
DEPARTMENT OF THE INTERIOR, CANADA 
CHARLES STEWART, Minister W. W. CORY, C.M.G., Deputy Minister 

E. H. FINLAYSON, Director of Forestry 

�===================================================== 

'REPORT 

OF THE 

DIRECTOR OF FORESTRY 

1928-9 

(FISCAL YEAR ENDED MARCH 31, 1929) 

OTTAWA 
P. A. ACLAND 

PRINTER TO THE KINO'S MOST EXCELLENT MAJESTY 
1930 



CONTENTS 

PAGE 
Report of the Director. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Report of the Chief of the Tree-Planting Division. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Report of the District Forest Inspector for Manitoba.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

Report of the District Forest Inspector for Saskatchewan.. .. ... . . . . . . . . . . . . . . . . . . . . . . 34 

Report of the District Forest Inspector for Alberta.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

Report of the District Forest Inspector for British Columbia. . . . . . . . . . . . . . . . . . . . . . . . . . 42 

Report of the Forest Products Laboratories of Canada... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Ottawa Laboratory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Pulp and Paper Laboratory, Montreal.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 

Vancouver Laboratory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 

ILLUSTRATIONS 

Plate I.-A Typical Stand of Spruce and Poplar in a National Forest. . . . . . . . . . . . . . . . . . 11 

Plate 2.-A Saskatchewan Farmstead before Trees were Planted. . . . . . . . . . . . . . . . . . . . . . 14 

Plate a.-The same Farmstead Fifteen Years afterwards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Plate 4.-A Prairie Farmstead with the Charm of Trees...... . . . . . . . . . . . . . . . . . . . . . . . . 25 

Plate 5.-An Efficient Shelter-belt ............................... '. . . . . . . . . . . . . . . . . . 25 

Plate 6.-Young Trees that will Renew the Forests ............. ...... ........ '.' . . . . . 33 

Plate 7.-Holidays at a N ational-forest Summer Resort . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

Plate S.-Housing the Air Patrol Force. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Plate 9.-A Rocky Mountain Lookout Cabin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Plate 1O.-Testing 25-foot Telephone Poles at the Forest Products Laboratory, Ottawa.. 48 



FORESTRY 
REPORT OF THE DIRECTOR 01' FORESTRY, E. H. FINLAYSON 

EvlPIRE FORESTRY CONFERENCE 

The outstanding event in forestry affairs during the year was the Third 
British Empire Forestry Conference held in Australia and New Zealand from 
Au�ust to October. 

The Canadian delegation was headed by Mr. E. H. Finlayson, Director of 
Forestry, of the Department of t.he Interior. Other delegates were Mr. D. Roy 
Cameroll, Associate Director of Forestry; Dr. J. M. Swaine, Associate Dominion 
Entornologi.'lt. of the Department of Agriculture; Mr. E. J. Zavitz, Deputy 
Minister of Forests for the province of Ontario; and Mr. P. Z. Caverhill, Chief 
Forester of the province of British Columbia. 

The conference reviewed the progress made in forestry in the various parts 
cf the Empire during the five years which had elapsed since the second confer· 
ence held in Canada in 1923, and discussed in detail forestry problems relating 
to the EmpiY'e in generaJ and to Australia and New Zealand in particular. Meet
ings were held in the capital cities of the Australian states, with the concluding 
session a1:, Canberra. In New Zealand, important sessions were held at Welling
ton and at Auckland, where the conference was wound up on October 22. 

The mO'lt important feature of the conference, however, was the opportunity 
afic·rded for special inspection of forest conditions throughout Australia and 
New Zealand, for discussion of these conditions with local forest officers, and for 
romparisnn of them with conditions existing in all other parts of the British 
Empire. The importance of Canadian forest resources to the w01-being of the 
British Ii:mpire was stressed, and attention was drawn to the necessity for the 
adoption in Canada, as in other parts of the Empire, of the main elements of 
proper fore!='t policy. 

The fe110wing excerpt from the report of the conference is. of particular 
mterest: "Emphasis was laid on the need for considering forestry in its 
national and imperial aspects, rather than as a simple matter of provincial or 
local conerrn. The view was advanced that central governments should take 
the lead in matters of policy--except where they are constitutionally pre
eruded tram !oo doing-·laying down policy and taking control of legislation, 
general management, the alienation of reserved forest, the recruitment and train
ing of sllpt�rior staff, and research. Interference in petty detail was not con
templated. " 

GENERAL 

The fire season of 1928 was in many respects unusual. Except in British 
Co!umbi0., the snowfall during the preceding winter was extremely light and 
with the ad,'ent of spring came warm, dry weather, which resulted in an out
break of tires throughout the Prairie Provinces. A second period of fire danger 
occurred, as might be expected, during the summer season, but this was follewed 
by a third period during the fall, prolonged, indeed, well into the winter months. 
� a matter of fact, forest fires were fought in the northern parts of the prov
mces of Manitoba and Saskatchewan well into the New Year. That the loss to 
�ber and property was kept within reasonable bounds was due largely to 
IIDproveJ organization, better equipment, and increased facilities for detection, 
tl<Ilnmunication, and transportation. In particular, the use of aircraft was 
�nded and improved to a marked degree. 

5 
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Activities in forest research continued along normal lines both in the con. 
duct of experiment stations and in co-operative undertakings with the provin. 
cial forest authorities and with several of the larger pulp and paper corpora. 
tions. The Forest Products Laboratories at Ottawa became established in their 
new location, and a start was made on an extended program of work rendered 
pOi::sible by i.ncreased facilities and augmented staff. The year also saw the 
installation of the Pulp and Paper Division in the new quarters at Montreal 
provided by the Pulp and Paper Association. 

F IRES AND F IRE PRO TECTION 

Manitobc".-In Manitoba the fire season of 1928 was one of the worst ever 
experienced. The snowfall during the preceding winter had been light, and 
warm, dry weather came on in the spring, with the result that the ground dried 
out rapidly and risk of fire ensued. In the south of the province a high fire. 
h�tzard t'xisted from early spring until approximately the end of May. In 
northern Manitoba these conditions started somewhat later, but continued until 
the end of August. Another season of fire danger occurred in September and 
October, although in this case it was not so serious. The danger of fires ceased 
about tht middle of November. Of the fires that occurred in May, 34'4 per 
cent were jue to settlers and 17· 5 per cent to incendiaries. In 1,660 hours of 
flying the aerial patrol detected 179 fires; of this time 34 hours were flown 
during winter and early spring with aeroplanes equipped with skis. No 
smouldering ground fires were discovered during the late winter of 1928. 

Saskatchewan.-In Saskatchewan the fire season was the longest for ten 
years; the fire-hazard covered practically the entire season. The area of tim. 
berland destroyed, however, was comparatively small and the loss of 
merchantable timber was extremely slight. The weather in September 
and October was very mild and prolonged the hazard conditions, which were. 
however, relieved by a light snowfall in December. The aircraft operations 
for fire protection proved very successful. A new feature of the situation was 
the numerous ground fires in the woods during the hunting season (commenc· 
ing November 15) , fifteen or twenty fires having been reported in late Novem· 
bel' and early December. The total area burned within the national forests 
was 20,725 acres-less than half of one per cent of the total area of these 
forests. Losses from fires within the national forests in 1928 are about half 
the average for the preceding five years; the fire loss on the na,tional forests 
did not exceed $16,000. 

