|54-8
S....
v Fre-Hazarp STUDIES
Table No. 4
DISTRIBUTION OF FIRES BY MONTHS Important progress was made in the fire-hazard research studies being con-
icted at the Petawawa forest experiment station at Chalk River, Ont. The
British nes of inflammability for mixed red pine and white pine corresponding to
T1018. . . . .
Manitoba | Saskatchewan Alberta Columbia Totals e moisture content of the litter on the forest floor were further investigated
Month ~ oo Nem 1 Por | Nem-| Por | Num-| Per | Num- | Per d previous findings confirmed. From the added data secured it was pos-
bor | cent | ber | cemt | ber | cemt | ber | cent | ber | cent sible to begin a statistical analysis of the effect of the different weather factors
, | 1o altering the moisture content, and therefore the inflammability, of mixed
January, 1930« «veeee e erenneenss . . : RN 2 9 and white pine forest. Fire- hazard tables are now in course of prepara-
Tobruary..... Al 3 j ol n for this type, by the aid of which it will be possible to compute from the
ﬁl;T;l ----- s 24 i o m B ly weather records the degree of hazard occurring each day.
Juge.... R oo I ~ Similar studies were begun in the pure red pine and in the mixed jack plne,
““August. 15| 58 46 10, 124 3 ed pine, and white pine types.
Septem 8 3.0 2 1 13 % .« . . . oy -
Qgtober.. 35| 12:0].. .. feennenns 3 - In co-operation with the Dominion Meteorological Service, daily weather
Devoer. 3 e ;;;{0—0 orecasts were received at the station and experiments are under way to im-
TOMAIS. - eeeeeeeenannns a7 1000 333 100 2700 10000 444 103] 1,406 ve the accuracy of weather forecasting as applied to forest-fire hazard.

IMPROVEMENTS

Owing to the special circumstances in which the Service was placed, little
provement work other than necessary maintenance work was undertaken.
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FOREST ADMINISTRATION

As the actual work of forest administration varied so much in the dif-
ferent provinces, owing to the differing dates of the transfer to the respective
provinces of their resources, only a very general report in this regard is pos-
sible.

razing and Hay—Manitoba, during the first part of the season, showed
someGimprgvement oli/er last year (1929-_30). British Columbia showed 4
decided falling off. In Alberta the conditions were, for the most part, favour-
able, and stock left the ranges in good shape.

Timber Sales and Permits—The year was a very quiet one with respect
to both sales and permits. Alberta reported a permit business somewhat above
normal in the reserves in southern Alberta, and British Columbia reported a
fair market for telephone poles, but generally the demand for timber was
greatly diminished.

SurveYs

Stock-taking surveys were carried on in the Porcupine forest, in Mani-
toba; in the Pasquia forest, in Saskatchewan; and in an area on the North
Saskatchewan river, in and adjacent to the Clearwater forest in Alberta.
Rate-of-growth surveys were also conducted in all the provinces in connection
with the National Forest Inventory.

REFORESTATION

Manitoba set out 626,000 seedlings—mostly white spruce and jack pinc—
in transplant beds, and set out in permanent plantations 366,000 trees compris-
ing 249,000 jack pine, 95,000 spruce, and 11,000 each of red pine and lodge-
pole pine. Very little loss was met with among the latter. In Saskatchewan
1,800,000 seedlings were set out in transplant beds, and 325,000 trees were
set out in permanent plantations.

SeEED COLLECTION AND EXTRACTION

At the seed-extraction plant at New Westminster, B.C., a total quantity
of 2,933 pounds of seed was extracted from 6,261 bushels of cones; of this seed
1,552 pounds were Douglas fir, 1,114 pounds Western yellow pine (Pinus pon-
derosa), and smaller quantities lodgepole pine, Sitka spruce, lowland fir,
red alder, Western cedar, and yellow cypress. Practically all of this seed was
sent to the Forestrv Commission of Great Britain and the Government Forest
Service of New Zealand. From the standpoint of seed collection, however,
the year was very unsatisfactory; in nearly all cases the crops were poor n
both quantity and quality, and the damage done by insect pests was the worst
ever recorded. A small quantity of white spruce seed was extracted at the
Prince Albert (Saskatchewan) plant. At Indian Head, caragana and elm seed
were secured, and also white spruce and Colorado spruce seed; but the crops
of maple and ash seed were total failures.