In the last quarter of the fiscal year (January to March inclusive, 1929) 
thirty-one fires were reported. These resulted principally from winter logging 
operations and work on winter freight roads, having been set by loggers, 
hunters, trappers, and fishermen. They were spreading in the ground under 
the snow, and all required trenching. Nearly all the fire-ranging staff went 
on duty early in March, 1929. 

Air operations for the 1929 season commenced on March 15. The rangers 
were transported to their districts, and supplies and equipment sent to the 
northern posts. Wireless stations at Ladder Lake and Ile it la Crosse reopened 
during March, and that at Pelican Lake was expected to open early in April. 
Five wireless stations are now in operation. 

Alberta.-In Alberta there were three periods of fire-hazard. The first 
of these comprised the latter half of May in the Lesser Slave district and 
Edmonton fire-ranging district, and on to June 5 in the forests of the eastern 
slope of the Rockies; much of the danger arose from the dried vegetation of 
the previous year. The second period lasted from the middle of July to the 
middle of August, and the third began in the first week of September and 
lasted until the end of November. 
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During the third period a great quantity of dry vegetable material had 
_umulated, owing to the prolonged dry weather and the early frosts' many 'l§W settlers were using fire for cl�a:ing land, and an early harvest and excellent roads .gave unusual opportumtIes for farmers and others to go hunting. All these CIrcumstances combined gave rise to an unusually severe fire-hazard. 
m the air patrol 241 hours flying was done from the High River base and .111 hours fr?m the sub-base at Grande Prairie, the total time spent in flying thUs amountIng to 422 hours. 

. British Columbia.-The fire season in British Columbia was exceptionally 
favourable, and the damage don� by fire and the cost of fire-fighting were 
_ong the lowest on record. DurIng the winter of 1927-8 there was an unusually heavy snowfall: �n April there was a small hazard and the month of May 
was very dry; agaIn In the latter part of July and throughout the month of 
August there was a severe hazard. The damage from railway fires was very 
small! though o."er t.wenty per cent of the fires originated from the operation 
Ilf raIlways. Llghtmng was another of the chief causes. 

The following tables give the figures for the forest fires of the season of 
1928-9:-

STATEMENT OF FOREST F IRES ON DOM INION LANDS UNDER THE PRO TECTION OF 
THE FOREST SERV ICE, DEPAR TMENT OF THE INTER IOR, DUR ING THE YEAR 
ENDE D MARCH 31,  1929 

= 

Table 1 
FIRES W ITHIN NATIONAL FORESTS: NU MBER. ARE A BURNE D AND F IRE LOSS BY CAUSES 

Causes 
Manitoba Saskatc hewan Al bert a 

Br itish 
Col umbia Total s 

Dam- Dam· Dam- Dam Dam. 
______ I _N_o . _Ar ea __ ag_e __ N_o . _Ar_oo ___ ag_e __ No_. _Ar_ea __ a_ge __ No_. _A_re&_ age No. _A_r _ea ___ ag_e_ 

ac res S acr es $ acres acres $ ac res S 
5 1.082 222 28 3. 383 2.441 6 4 48 6.245 4.489 
5 58 10 7 483 966 6 759 35 6 076 10 821 
3 720...... 12 11.160 8.696 1 100 16 11: 980 8

'
783 

............. .... ...... ...... 12 2.142 2.995 7 50 28 10 95 2.470 29 2.287 5: 493 
'" . .. .. .... .... ...... ...... 

10
1 500 377 . . . .  . . . . . .  . • . . . .  7 72 3 8 572 737 oper ations . . . '

8
' ...... ...... 3 50 2 9 8 .... ...... ...... 12 12 58 �......... I 19. 578 17.546 8 1.933 389 1.... . . • . . . .  15 5.791 5.041 42 27.302 22.976 

.::::::::: ... � :::::: ·· .. 40 "'2 ·······6 :::::::: "'2 :::::: :: :::: "'3 .. ··20 ····is � ······26 ······55 
8 2.106 548 4 1.115 35 3 2.587 4.700 . . . . . . . . . . . • . . . .  15 5.808 5.283 ..!�� . . .. .. . . . . . . 40 23.544 18.366 84 20.725 15.949 28 3 509 5 533 61 12 530 18 82 m 6ii308 58 675 .v .... costs of sup-

" • � . • 

press ion ..... . . . ... ... . .. . . .. 4.691.... .... . • . .  3.898.... . . • • . .  872 . . • . . . . . . .  13.85 . ... . . . . . • . .  23.320 

Tot all ir el os ses .. . =:-:-= 23.057 = == -
19.847 :-:-:-:-�= 6.405 = = 32.686 :-:-� -

.. -.. -,. 
-

81.995 . 

Table 1a 

I . 

FIRES W ITHI:-.l N ATIONAL FORESTS: FOREST CONDITION O F  BURNE D.OVER ARE AS 
AND MONTHS OF O CCURRENCE O F  F IRES 

• 

= 

F or est co ndition Months of occ ur renc e 
Province Merc hantabl e � co co co � co co '" � '" '" ¥l Non· YOUDf Cut· timber :" :" :" :" :" :" :" :" 

for- growt over ----- � ;., '" � .. i -Ii > g � £ � ested l and Area V al ue as § " JJ � - ::. ... ... � 0 0 ... ::. -- -- -- -- - - - - - - - - - - - -
acres acr es acr es  acr es  $ t:'ba ....... 14.258 6.762 690 1.834 1.948 2 30 .... 1 2 3 1 1 .... . . . . . . . . . . . .  tchewan .. 14.304 3,893 697 1.831 5.739 8 33 2 1 5 16 5 6 1 2 1 4 

c�i;';':': 1.877 917 207 568 2.012 1 15 .... 2 .... 3 .... 6 1 .... ... . . . . .  

(Ry. Belt) 2.500 1.484 345 8.201 13.815 . . . .  9 1 12 17 22 . . • .  . . . .  . .. . . . . . . . . . . .. . 

Tota!.. . ... . 
-- -- -- -- -- - - - - - - - - - - - -

32.939 13.056 1.939 12.374 23.514 11 87 3 16 24 44 6 13 2 2 1 4 

:5 � -
40 
84 
28 

61 -
213 
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Table 2 
FIRES OUTSIDE NATIONAL FORESTS: NUMBER, AREA BURNED AND FIRE L OSS BY CAt;SEa 

============�===========T==========�============T=========�II=========� British 
Manitoba Saskatchewan Alberta COlumbia Totals 

Causes Dam- Dam- Dam- Dam 
No. Area age No. Area age No. Area age No. Area age No. ------ 1-- ---- ---- -------- --

acres $ acres acres $ acres $ 

�::.r:;r.!�:::::::::: 1�� 18�:��� �:g�� �: 1U�� 5
�:��� �� 4

�:m 
2
�:��� !� 4�� 13�1 3�* 

Settlers............. 65 31,088 5,989 73 174,870 90,214 66 106,690 66,020 20 376 1,8851 224 

L
Rai

h
lways...... ..... 39 95,559 32,050 8 2,086 4,635 201 13,588 5,569 2�36 

1,262 9
1
'
,
9
3
3
3
9
61
' 471 

ig tning........... 34 71,045 50,999 12 138,508 132,388 .. . . . . . . . . .  . . . . . . .  u 322 102 

Area 
acres 

---
Dlilll_ 

ag" -
$ 

Industrial opera- I 
In��:d;�;;:::.:::::: "i:i ":i:7:i7 "2:855 2� 43,5�� ��:��� � 1�:��� 1�:m 1� 

1,
��� U

5
�

1 
�� 6�:���1 0-, � 

t��I:''ifi��::'::::: '''.j "4;637 'io;li:ii � 3�� gr "i:i "2:854 
.... 