TREE PLANTING ON PRAIRIE FARMS

The growing season of 1930 was even more unfavourable for nursery and
tree-planting work than the one immediately preceding. Owing to the cumula-
tive effect of three consecutive years of scanty rainfall, a number of trees died,
particularly poplars and willows. In the spring of 1931 little moisture was to
be found in the soil, and none at all in the subsoil. Notwithstanding all these
discouragements, however, interest in tree planting was greater than at any time
in the past.

TREE PLANTING DIVISION 11

The dry seasons have emphasized the advantages of thorough preparation
of the soil before planting and systematic cultivation after planting, as well as
_ the mistake of planting exclusively fast-growing species. The ash has been
jound the most reliable for hardiness and resistance, and caragana and elm have
gtood the test well. Maple has, particularly on the heavier soils, been some-
| what of a disappointment in the respects mentioned, but serves a useful purpose
. in mixture with other species. Poplars do well in all circumstances up to six
erseven years of age, produce a quick effect, and may be used in limited numbers.
‘Willows are found to require a comparatively moist situation in order to do well.
The coniferous trees (evergreens) are showing good results.

: .~ The number of inspections in the season of 1930 was the largest ever
| made; they numbered 13,780, of which 3,221 were new applications. About
7,500 farmers were listed to get trees in the spring of 1931—400 more than in
any previous year. Inspection in the season of 1930 was continued till the
middle of October.

7 Rooted stock showed about the same proportion of survivals as usual,
despite dry weather. The number of failures in the cuttings was greater than
wsual. Plantations up to six years of age showed up well, but it was in the
older plantations that the dying out was most apparent. Spacing seemed not
o be an important factor in regard to survival. Mulching was proved to cause
damage to the plantations so treated, owing to its inducing shallow rooting of
the trees. Soil drifting and an abnormally early storm in autumn were also
tauses of loss.

¢ TPield-shelters are being more generally planted, especially in southern
Alberta, which now has approximately 175 of these.

~ The inspection lists for the 1931 season are considerably larger than those
of the preceding season (1930), the number of new applications being 2,594.
 The distribution work of the 1930 season was completed by the end of
April; 6,210,175 broad-leaved trees were sent to 7,107 farmers, and 116,900
toniferous trees were distributed among 1,116 farmers. The loss among these
Iatter, owing to weather conditions, was greater than usual. Fifty thousand
two-year seedlings were sent for planting on the Spruce Woods forest.

The research work in thinning among the permanent plots was continued,
the maple being cut out in three plots where the main species were tamarack
and Scotch pine. A number of tamarack died, probably owing to drought.

" The trials of exotic species were continued; the majority of these were
derived from seeds collected in western China and Mongolia.
" An experiment made in covering nursery beds of white spruce and Scotch
jine with burlap during the winter gave the result that the number of seedlings
in the burlap-covered beds was from ten to thirteen times that in the beds left
bare. In the case of white spruce, the density of seedlings in the autumn-sowed
burlapped bed was twice that in the spring-sown bed, germination was two
weeks earlier, and the size of the seedlings was somewhat greater.
v Pathological research was conducted along four lines, namely, (1) Poplar
cankers, (2) coniferous seed-beds, (3) preservative treatment of posts and
4) contrel of snow mould of lawns. With regard to the septoria disease
{canker) of poplar, investigation has established the following facts: (a) the
disease is equally virulent on Russian, Northwest, and Saskatchewan poplars;
{b) the disease enters the stem through woundg, but will not penetrate healthy
bark; (c) the time from infection to maturity is seven weeks. In the case of
the perennial canker of poplar (apparently a fungus of the genus Cytospora),
{ ®xperiments are being made on the results of tree surgery applied to affected
4 iree stems. Tests were made of chemical treatment of the soil of seed-beds with
the object of preventing damping off. Experimental work in treating fence-posts
with various preservatives was continued. Some areas of the lawns were treated
with chemicals for the purpose of finding a remedy for the snow mould.
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ForesT PropUCTS I.ABORATORIES
OTTAWA LABORATORIES

During the year the Forest Products I,aboratories carried on seventy-nine
distinct investigations. The number of technical inquiries answered was 41 per
cent greater than in the preceding year.

Division of Wood Preservation.—Research in this division showed that the
taste of creosote sometimes found in water flowing through creosoted wood-stave
pipes can be removed by filtration through activated carbon. Investigatiopg
were made as to the efficacy of certain chemicals for fire-retardant treatment of
wood. Investigative work in the steam seasoning of red pine and jack pine
poles which have been given a preliminary steaming and vacuum treatment
showed that in all such poles, the checking of the heartwood, and, in addition,
the development of “shakes” in the jack pine poles, arises from the prelim.
inary steaming or heating of the pole, and may possibly be reduced by a very
slow application of heat. Inspeection has shown that, though untreated jack pine
piles placed a year ago in docks along the Atlantic coast showed considerable
damage from wood-boring insects (7'eredo and Limnoria), piles treated with
creosote showed no damage, although Limnorie were noticed running over the
surface. With the idea of devising an inexpensive treatment for poles and
posts, poles were placed in cheap tin containers filled with preservative salig
such as zinc chloride and copper sulphate: moisture trickling down the poles
dissolves the salt, and during dry weather the evaporation of moisture from the
upper part of the pole draws the solution upwards until the pole is eventually
impregnated up to a few inches from the top. In time, however, the preser-
vative is drawn away from the part of the pole near the ground line, which is
the most exposed to fungus attack, and after a few year's service the parts of
the pole just above and below the ground-line need to be subjected to a brush
treatment with creosote. Treatment of several bundles of Western red cedar
shingles with Grade 1 creosote oil showed a net absorption of 194 pounds of dil
per bundle. Investigations of the toxic qualities of alums, which are being used
to a limited extent to protect timbers in mines against decay, showed that the
alums were moderately toxic in agar-malt solutions, but not so toxic in wood.
Considerable attention was given to a review of the literature on the distillation
of Canadian softwoods, preliminary to the preparation of a circular on the dis-
tillation of these woods.

Division of Timber Mechanics.—Tests were made on the mechanical and
physical properties of white ash, Eastern cedar, and beech from New Bruns-
wick, white pine from Quebec, and white birch from Nova Scotia. All data
on tests of mechanical and physical properties from the commencement of
these tests, begun at the time of the establishment of the Laboratories, have
been assembled and prepared for publication as a bulletin. A small glue
laboratory was installed with apparatus for making glue determinations and
the testing machines of the I.aboratories were utilized in the determination of
the relative holding power of different glues. Investigations were conducted
with respect to the relation between the strength of glue and its viscosity and
also the relation between the concentration of the glue solution and its jelly
strength; results indicated that there is no law applicable to all glues. An-
other investigation related to the influence of variations in the surfaces glued
upon the strength of the joint; results showed that the better the finish on
the surfaces jointed, the stronger was the resultant joint. Investigations were
made according to standard methods on the nail-holding powers of butternut,
large-toothed aspen, Eastern cedar, yellow birch, ash, beech, and white pine
Investigations of the relation between the nail-holding power and the size _Of
the nail, made on the various sizes of cement-coated nails, shows a definite

40 be the cause of this defect.

FOREST PRODUCTS LABORATORIES OF CANADA 13

relation between the density of the wood and the load required to pull the nails,
the law governing this relation being a straight-line one. Tests were made on
poxes of standard style No. 2 and standard style No. 4, varied in each case
gecording to the thickness of the lumber and the nailing schedule. Tests of
red-stained jack pine have shown that, of the two fungi (Trametes Pini and
another still unnamed) which have been found to be the causes of this stain,
the former may reduce the strength values by as much as 75 per cent of the
pormal, while the second has not been found to reduce the strength values by
more than 10 per cent. At the suggestion of the Canadian Pulp and Paper
Association, tests of bucksaws such as are used in the cutting of pulpwood
were carried on, having regard particularly to the question of the effect of
the pattern of the saw on its cutting efficiency. A number of tests were carried
out for wood-working firms, for the Aviation Inspection Division of the Royal
Canadian Air Force (Department of National Defence), the Purchasing Divi-
sion of the Secretary’s Branch of the Department of the Interior, and the
National Research Council. Over 300 tests of containers were made, by the
use of the hazard machine, for many industries. The total number of tests
made by this division during the year was 24,355.