.ji:i 1� "·.j06 '2;ili� 3� 7,

���11 :::5� Unknown ....... .... � 6,302 2.932_7 25.662 ��� 16,068 30,486_9 � 4,725
1
� � 53:as; 

Totals.... ...... 340 396.839 170,477 236 446,419 353,014 368 217,205 158,133 414 4,945 28,459113581.065.40s
I
7iOOSi 

Total c,osts of sup- . _ 11---- · 
presslOn ...... ... .:.:.:.:..:..:..:.:..:.. 19,900.:.:.:.:. .:..:..:.:..:.. 27,842.:.:.:.:. .:..:..:.:..:.. 10,377.:.:.:.:..:.:..:.::.:. 12,7491

1':':':':' ':'':'':'':'':' 1 75.Si'! 

Total fire losses ... .... ....... 190,338 .... ....... 380,856 .... ....... 173,510 .... ...... 41,20811
 .... ........ 1785:91l 

Table 3 
FIRES WITHIN AND OUTSIDE NATIONAL FORESTS: TOTAL NUMBER, AREA BURNED OI"ER AND FIRE LOSS BY CAUSES 

Causes 

British 1'1 
Columbia Saskatchewan Manitoba Alberta Totals 

Dam- Dam- Dam- Dam I Dam-
No. Area age No. Area age No. Area age No. Area age No. Area age ------- 1-- acres -5- - acres 

-$-- - - � --, - -- acres �- acres --S -

Camp-fires ...... .. . . 162 183,830 63,917 112 45,024 62,043 57 48,592 26,121 32 1,790 1,813, 363 279.236 !.l3.S9l 
Smokers. ......... . . 21 1,781 1,036 21 20.170 9,841 22 7,355 9,628 58 5,201 9,268'1122 34.507 ZU.Ji3 
Settlers............. 68 3!,828 5,989 85 186,030 98,910 67 106,790 66,287 20 376 1,8851 240 325,Q04

, 
17:.811 

R!'ilways........... 39 90,509 32,050 20 4,228 7,632 208 13,638 5,097 233 1,357 12,40911 500 1I4,18� 01.'" 
Llghtnmg........... 34 71 ,045 50,999 13 139,008 132,760 .... ...... ...... 63 394 1. 696:1110 210,447 185.4&) 
Industrialoperations . ... ....... ....... 19 34 15,570 6 3,769 3,447 5 1,277 3,859i. 30 5,080 22.S;' 
Incendiary.......... 30 23,315 20,401 33 45,451 26,871 6 19,061 p,187 33 6,091 9'426

I
'l]' 102 93.9)8 73.� 

PublIc works........ 1 ... .... ....... 2 390 57 . ... ...... ...... 2 ...... ...... 5 3�0 " 
Unclassified........ 4 4,637 10,971 4 32 31 14 2,854 413 20 426 2,2051 42 7,949 13.620 
Unknown ........... 21 8.408 3,480 11 26,777 15,245 16 18.655 35,186 9 563 4,725 57 54,403 58.63, 

Totals .... .. 380420,383 188,843 320 467,144 368,963396 220,714 163,66647517,475 47,286:111,571 1,125,716 768.758 

T�;.a.!.f:� .. ��. ��:: .:.:.:.:. :.:..:.:..:...:.:. .!.�9� :.:.:..: .:..:.:..:..:.. �-!4� :..:...:.:. :..:...:.:.�: 16,249 :..:...:.:..:.:..:.::.:. ��'�031:..:...:.:. ,:"::,,:,,,:,:,:,:�,�� 
Total fire losses ... .... ....... 213.395 .... ........ 400.703 .... ...... 179,915 .... ...... 73,894i

l .... ........ 867.951 

Table Sa 

FIRES WITHIN AND Ot:TSIDE NATIONAL FORESTS: FOREST CONDITION OF BUR:N"ED-OI'ER 
AREAS, EXPENDITURE FOR FIRE-FIGHTING, ETC. 

Province 

Cash 
1---------------------1 expenditure 

Merchantable for 
Forest condition 

Non- Yount forested growt 
Cut-over 

land 
timber fire-

Fires under 
jurisdiction 

Railway 
Board 

fighting 

__
____________ I ______ I _____ I _____ I __ Ar_ea 

___ V_a_Iu_e _ I _______ . No. i� 

Manitoba........................ 
aC:�:47 a::��66 9;,467 :'596 1 28 1 /245 acres acres 

tb���
h

.�,:".�::::::::::::: :::::: ig:��*1 1g:��� 1��:�� �U:g 2�§i g:; 
British Columbia (Ry. Belt).... 2,087 8,632 19,434 26,608 1391 8.161 

Total ......... . .............. 1-----1---- - 1----2 -5, -8-36 176,765 ---29-8 -,5-8- 41-- -9 -9 -, 1-93 13s71
� 

271,920 112,250 
195,335 148,1;94 
139,669 48,641 

4,933 1,773 

611,857 311.258 

NOTE.-In the figures given for fires in the territory under the jurisdiction of the Boord of Railway COmniissioneti 
in British Columbia, the number of fires (139) relers to fires in the Railway Belt only. Of the total loss (58,169). only.:;! 
represents timber, young or old, the balance being included under the heading "Other Property", such as buildings, logglllli 
equipment, etc. 
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Table 4-
CLASSIFICATION BY SIZE OF FIRE 

� ,  , I Class B (� acre I !; . i, 

Province ! 
un or I acres and over) l! Ii 11 ' _J ... 

(Un���t ;cre) 
a
d

d o;O'r, bu\ IClass C (10 acres',

.

, Totals, 1928-2fl '
.

' Totals. 1927-28 il Totals 190'-07 I No. Percent No. /per cent No I-;-�.i.:-N' Per
b

cent .. 1.
'
.
' -r:0tal IPercent::

.
' 1:otal Percent 

I -. erccn,," o. Y i' :\0. of Class Ii No. of Class _ ________ , ______ I ___ !_' __ provlnce ,:' fires .... \" Ii fires "A" 

ba ... . ··· 66 17 93 I 24 2211 59 II 380 �i1W ---I;------
co=n�- �g i� 1�� I �� m I 1§ II ��� §g:i 1/ m II II m 18 
y. Belt)1 305 __ 6_5_.� _22 ,� __ 1_

3 _ 11 475 30·3 i: 231 51 If 446 25 
'fOtsls........ 477 30 1 421 I 27 1 6731 43 1:l.57l---;oo.o'.'I(;61I---'. :------

_ 
' " ' Ii 43 ;! 1. 398 28 

Tobie 5 
DISTRIBUTION BY MONTHS 

I 1 I British 
�ronth ,

ManitOba S
�

skatchewan Alberta Columbia Totals 
...:.;.._------- _ _  I_....::..N� o..:.._ Percent �I� No. IPeroent No. Percent!1 No. IPercent 
�,1928 ....................... 15 4·0 22 6·9 14 --;;-:;- -- 1-0 - - - 2- .3'i-- 6-1- -3,9 _............................. 154 40·5 148 46·2 187 47 ? II 
ll!llO.............. ................ 34 9·0 5 1.5 10 ?'- 101 21·3 Ii 590 37·6 

loly.............................. 66 17·4 9 2.9 12 g:g 1M 8·7 II' 90 5·7 

=·b;,�· ... ::::::::::::.:::::. �� n l� I�:� 5� 1�:� 
105 �n I i�g g:g 

Oetober .. .... ...... ......... 18 4·7 20 6 3  35 8 8  
84 17'6 I 214 13·6 

November .... ............... 2 0·5 24 7:5 68 17:2 
2� 6.6 i' 95 6·0 

Deoomber ................. 6 1·6 18 5.6 3 0.8 
·6 II 97 6·2 

Gry,1929 . ................. 10 2·6 4 1.2 ... 
.. ............. I 27 1·7 

=:��� I ,� ,!: - ,� 1 1O::� <96

:: :

100'> <7> :100·>1: 1.5!! 10!!: II 
Table 6 

STATE;IIENT OF THE AMOUNT OF TDlBEH !\ND OTHEH PHOPERTY D " ESTROYED 

Salvable timber 
I )i Unsalvable timber 

Province Damage to Damage to Damage Total 
Saw- De- idamage Other Saw- Other timber young to otht'r 

timber p�e� timber timber Damage growth property � CHI,-
tion 

" --- --- - - --- --- 11_-Ft.b.m. Cords 
$ 

let. b.m. Cords $ 
$ I 0' S I % $ % II /0 $ 

Manitoba. .. . 534.000 9.696 40 2,986,530 144.426 9·1.4.;6 94.496 50·77 i' 
�tchewan .. 81.320 45.024 5.711 9,075.400 316,453 111.881 

89,855 46·88 4,492 2,351188,843 
A_ta ... ... 3,919.845 12,125 7,019 14.663.500 

117,592 32·26 231.596 62·45 19.775 5'2911 368'963 
llr.Colurnbia 56,186 59,990 67.009 40·94 91.096 55·67 5,561 3'39/ 163,666 
(!)(}m Lands) 4.928 114 4.179 11,051 9,509 15.235 19,414 41.05 1,759 3·72 26.113 55·23 47.286 

Totals .. 4.540.093 66.959 16.949 26,736,481 526.574 281. 562/298.5li 38· 91 
----

-
-_. 

55. 941 7�2�1768. 758 - 414.306 53·81 Ii 
Table 7 

S'l'ATE�lENT OF DOMINION LANDS BURNED OVEH, SHOWING OWNERSHIP AND FOREST CONDITIONS -, 

Total 1 
Province area Ownership Forest conditions 

burned Merch. Partially Young over Public Private Not timber cut-over growth forested -
acres acres % acres % acres % % aCres acres % acres % " . 420.383 410,898 97·75 9.485 2·25 33.782 8·03 2.413 0·58 'fin .. 467.144 3.56.281 76·27 110.863 23·73 112.152 

112,250 26·70 271. 938 64·69 
24·01 10,820 2·32 148.619 

PoIumbi��. 220,714 219.501 99·45 1.213 0·55 22.064 
31·81 195,553 41·86 

17.475 16,515 
10·00 JO,517 4·76 48.641 22·04 139.492 63·20 95·75 960 4·25 8.620 51·26 2,158 12·33 ----

-
1.825 10·47 4,872 25·94 

'fota!s ..... 
--- -- --- -- --- --

1,125,716 1,003.195 
-- -- --- --

89·13 122.521 10·87 176,618 15·70 25.908 2·29 311.335 27·67 611,855 54·34 

'�ilwav Belt. -
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IMPROVEMENTS 
The following is a list of the principal improvements made during the 

year:-
==========================�======�=======T======�======�====� 

Manitoba Saskatche
'wan 

Alberta British Total 
Columbia --------------------------- 1-------- 1-------- 1--------- 1--------1 _______ 

Ranger houses ... . 
Ranger cabins ... . 
Stables ........ . 
Warehouse .... . 
Garages ......... . 
Barns ............ . 

3 
4 

Machine sheds. . . . . . . . . . 3 
Lookout cabins. . . . . . . . . . . . . 3 
Lookout towers. . . . . . . ..... . . 
Bridges....... " . . ..... . 
Other buildings ... . .... . . , . . • . . .  , ... . .. . 5 

2 

Telephone lines........ ..... .... 116 
Roads.......................... 148 
Trails ........................... . 
Fireguards (ploughed)............. . .. 149 
Fireguards (cleared)................. 4H 

3 
8 
5 . .. ..... , . .. 
1 
1 
4 

5 
2 
6 

34 
11 
43 
93 
66 

GRAZING 

4 
6 
1 
1 
3 
3 
3 

12 
3 

3 

115 
14 

434 
1 

. .... . .... . . 
.. ...... . .. 
. . . .... .. . . . 

. . . . . . . . . . . . 

4 

188 

..... . .... . . 

7 
18 
10 
1 
5 
5 

10 
15 
8 
8 

II 

Miles 
269 
173 
665 
243 
1071 

The objective underlying the regulations for grazing on the national for
ests is to obtain the maximum use of forage existing on forest ranges. This is 
not only for the economic benefit to the country of such use, but also because 
the fire hazard is reduced thereby. 

Considerable progress is to be reported in regard to grazing in British 
Columbia; Saskatchewan shows a marked decline; in the other provinces the 
situation remains much the same. In British Columbia the grazing regulations 
were adopted generally in the season of 1928 for the first time, and were will
ingly accepted by stockmen; several trails were made and a number of sorting 
corrals were built to facilitate the use of alpine ranges for sheep, and a round-up 
of "wild" horses was made. 

FOREST MANAGEMENT 
The management of national forests along scientific lines for maximum 

reproduction and improved growing conditions is receiving the closest attention. 
Small but more or less stable local industries, based on the demand for rail

way ties, poles, fuel, and other products manufactured by hand are becoming 
regular activities of many communities, affording opportunity for the investment 
of small capital, and offering employment at seasons when work in other pur
suits is frequently at a minimum. 

In Manitoba the cut of sawlogs was only about half that of the preceding 
year, but the cut of ties was slightly: in.creased. Six new timber sales were 
awarded, and a larger number of timber permits than in 1927 was granted. 
The total cut under permit was, however, somewhat smaller, 

Thirty new timber sales were made in Saskatchewan, making 47 sales in 
active operation. 