Drviston of Lumber Seasoning—A survey was made by this division of
over 100 wood-working plants in Quebec and the Maritime Provinces with
regard to methods of lumber seasoning, especially kiln-drying practice; wide
extremes of efficiency were found. Studies in kiln-drying white pine which
had not been water-driven gave definite indications that with proper control
of temperature and humidity the occurrence of brown stain could be reduced
to an almost negligible degree; the same study showed that a great deal of
“kiln brown-stain ” almost certainly originates in the seasoning yards, not in
the kilns, particularly in the case of stock partially seasoned in the yard and
finished in the dry-kiln. Investigations made in connection with the kiln-
drying of red pine have shown that with proper drying the gum contained in
this wood can be treated so as to make the wood satisfactory for interior finish.
A study of air-seasoning of white pine in the Ottawa valley is in progress.
Figures have been compiled for shrinkage in commercial sizes of wood dried
in the Laboratory’s kiln.

Division of Timber Pathology—Seventy-one specimens were added to the
collection of pathological material, bringing the total number up to 821, and
a collection of slides of different decays was started. Studies of slime forma-
tion in pulp and paper mills were resumed. A study of chemicals useful in
combating blue stain in white pine indicated six as likely to be useful, and
these were given further tests in mill yards; three mercury compounds proved
very effective in controlling the stain; sodium chromate and sodium bichro-
mate prevented the stain, but themselves stained the wood, and sodium fluoride
proved less effective than sodium bicarbonate, which is commonly used. All
chemically treated wood proved more resistant to infection than untreated
wood. Progress has been made in a systematic study of fungi causing stains
in softwoods: Study of red-heart in birch showed the fungus Torula ligniperda
( Considerable work was done in this division
for other divisions of the Forest Service, other government departments, and
yarious industrial concerns.

.. Dwvision of Wood Utilization—In response to a request from the Cana-
dian Pulp and Paper Association that a study of log sinkage be undertaken,

the Laboratories, co-operating with the Pulp and Paper Association and Mec-

Gill University, have undertaken an extensive investigation of the subject,
the part of the study assigned to the Laboratories being the investigation of
the effect of seasoning on sinkage. White birch, white spruce, and balsam
fir were the species studied, and the results of the investigation indicate that
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seasoning improves both the initial and the subsequent buoyancy of logs of the
species studied, whether sound or unsound; that birch logs that have been
seasoned to 20 per cent reduction of the original green moisture content will
float almost as well as those seasoned to a reduction of 60 per cent, but spruce
and balsam fir logs must be seasoned up to 40 to 60 per cent of that content
in order to float better than green logs; that small top-logs and logs recovered
after sinkage can be seasoned so as to improve their floatability considerably,
and that severe seasoning checks have no injurious effect on floatability. In
connection with a survey of sawmill waste in Eastern Canada fifty represen-
tative sawmills in Ontario and Quebec were investigated and reported on.
Co-operation was extended to other divisions of the Forest Service in their
fire-weather studies, particularly in determining the “ flash point” of red and
white pine duff and also in defining the zones of inflammability of the same
material. Looking to the better utilization of side lumber from hardwood
operations in the manufacture of small dimension stock, the Laboratories, in
co-operation with the United States Forest Products Laboratory (Madison,
Wis., US.A.) have been conducting investigations, the work of these labora-
tories being concentrated on the investigation of the logging of hardwoods and
the sawmill operations.

Division of Timber Physics.—Research was undertaken on the dimensions
(length and thickness) of the fibre of Engelmann spruce, which are very
important to its pulping qualities. Plans were developed for the investigation
of variations of the physical properties of wood (weight, hardness, etc.) within
the same species. Arrangements were made for obtaining samples of Russian
pulpwood on which to carry out tests of cubic footage per cord, density, and
pulping qualities. Investigations as to the effect of water of different tem-
peratures on the sinkage of logs tended to show that there was little differ-
ence between the floating properties of wood at 35 degrees Fahrenheit and
those of the same wood at 60 degrees Fahrenheit; this investigation will be
continued.