In Alberta 19 new sales were awarded making a total of 31 active during 
the year. The lumber cut was 50 per cent greater, and the cut of mining timber 
doubled that of the previous year. Timber cut under permit also showed a 
considerable increase. 
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In the British Columbia Inspectorate there wa" a \"e'lr of l i t' , 

. b I TI , .c ,  , musua ac IVlty 
in tJ�11 er sa es. le products taken out were IarO'eiv itandard t I h I J j('11C'" ll(rt- .j I . f '  '" " e ep one po es !lUll . C - :� � .ane ral \Ya�" tle.;- () varIOUS spccies of \yooc!. In all dlstflcts the regulatIOns respecting timber di"po�al we ' I satisfactorily complied with. .::s< re, In genera , 

SEEDIXG AXD PLAXTIXG 

. In Man�tob� experiments in seeding were continued in the Sandilands nat!O�a! fore::st, \, h�re a t?tal of 100 sample plots is now under observation In the Rldmg Mountam natlOna! forest five acres of clear-cut poplar were b�oadcast-bur?ed .and so.wn �D wlllte spruce. In each national forest a nurse is n?W mam�amed WIth, m most cases, a watering system. The totals o(th dlfferel�t"k,m(�s _of, �tock 01: hand at national-�orest nurscries at the close of th: fiscal � (,ll "a� a� foil 0\\ �: one-veal' �eedlm(N 958000' t ' dl' 340,000; three-year see\llings, 73,000; t\\:o-year"" �eedli�O's �ne�;��:a:ra�: I�
ngs, 

349,000; two-year seedlmg two-year transplants, 39,000. 
p nts, 

l'J...\n; Xo. 1.- A TYPIC.\L ST,\:\"n OF SPIl{Tl'; A:\"ll POPl \R l:\" X "  " F (F. S. Photograph 108:38)" . .\ � AIIO'iAL OIlEST. 

In Albelia about fifty-eight acres in the Cookin I ak . ���t�I �\�t�1 .to
f 

wh��e tpruee on a fifty-year-ole! burn; Zhis"m�k�:t�o�la/���; 
satisfacto 

11S ore::; .c urmg the p�st ten years of 225 acres. The growth was 
d f 

ry, but conSIderable rabbIt damage was experienced Thr h d d anf 
l
orty acres were "seed-spotted" in 1924-5 but the re'<ul'ts wer

e
ee 

u
t
n r� 

orm Y '<ucces-ful . I tl ' . , � no um-
o, . '  

::; " me lIS experIment has been discontinued until th Its ::
t 
a�pare�t. �� the Crowsn�st fore?t six acres were successfully sow� b:�dn a lecen urn, and thIS experrment is to be enlarged. 

RECREATIOXAL USES OF NATIOXAL FORESTS 

n
atio

�laanitoba reJ�orts i,ncreased patronage of the summer resorts in the numb' I for?�ts, lI1 willch numerous improvements have been made Th er-,o VISItOrs to the resorts during the summer of 1928 was ab 
. e 

of th
I� ::;a�I��tche\:"an. there are three established summer resorts. ;�! t�;3�. 

only 
�; �FIsh /,ake, lI1 the Moose Mountain national forest) is frequented 

g
no� 

latter '. I 
anfc :an�, �u� by man� United States residents as well; many of the , me eee, Ja \ e Ullt expensIve permanent summer cottages in the resort. 6152-21 
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The number of persons spending the week-end at this resort reaches as hiah 
as eight hundred. A tendency exists to form community recreational club,,; �o 
concentrate effort on making a recreational centre for the community; b 
one case a Illunicipality located near one of the national forests has made an 

exchange with this service of a parcel of non-agricultural land in return for 
equivalent lands \yithin the national forests, with the object of establishing a 

community resort. 
In Alberta the only summer resort on a national forest (Elkwater Lake. in 

the Cypress Hills) was well patronized, the number of -visitors being 4,000. 
Other localities in the national fore::its were visited by large numbers of tourists .  
In British Columbia the national forests are b('ing used more than ever for 
recreational purposes. Camping and picnicking bcilitie3 have been provided 
at a number of points. There is a tendency to get :Hyay from the forma! resorts 
and visit the less frequented rlistricts. 

Sl:R';EYS 
A stock-taking survey was made in the Pasquin national forest by two 

five-man crews. The forest flor�l was also studied, in order to test the applica
bility of Caj ander's theory of forest types to the forests of this region. The 
strip system was used, and 44i square miles were covered. The final report of 

the survey of the Lost River block of tbe Fort a Ill, Corne forest was completed 
An extensive stocktaking survey was made in the Fort a la Corne forest, 21 

square miles being covered in 28!- days. 
In Manitoba four seven-man parties were in the field, three in the NeklD 

River area, and one in the Saskatchewan basin. A large area was covered, of 
which timber-type maps were prepared from aerial photographs by the Topo
graphical Survey of the Department of the Interior; these maps were checked 

by forest officers in flights over the area. Two parties were engaged on winter 

surveys; one seven-man party continued the survey work in the Lake Winni
pegosis area, and a ten-man party examined a number of townships in south

eastern Manitoba. The total area examined by these parties was 4,647 square 
miles. SEED COLLECTION AND EXTUt,CTION 

In Manitoba the collection of Manitoba maple and red (Norway) pine 

sced was carried on. The maple seed \vas collected in the D:Hlphin district; of 

the red pine seed 75 pounds were collected at Woodridge and Vassar, in south

eastern l\Ianitoba, and a small amount at Black island in lake Winnipeg, this 
latter place being at the extreme northern iimit of the range of this species, 

In Alberta 500 bushels of lodgepole pine cones ,vere collected-200 bushel:: 

from the Cypress hills, the rest from the Clearwater forest. 
A poor seed-year was experienced in British Columbia. The quantities of 

B :ed collected in that province were as follows: vVestern yellow pine, 803 
pounds; Douglas fir, 63-i' pounds; Sitka spruce, 890 pounds; Western cedar, 211 

pounds; -Western white pine, 2 pounds; Western hemlock, 401 pounds; cascara, 

10 pounds; grand fir, 7 pounds; Western larch, 24 pounels; lodgepole pine, 73 
pounds; amabilis fir, 15 pounds. 

In Saskatchewan the 1928 crop of white spruce seed ,vas a complete failure. 

At Prince Albert 248 pounds of jack-pine seed were extracted. The average 

cost of collection and extraction was $3.05 per pound, a saving of $1.35 per 

pound as compared with the cost of seed in 1927. 
The motive underlying the enlargement of this work in recent years is the 

desire of the Canadian Government to assist the Imperial Forestry Commission 

to reforest certain areas in the British Isles denuded during the war years. 

Experience has shown that many Canadian trees, particularly the Douglas fir 
and Sitka spruce of the British Columbia CO:lt't, do well in Great Britain. 
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• •
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At the end of the year �Hrangements. were. a!so un�er way for the transfer 
to Indian Head of a highly trained techmcal sl!\'lcultunst to further strengthen 
the staff at this station. 

Tests in the presen·a.tion of fence-post." werc continued, 170 aspen posts 
being added to those already uncler observatIOn. 

There is much opportunity for technical research in YLnious lines on the 
nurseries , which it i� hoped to undert�lke at an early date. 