Division of Markets and Exhibits—Ninety-seven sets of hand specimens
of Canadian woods were distributed—58 in Canada, 26 in the United King-
dom, the rest to widely separated parts of North and South America, coun-
tries in continental Europe and Ausiralia and Africa. Sections of birch
and maple flooring were sent to Canadian Trade Commissioners in London,
Liverpool, Bristol, Glasgow, Dublin, and Auckland (New Zealand). Panels
of the most important commercial woods of Canada, in sets of fifteen, were
sent to the University of Liverpool; the Liverpool Public Museum; the Chief
Engineer, Department of Public Works, Antwerp, Belgium; the Canadian
Government Trade Commissioners at Rio de Janeiro, Brazil, and Oslo, Norway;
the New Zealand Forest Service; the Department of Public Works, Kingston,
Jamaica; the Jamaican Government Railways, Kingston, Jamaica; the Min-
ister of Agriculture, Buenos Aires, Argentine Republic; and the Cawthorn Insti-
tute, Nelson, New Zealand. The Laboratories also co-operated in preparing
exhibits for the Produced-in-Canada exhibition at Montreal (November, 1930),
the Quebec Provineial Exhibition (Quebec city, August, 1930), and the Imperial
Institute, London, England.

PULP AND PAPER LABORATORY (MONTREAL)

The former close relations with the Pulp and Paper Association, especially
with the Technical Section of that Association, have been maintained. The
pulp and paper industry is manifesting great interest in the laboratory’s work,
and used its services very extensively.
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The problems on which the laboratory has been working during the year
are comprised under the heads of (1) Methods of Analysis, 2) Definition of
Pulp Quality, (3) Definition of Fibre Quality, (4) Sulphite Process Studies,
{6) Alkaline Process Studies, (6) Bleaching Studies, (7) Penetration Studies,
and (8) Groundwood Studies.

Sixty-seven methods of analysis have been adopted as standard for the
laboratories.

In the work on definition of pulp euality, physical tests and chemical tests
have been studied. Under the former head, in dry strength testing, a compara-
tive test has been made between the method proposed by the British Wood
Pulp Association and that proposed by the Canadian and American Pulp and
Paper Associations. In wet testing, trials have been made of a modified tensile
tester developed by a large pulp and paper company; application of the bursting
principle has given most satisfactory results. In the freeness test, increasing
use has been made of the instrument developed at these laboratories, there being
now in use one hundred and thirty-six instruments throughout seven countries.
The laboratory is now working on a method of analysis by selective screening.
Another method of analysis of pulp as to consistency and particle size by means
of the action of a beam of light on the effluent from the screens in the test
referred to is being investigated. Work as to colour of pulp has been concen-
trated on increasing the accuracy of an instrument already extensively used.
Study of the beating test has been continued, and a new design of test beater
has been developed at the laboratory, in which an endeavour has been made
to overcome the disadvantages of the present test beaters. Existing methods of
¢hemical testing are being improved by simplification of technique; such methods
give results that, in view of their empirical nature, are remarkably accurate,
but advancement may be made by improving the technique and closely studying
the reactions involved in the various tests. A paper surface tester is being
ctonstructed, based on the principle that a uniformly distributed coating of carbon
black impressed on the surface of the paper under accurately standardized con-
ditions will leave an impression indicating the printing qualities of the paper.
An apparatus is also being devised to measure resilience in paper, working from
the thought that resilience increases the absorption of printers’ ink into the
interstices of newsprint paper.

In the work on definition of fibre quality, the staff of the laboratory have
been investigating relative compressibility as a measure of pulp quality, and
bave also conducted investigations of so-called hydration which have led to a
zew understanding and a new theory of this characteristic. The work of the
laboratory has shown that solutions of sulphur dioxide at temperatures in the
zeighbourhood of those used in the sulphite process are quite a little less acidic
than has commonly been supposed, making it improbable that the primary
process of sulphite cooking is acid hydrolysis as usually pictured. Incidental
work has proved of considerable value in working out improved operating pro-

1 cedure for sulphite mills. Following discovery of a method of produeing soda

pulp suitable for the manufacture of artificial silk through the use of low-
toncentration alkali, further research has been carried out which proves the
bossibility of varying the characteristics of the pulp produced from those of a
typical soda pulp to a pulp closely resembling sulphite. An investigation of
ﬁmkfundamentals of the bleaching process is under way; incidental work in this
e has yielded a method of colour measurement, the measurement of hydrogen-