PLATt: Xo. 2.--.-\ SASKATC'JlF:WAX FARMSTEAD BEFORE TREES WEllE PLAXTF:D. 
(F. S. Photograph 19(72) 

PLATE Xo. a.--THE S.un: FAlnlSTEAD FIFTEEX YEARS .\F�I!;RWAIWS. 
Planting cOlllmenced in If)]a. (F. S. Photograph lfjul3) 

The development of sheltN-belts under the tree distrib�tion system has 
made a wonderful change in the way of general farm hortIcultu�e. In the 
shelter of these tree-belts the farmer finds he can now grow exceptIOnally fine 
vegetables, small fruits, and even fruit tr?es, and also fl.�)wers, herbaceoUS 
perennials, and ornamen�al sh

.
rubs to perfectIOn. In the earher d�ys of settle: 

ment-and, in fact, until qUIte recently-few farmer� grew t�eIr 0:vn vege
t tables, except, perhaps, potatoes. The shelt?r-belt IS changmg thIS. Las 

year's reports show that among 7,600 farms mspected w�ere trees h�d been 
planted 6800 had good vegetable gardens, 2,700 were growmg small fruits, and 
400 vario�s fruit trees. This is one line of endeavour which tends more. to ti� 
building up of permanent farm homes than alm�t any other factor and IS on. 
possible after a reasonable amount of tree-plantmg has been done. 
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FOREST PRO DUCTS L ABOR ATORIES 

Following a period of unsettlement during the removal of the Montreal 
Laboratory to Ottawa, and the transfer of the Pulp and Paper Division to the 
neW building in Montreal, the past year has seen reorganization completed, 
lind constructive work on various projects furthered. 

<YrT A W A  LABOR A TORY 

The laboratories at Ottawa are now organized under four divisions, 
namely, (1) Timber Mechanics, (2) Wood Preservation, (3) Timber Physics, 
and (4) Timber Pathology. In addition to the equipment intended for the 
immediate use of these divisions the laboratory buildings also include the 
library, an exhibit room, draughting room, photographic dark-room, lecture 
ball, wood-working E'hop, sawmill, air-drying shed, experimental dry-kiln, and 
other accessory features. 

A noteworthy feature of the work of the laboratories is the steady increase 
in the number of inquiries received in technical matters. Some of these have 
been of great industrial importance, and have resulted in the establishment of 
new projects for research. 

Division of TV ood Preiiervation.-The chief obj ects now occupying the atten
tion of this division are the following: Protection of timber from marine borers 
(in co-operation with the federal Department of Public Works); resistance to 
change in moisture content of yellow birch ties treated with 70-30 creosote
coaltar mixture (a)  with initial air-pressure, ( b )  without initial air-pressure; 
the distribution and penetration of creosote in jack pine ties treated with 70-30 
creosote-coaltar mixture (a) with initial air-pressure, ( b) without initial air
pressure; the investigation of shale oil as a wood preservative; the separation 
cf the foam encountered in the process of " boiling under va'Cuum " into its liquid 
and vapour constituents; the determination of the toxicity of wood preserva
tives; the observation of test tracks in which creosoted jack pine and hemlock 
ties and jack pine ties infected with red stain and red rot have been laid; the 
testing of creosoted Douglas fir timber. An apparatus has been devised and 
patented for the separation of the foam above mentioned into its liquid and 
vapour constituents, and a method has been developed for carrying out toxicity 
experiments on wood itself that has been previously impregnated with varying 
percentages of the preservative under test. 

Division of Timber Mechanics.-A large 200,OOO-pound timber-testing 
machine, with a weighing platform of 25 feet in length and a clear head of 16 
feet, was installed early in the year. Projects now under way in this division 
include the testing of small clear specimens of Canadian woods, tests of the 
nail-holding power of Canadian woods, investigation of the design of wooden 
containers, research into the relation between the mechanical and physical 
properties of white spruce, tests of the mechanical properties of various Eastern 
species of timber (both treated and untreated) which may replace cedar for 
telephone poles, and the testing of the strength of treated and untreated Douglas 
fir beams. A certain amount of miscellaneous work is done for other Govern
meIlit services and for manufacturers in the testing of various timber products. 

Division of Timber Pathology.-Tests of jack pine infected with red stain 
and subsequently creosoted show that the organism causing the stain persists 
�fter the treatment, and that some modification of present methods of creosot
mg must be made in order to effect sterilization of the tie. Other studies being 
earried on include the investigation of moisture content as a factor in timber 
decay, and a study of blue stain in white pine, with special reference to methods of prevention or control. The reference collection of pathological material 
numbered 690 specimens at the close of the fiscal year, an increase of 139 �uring the year. Inquiries from timber users in regard to wood decay largely 
mcreased. 
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Division of Timber Physics.-A study of the relation between the rate of grovvth and density of white spruce has been made, and the results are bein incorporated in a bulletin to be issued shortly. Another problem of O'rea� importance has bee.n the i�vestigation of. the absorption of water by flo�ti�� 
logs, undertaken Wlth a VIeW to preventmg the loss of logs through sinking 
while being ' driven ' to the mill ; in connection with this proj ect a specia l  tan!' has been installed at the Ottawa laboratory to accommodate four-foot lo�; 
for purposes of observation. A number of investigations of lumber seasoni�g 
were carried out in response to requests from the wood-working industries, and plans have been drawn up for a special kiln to be used in this type of inveHi_ 
gation. M any requests have been received for wood identification, and a 
bulletin on the subj ect is in preparation. 

P-eLP A�D PAPER DlVISIO�-",roNTHEAL LABOHATOHY 

During the first part of the year (April to September) the work of the 
Pulp and Paper Division was subject to constant interruption during the pro
cess of dismantling the old quarters and removal to the new building. The 
staff was reduced to a minimum, only five men being employed in actiw 
research work. Three projects were carried on throughout the year, namely 
(1 )  chemistry of wood, (2)  pulp testing (physical and chemical) ,  and (31 
sulphite studies. A fourth project, "formation studies," was begun towards the 
latter part of the year, together with two distinct development studies 

Chemistry of Wood.-A revision of the literature on lignin is now nearly 
completed. The work on the determination of lignin by the use of hypochlorous 
acid has proved of much impoliance. Other studies have been the isolation 
of lignin by means of formaldehyde and sulphuric acid, the possibilities of 
formaldehyde as a catalyst in sulphite cooking, the nature of cellulose and 
alpha-cellulose, the action of caustic soda on cellulose, the application of  con
centrated alkali solutions to commercial pulping operations, and the possibility 
of lignin by-product recovery. 

Pulp Testing.-The adoption in other countries of the use of the standard 
freeness apparatus developed at this laboratory continues, and is now being con
sidered by the British and Scandinavian industries. The work on testing for 
strength is being greatly fulihered by the facilities afforded by the new labora
tory. The work in chemical testing covered the development of new procedure 
for the cellulose, alpha-cellulose, and lignin tests, with study of the existing 
tests for copper number and baryta resistance. 

Sulphite Studies.-This work ,vas confined to the completion of the imc,:ti
gation into the physico-chemical characteristics of sulphur-dioxide solut ions. 

Formation Sturlies.-These studics have for their obj ect the deter
mination and study of the principles underlying the formation of a :::beet of 
paper. They comprise (1 )  the character of the fibres, (2)  the ch:nacter of thE: 
stock suspension, (3) conditions during felting, (4) compacting of the sheet, 
(5) drying of the sheet, and (6)  finishing and ' surfacing. Work up to the 
present has been confined to the first of these. 

VAKCO-eVEH LABORATORY 

The scope of work of the Vancouver laboratory has been considerably 
broadened during the past year through the addition of new equipment, the 
initiation of several new projects, and closer contact with the timber industry. 