‘ Ion:.concentration in bleaching liquors, the application of the viscosity test to

fiine overbleaching, and the development of a satisfactory apparatus for the

| stady of the physico-chemical relationship defined in the main body of the

V?brk. Study of the action of the cooking liquor in its penetration of the wood
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the wood-fibres promises lto leatd to grea;t results. dIn
wood Studies, the work done by the laboratory on Ireeness, sedi.
ﬁ:ngi?gridgr?g other po’ints already mentioned is expected to yield an index
of quality; plans have been made, and machinery is under construction, to effect
the formulation of a definition of stone quahty.and surface. Surface pattery
of stone is now being studied. The laboratory is also making a study of the
operation of the rod mill as an economic means of beating and refining.

chips and, subsequently,

THE VANCOUVER LABORATORY

In the case of the Vancouver laboratory close contact has been .maintair}ed
with the industry, which has resulted in many improvements In mill practice,
Technical inquiries addressed to this laboratory showed an increase of fifty
per cent during the year.

- Divisi Timber Mechanics—The Timber Mechapics (j1v1510n made. a
totalDolfv(l)sVlg? 1(7){000 tests—a substantial increase. New projects vmcludedda series
of tests to determine the relation of colour to the st;ength of Western red cedar;
tests of the strength of Douglas fir and lodgepole pine telephone poles, creosote-
treated and untreated; and the preparation of a Worlj:lng-plan for tests of
structural timbers. Tests were completed on one shipment of old-growth
Douglas fir (green), one shipme(ntg %f.\’g;astern white pine (green), and one

i tern red cedar (air-dried).

ShlpI'IIl‘?arles chf ‘flfes effect of variable moisture content on the strength of wood
were continued, using Douglas fir (both ol_d-growt.h'and second:growth), Western
white pine, and Western red cedar. Various British Columbia species suétable
for containers were tested as to their power to retain box nails, both coated and
uncoated. A study of the relation of purple stains to the properties of Western
red cedar boat stock was begun. Researches made in co-operation with the
Prince Rupert Fisheries Experiment Station on the strength of glue prepared
from fish waste has resulted in the development of at least one satisfactory
product. Strength tests were made of one shipment of untreatizd Douglas fir
telephone poles and one shipment of creosoted Douglas fir poles. A serles of
tests of Douglas fir structural timbers in service for thirty-five years E&_"as made.
A large number of miscellaneous tests were made for local and outside firms,
many of these resulting in better utilization.

vision of Timber Products.—The work of the Timber Prodqcti division
is ca?xfi:d on 1{nder three heads, namely, Lumber Seasoning, I{txhzaulon., and
Pathology. Work in Lumber Seasoning is further subdivided into studies in
(a) Absorption of Moisture, (b) Air-seasoning, and (c) Kiln-seasoning. Unger
the first heading the study of the change in moisture content of kiln-dried lumber
when shipped by water was continued in three shipments of kiln-dried Douglﬁs
fir and balsam forwarded to Australia and there checked by the officers of the
Forest Products division of the Council for Scientific and Industrial Resegxrieh
of Australia. Results so far indicate such shipments to be economically feasible,
provided that the moisture content at time of shipment and the conditions undeli
which shipment is made are closely watched; for instance, where kiln-dried stoct
is shipped along with wet or only partially seasoned lumber, the moisture conten
may increase to a point where reconditioning on arrival at fiestmatlon 1s neic%é
sary. Similarly, shipments have been made to South Africa and to Eng ant
by way of the Panama canal. A study was commenced to determine rthe; effecf
of length of storage on the hygroscopicity of seasoned lumber by comparison 0d
the respective absorption of moisture by boards air-seasoned for three years an
those seasoned for only six months. Investigation of a case of variation 1n suig
of hemlock box shooks prior to assembling indicated the variations were due
faulty practice and were remediable by proper milling conditions.
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Investigation of the effect of air-seasoning and kiln-drying on ambrosia
etles in hemlock lumber was initiated. A special degrade study was made in
-operation with officials of the British Columbia Lumber and Shingle Manu-
cturers, Limited, of relative degrade in air-seasoned and kiln-dried Douglas
flooring. Assistance was given the Australian representative of the British
olumbia Lumber and Shingle Manufacturers, Limited, in methods to be fol-
wed in obtaining satisfactory air-seasoning of British Columbia lumber in
utheastern Australia.
Investigations in kiln-seasoning have led to the development of further
| drying schedules for Western red cedar and Western hemlock. Other investi-
1 gations have related to the effect of rapid circulation on the quality of drying,
the shrinkage of commercial sizes of lumber when kiln-dried to different
sture contents under different drying conditions, and the effect of kiln-dry-
g on the durability of cedar shingles. A special study was made of the effect
#f moisture content on the rusting of cans stored in hemlock boxes.
Reports were issued on the kiln-drying of Western red cedar and on wet
ots in kiln-dried cedar.
~ The fourth annual six-day kiln-drying course had twenty-two students and
was much the most satisfactory yet given. The work of the Laboratories in
umber-seasoning has become widely known to the British Columbia wood-
orking industry and has resulted in improved practice in seasoning. Assist-
ance was given members of the physics department of the University of Brit-
ish Columbia in developing an electric moisture-meter,
. Investigations into the amount of mill-waste in British Columbia sawmills
showed a smaller amount of waste than had been anticipated. Studies of closer
gtilization through the use of improved methods of manufacture are being made.
Btudies relating primarily to the use of sawdust and hogged fuel for heating,
both in commercial plants and in private houses, were also made on the heat-
g value of these fuels; these studies were supplemented by a series of com-
bustion tests made by the use of a hot-water boiler and a standard sawdust
burner. Studies to determine the amount of waste in logging were continued
the Coast Douglas fir and Western red cedar type of forest.