Tim ber Testing Division.-The Vancouver laboratory is co-operating with 
the Ottawa laboratory in the testing of treated Douglas fir by testing the 
treated ties, while the Ottawa laboratory tests the larger timbers. Tests on 
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green Western white pine were completed, tests of air-dried material well 
advanced, and all records brought up to date. Other projects under way are 
the .study. of .the effect of va�iabl� moisture content on the strength of wood, 
an lllvestigation of the deterIOratIOn o f  black cottonwood logs in fresh-water 
sWr�ge, and the . retention of nails and screws by wood. Many miscellaneous 
studIes were of mterest ; a number of these were based on the utilization of 
waste ;  a study ?f . the .shear strength of glues has proved of considerable 
value to the DommIOn FIsherIes Branch, and tests made on a lot of timber cut 
to special order, acceptance of which had been refused resulted in the order 
being passed with a saving of several thousands of dolla'rs to interested parties 
and of several hundred thousand feet of valuable timber to the province. 

Timber P�oducts I?ivision:-By means of the experimental dry-kiln, work 
bas been carned on m drawmg up drying schedules and temperature and 
b�idity control �n the seasoning �f. various species, the piling of random
WIdth ��m�er, VarI?US  methods of pIlmg lumber and shingles, and in the study 
of eq.Ulh�num J?Olsture content for the range of temperature and humidity 
used m kIln-.drylI�g lumber ; many of these studies related specially to problems 
tbat had arIsen m the work of various mills. The third six-day course in 
kiln-drying was held, with seventeen kiln operatol"S and students in attendance. 
Degrade tests of lumber were made at three mills during the year from which 
it appeared that marke� improvement had . been made in kiln-dr�ing practice 
as t.he result of the studIes of the same subj ect made in 1925. Assistance was 
give� to many mills looking to the improvement of their drying practice. 
StudIes were also made of the cause of loosened grain and of the relative 
efficiency of  air-drying and kiln-drying 2-inch Douglas fir stock. Studies in 
the absorption of moisture by kiln-dried stock showed that the kiln-dried 
stoc� absorb� considerable quan�i�ies of moisture when piled in open sheds, 
partIcularly If t�e method of �)lh�g be faulty, . and so gives unsatisfactory 
�sults �hen pu� mto use. StudIes m the absorptIOn of moisture by kiln-dried 
tImber m tranSIt, both by water and by rail, are also being carried on. A 
�ey of  mill w�ste is being car,ried on with the object of devising methods of  
utIbzmg much hIgh-grade materIal now sent to the burners. Studies are also 
be�ng ma<;ie, in co-operation with the British Forest Products Laboratory at 
Prlll�es Risboroug�, Eng�and, of the development of stain and decay in a cargo 
{)f SItka spruce shIpped m the hold of a steamship. 

.�any requests for .technical information were answered during the year. 
�xh�bIts w�r� preparedT m co-oper�tion with various organizations for the pro
villclal �xhibitIOn at N ew 'Yestmmster, the Vancouver Publicity Bureau, the 
ConventIOn of Western RetaIl Lumber Dealers at Vancouver and the National 
Museum at Ottawa, and collections of material sent to th� Australian forest 
school at Canberra and the forest experiment station at Tokyo, Japan. 

SILVICULTURAL RESEARCH 
The Silvicultural Research Division in the summer season of 1928 had nve parties in the field, four of them full strength and one of partial strength. 
At th� P�tawawa fores.t experiment station a double party was maintained, 

one devotmg Its flfforts entIrely to research and the other to protection and the 
necessary improvements. M any remeasurements of sample plots were made and 
lew plots established, on the areas cut over in 1921 for poplar match stock to 

-study the effect upon the reproduction of conifers. Plots were also located in 'the 
area cut over for j.ack pine in 1�25 to study the effect of this release cutting on the 
1Inderstory of whIte and red pm€'. A number of plots were also established in the poplar-birch type for the study of the release of the understory of conifers. 
These plots were later thinned during the winter months. 

6152-3 
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The Quebec party confined its operations to the Lake Edward station. The 
permanent sample plots established in former years were remeasured and re
organized. With the findings from the line-plot survey conducted in 1925 and 
1927 as a guide, six permanent sample plots were located in representative areas. The growth on these plots as obtained from periodic remeasurements will indi_ 
cate the rate of growth for the types in the district. 

In New Brunswick the research party established a series of plots on the 
experimental cuttings and areas girdled in 1927 at Salmon River. In the same 
district a line-plot survey was made to investigate the effect of logging opera_ 
tions on reproduction and rate of growth. 

The Ontario party was located on the Goulais River watershed near Search_ 
mont, where the line-plot survey begun in 1926 was completed. Four permanent 
sample plots located in average stands determined from the line-plot survey 
were established. 

This year witnessed the beginning of forest research in the province of 
Nova Scotia. In co-operation with the provincial forest service a program of 
thinning farmers' woodlots was initiated, ten permanent sample plots being 
established in the white pine, red pine, balsam fir, and poplar types. 

Research work on the forest reserves in western Canada is carried on under 
the supervision of the respective district offices, with the Research Division at 
head office acting in an advisory capacity. 

Type C lassification.-An investigation of the application of the Finnish 
system of classifying forest types elaborated by Dr. Cajander, in which plant 
indicators are used in classifying forest soils, was undertaken in Alberta. While 
the first summer's work can only be considered as the initial period of this 
investigation, inasmuch as the work of botanizing and organizing the work had 
first to be undertaken, it was found that in certain cases good correlation existed 
between the yields and the flora of the forest. If  the underlying principle can 
be adopted, even for forest zones in Canada, much of the labour of soil classifi
cation and type-mapping on surveys and in compilation of yield tables will be 
greatly simplified. The results already obtained warrant further and fuller 
investigation by competent men. 

Planting and Seeding.-In Manitoba six plots of one-quarter acre each 
were seeded on the Sandilands national forest by the spot and broadcast 
methods. These complete a series of experimental sowings commenced in 1925, 
of 100 plots of one-quarter acre each. A report on the results of direct seeding 
in this distriCJt will be prepared as soon as results can be obtained. 

On the Riding Mountain national forest five acres of land which had been 
clear-cut for poplar fuel-wood were broadcast-burned and sown with white 
spruce. This is part of a series of experiments on the study of type conversion. 

In Alberta, on the Oooking Lake national forest fifty-eight acres of an area 
denuded by fire fifty years ago were planted with white spruce. The 340 acres 
seeded by the seed-spot method showed by a preliminary examination that ·this 
method was not uniformly successful. Present results seem to indicate that 
success may be obtained by this method on the moister sites. Broadcast seed
ing, on the other hand, as tested on an area of six acres of the Crowsnest nationaf 
forest which had been denuded by fire, showed such success that a large area. 
will be thus treated nex� year. 

In British Columbia the planted and seeded plots already established were 
examined and data recorded. In addition, all yield and permanent sample plots 
were examined, remeasured, and thinned where necessary. 

In Saskatchewan several detailed investigations of the factors controlling 
the success of nursery work were undertaken, and several reports made on which 
future work in forest nurseries in. this district will be based. 

REPORT OF THE DIRECTOR 19 

Mensurati�n.-The compila,tion of form-class volume tables for eastern 
. er0l!s specIes and for certain ,:,est�rn S'pecies has been completed. These 

. WIll form the bulk of the PU?IIC�tlOn of volume tables to be issued shortly 
1'lllted form. The final compIlatIOn of the study of the solid contents of cords. of pulpwood �as been �ompl�ted and valuable tables of conversion 1'8 derIved. These wIll be pubhshed III the volume-table publication. 