The investigation of the relation of purple stains to the properties of West-
ern red cedar boat stock was continued, and study was made of the toxicity of

specially developed wood preservative made from red cedar mill-waste, as
1 compared with creosote. The reference collection of pathological material was
. gnlarged and a beginning made in the preparation of a collection of plates show-

g sections of the woods of North America.

Publications issued in mimeographed or other form for limited distribu-
on included: six issues of a laboratory “ News Letter ”; articles entitled
Moisture Content of Kiln-dried Lumber at Coast Sawmills 75 “ Suggestions
r Seasoning British Columbia Lumber in Southeastern Australia”; “ The
Shrinkage of Kiln-dried Lumber ”; and a set of tables showing allowable loads

r concentrated and uniform loading of beams of various sizes and grades.

_ The laboratory co-operated with the British Columbia Lumber and Shingle
Manufacturers, Limited, in preparing special exhibits of British Columbia manu-
faqtured lumber products for: the Canadian National Exhibition, Toronto; the
British Columbia lumber representative in Australia; the Canadian Govern-
hent Exhibition Commissioner for display at small exhibitions; various
§ale§ representatives in the West Indies, South Africa, South America, Aus-
fralia, and New Zealand; the British Industries Fair in South America; the
§ tystal Palace, London, England; the Aeronautical Inspection Directorate in

Sng!and; the Imperial Institute, London, England; and the Balfour Technical
institute, Regina, Sask. Minor collections were prepared for: the Ottawa lab-
oratory, the Imperial Institute of Japan, the Imperial University of Japan at
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Tokyo, the Consul General of Poland at Montreal, the British Columbia Ium.
ber and Shingle Manufacturers, and the Western Red Cedar Association (Mip.
neapolis, Minnesota). The laboratory also co-operated with the Canadigy
Forestry Association in preparing the forestry exhibit at the Vancouve
exhibition.

PusLICITY

The first major activity of the division after the commencement of tj,
fiscal year on April 1, 1930, was the annual advertising campaign for foregt
protection. An extensive campaign placed advertisements in 918 publicationg
during the months of highest fire hazard.

In June, July, and August, a temporary staff of four lecturers visited fort
boys’ and girls’ camps in Ontario and Quebec, addressing a total of 3,820 camp.
ers.

During the same period the Forest Service was represented at all Class A
fairs in Manitoba, Saskatchewan, and Alberta, by an exhibit housed in cabing
erected by the Service at Brandon, Saskatoon, Calgary, and Edmonton, and iy
the Exhibition Buildings at Regina. ILocal officers of the Forest Service estab-
lished exhibits at many of the smaller fairs and exhibitions in the Prairie Prov-
inces and British Columbia. The course of forestry lectures at the Dauphin
(Manitoba) Normal school was again given.

PUBLICATIONS

The following publications were issued by the Service:—

Bulletins: No. 72, Success in Prairie Tree Planting; No. 1, Tree Planting
on the Prairtes (reprint); No. 83, Sawmill Waste and Its Utilization in British
Columbia.

Circulars: No. 29, Strength Tests of Creosoted Douglas Fir Railway Ties;
No. 30, Rate of Growth and Density of the Wood of White Spruce; No. 31,
Strength of Telephone Poles: Eastern Cedar, Red Pine, and Jack Pine; No. 32,
Change in Moisture Content of Kiln-Dried Lumber when Shipped by Rail.

Tree Pamphlet: No. 14, Sugar Maple.

Special Pamphlets: The Forest Products Laboratories of Canada; Structure
of Wood (reprint).

French Editions: L’Arbre et la Foret; Le Commerce des Arbres de Noel au
Canada.

REVENUE

Owing to the transfer of natural resources to the western provinces, which
was effective on July 15 for Manitoba, on August 1 for British Columbia, and
on October 1 for Saskatchewan and Alberta, a comparison of the revenue with
previous years would not be indicative of conditions within the reserves during
the fiscal year, with regard to the uses made of available privileges.

Owing also to this factor the revenue for the fiscal year naturally shows a
reduction. The details are given in the following table.
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Timber permits, etc.| Grazing permits Hay
permits | Surface | Special House Miscel- Total
National forests and rental uses rent laneous revenue
Number Number | Revenue | seizures all sources
$ cts. $ cts $ cts.
Manitoba District—........ 0. ..cooiideieeindoennenieei i oo e 3,680 37
Duck Mountain. .. . 62 9 114 20 367 50 1,329 65
Porcupine No. 1 24 1 2 00 19 00 535 72
Riding Mountain. 124 22 94 85 463 25 1,224 48
Sandilands...... 6]  1788|...ciiiii]iiiiiiinn 3 00 20 88
.......................... .. 11 00 11 00
7 30 365 40 147 75 695 85
Manitobatotal......... 223 62 576 45; 1,011 50 7,497 95
Saskatchewan District— .. [........oooviiiei oo oeiicn e e 325 19
Beaver Hills............ 1 8 32 88 398 75 434 63
Big River.. 241 9375l 216 50 3,169 10
Dundurn.... 4 4 138 80 38 50 201 30
Elbow............ 35 18 1,212 08 3175 1,438 08
Forta la Corne. .. 57 1 3 16 45 50 1,328 79
Keppel.......ooovvviiiiiiioiiio o e 45 351 43 2 50 358 93
Manito............ 6 102| 1,526 99 25 25 1,687 49
Moose Mountain. . 72 23 185 50 312 26 2,196 87
Nisbet Pines.... 35 26 332 88 162 50 2,437 60
Pasquia......... 24 2 19 00 202 50 5,672 63
Porcupine No. 2 37 7 71 06 471 75 3,806 24
Seward.......cocvvueiiiiiifiriiiiiiediiiin e 23 617 22 34 00 674 22
Saskatchewan total.... 295 421} 4,501 00) 1,941 75 23,731 07
Alberta District............f..ooooo o ]oooan o 166 76
Athabaska..................f....oc oo 4 23 60 14 50 236 60
Bow River.. 16, 36} 1,570 90 13 50, 5,602 22
Brazeau. .. 22 43 359 20).......... 3,942 51
Clearwater.. 7 37, 155 80 7 00, 4,269 65
Cooking Lak 1 76 547 06 138 50 797 56
Crowsnest. ..... 89 109] 3,569 34 19 00 6,047 32
Cypress Hills 291 86f 2,023 38 73 25 3,885 20
LesserSlave................] 1] 5,488 50).......... cccciiii i 28 25 5,648 25
Alberta total........... 426 391 8,249 28 294 00 30,596 07
British Columbia Reserves. 4 55 995 02 63 50 21,206 60
Indian Head Nursery....... 3,613 58
For. ProductsLabs......... 496 15
(Petawawa) H.O............ 3,541 35
Gross Revenue. ............ 948 92%; 14,321 75{ 3,310 75{ 1,462 62{ 1,219 43| 2,369 60 3,168 78 90,682 77
Refunds................feeeeienoad 2,7818300....0....] 1,320 75|.......... 76 14 55 50 1502} .....ofeiiinn 27 00 4,293 94
NetRevenue...........|..........} 34,039 68/..........] 7,012 83I.......... 14,245 61 3,255 25) 1,447 60] 1,219 431 2,369 60 3,141 78 86,388 83
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