PUBLICITY 
. The year opened with the usual acti:,i�ies incident to the annual CanadiJn Forest ": eek. Th� ?ewspaper-advertlsmg campaign was again entrusted tii a commerCIal advertlsl?g agency . . As a special feature, an interchange of �ers ;V� arranged WIth the Umted. States authorities, who were admin

�g Ulllted States �orest W�ek durmg the same period (April 22 to 28, 
illeJuslve) .  The followmg promment Canadians addressed gatherings i n  th U�d St�tes : the H?n: Charles Stewart, Minister of the Interior; the Hon� 
lfiJbam Fmlays�n, MmIste� .of Lands and Forests for Ontario ; the Hon. J. D. �acLean, PremIer of BntIs.h Columbia; the late Hon. T. A. Burrows, 
�nant-qoyernor of Mallltoba, and the Right Hon. Arthur Meighen, ex-Prime MIllIster of Canada. The United States reciprocated by sending 
l1�tenant-Governor W. �. Nolan, of Minnesota, and Colonel W. B. Greeley, 
Chief Forester of the Umted . States Dep�rtment of Agriculture, Washington, D.C., to sI?eak before CanadIan assembhes. In addition, Colonel Theodore 
Roosevelt, J r. ,  was to have spoken at Ottawa, but was unfortunately taken ill at the last moment and could not fill his engagement. 

. A boys' and girls' vacation-camp lecture service was maintained as usual duri� the months of July and August. It was, unfortunately, impossible to proVIde a lecture� fo� every camp that asked for one, as a greater number of camps made apphcatlOn than ever before and, on the other hand, the departIDeI,lt was able . to secure only two �e�turers instead of  the three employed in other years. Nllleteen camps were VISIted and contact made with 1902 children. 
� In the W�st, exhibition cabins to house the service exhibits at the annual 

�Icultural faIrS were completed at Brandon and Saskatoon. These two cabins have proved str?ng attractIOns and have receiv.ed much favourable publicity in the ne,,:spapers , t?ey present a more attractIve appearance, with a greater ad�pta�lhty to theIr us.e, than do the Calgary and Edmonton cabins experience gamed. m the 'construc�IQn of these earlier cabins having shown the �dvisability of �ymg more &t�entlOn t.o .thiB aspeCJt of the work. Exhvbition aCItivities were again �xf:ended to mclude thus ye&r six major (Olass A)  and twelve minor fairs' Anexhi!bit was also placed in the log cahin at the Centnall Canada Exhilbition at Ottawa. 
M 

�ub1icity wor� was. also carried on by the staffs of the field offices. In 
E 

am�?a a? eff�ctIye dl�play was made at the Western Canada Soil Products ��ItIon m Wmlllpeg In the month of February, at the Brandon (Class A) f&ll' In JUly, whe�e the new For�t Seryice cabin had lately been completed, Cd at. the DauphIn and �w�n RIver faIrs. Co-operation was extended to the 
I 
anadIan Forest� �ssoCIat.lOn, and at the Dauphin Normal School weekly eetures. were ag�m gIven, as well as field excursions. Lectures were also given to publIc and hIgh school classes and to service clubs and women's organiza-ons. Much effort was also devoted to Canadian Forest Week in April �� Saskatche,,:a�, besides work for Forest Week and much incidental publICIty work, exhIbIts were made at two class A fairs (Saskatoon and Regina) � sev�n class B fairs (Estevan, Weyburn, Yorkrton. Melfort, North Batt.le

Ca ' �nnce Albert, and. �isdale) .  .Co-oJ?Cration was also extended to the b nadlan Forestry ASSOCIatIOn, espeCIally In assisting in the work carried on y the staff of their fire-prevention car. 6li2-31 
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PUBLICATIONS 
One of the most useful publications issued by this service is the pamphlet '''Forestry Lessons" which was published in the autumn of 1928 ; this con;ll0ts of a series of studie� o f  t�e forest in its different aspects, ar:� is intended for the use of teachers III theIr nature-study classes. A new edItlon (the eighth) of Bulletin 1, "Tree Planting on the Prairies," with various changes and addi� tions to bring the matter up to date, was brought out. Results of work of the :Forest Products Laborp,tories were published in Circulars 23 and 24-"Absorp_ 

tion of Moisture by l\:iln-dried Lumber" and "Strength of Reinforced :tnd Unreinforced Butter and Cheese Boxes," respectively-and the list of public�_ tions of the service was issued as Circular 25. 
Canada's part in the program of the British Empire Forestry Confer_ 

ence, 1928, at Canberra, Australia,  entailed the publication of a number of 
reports and papers. The chief of these was the quinquennial revision of the 
report on "The Forests of Canada," and the other papers presented were each 
published separately as pamphlets ; these were "Tree Planting in the Prairie 
Provinces of Canada," "Timber Testing in Canada," " Timber P athology in 
Relation to Wood Utilization in C anada," "Wood Preservation in Canada." 
"Forest Fire Protection in Canada :  Progress Since 1923," "Pulp ami Pap�r 
Research in Canada," "Timber Physics Research in Canada," "Silvicultural 
Research in Canada," "Aircraft in Forestry," "State Forests in C anada," and 
" Softwood Resources of Canada." Dr. J. M. Swaine, Associate Dominion 
Entomologist, Department of Agriculture, collaborated in the preparation of 
the series by contributing a valuable paper on forest entomology in Canada. 

REVENlJ"E 

The revenue from all sources during the fiscal year shows a net increase of 
$22,429.10, this increase being substantially larger than any during the last 
five years. With the exception of the fiscal year 1926-7, when timber sales 
fell off temporarily , the annual revenue of the <service has steadily increased. 

The increase of $21 ,'950.93 in revenue for timber sales, which is greater 
by $10,204.1.2 than the increase for 1927-8, was due chiefly to the introduction 
of Supervisors' sales. 

The decrease of $8,927.91 in non-competitive timber permits was due to 
a lower demand in Manitoba and Saskatchewan. There was an increase of 
$1,911.64 in grazing revenue, principally from Alberta and British Columbia. 
There were, also, increases of $235 in hay, $1,544.86 in special uses, and 
$11,180.34 in miscellaneous revenue. 



National forest 

Manitoba-
Duck Mountain ... . . . . . . . . . .... 
Porcupine No. 1. . . . . . . . . . . . . . 
Riding Mountain . . . . . . . . . . . . . .  
Sandilands ...... . . . . . . . . . . . .. . .  
Spruce Woods . . . • • . . . . . . . . . . . . .  
Turtle Mountain .......... . . . .. 

Manitoba Total . . . . . . . . . .  
Saskatchewan-

Beaver Hills . . . ..... . ..... . . . . .  
Big River ... . ... . . . . ... . . . . . . . . 
Dundum .. . .. . . . . . . . . . . ... . . ...  
Elbow . . . . . . . . . . . . . . . . . . . . . . . . .  
Fort a la Come .... . . . . . . . . . . .. 
KeppeL . . ... . . . . . ... . . .. . . . . . .  
Manito . . . . . . . . . . . . . . . . . . . . . . .. 
Moose Mountain .. . . . . . .. . . . .... 
Nisbet-Pines . . . . . . . . . .. . . . . ... 
Pasquia .. . . . . . . . . . . .. . ........ 
Porcupine No. 2 ... . . .. . . . . . ... 
Seward . . . . .. . . . .. . . ..... . . . .. 

Saskatchewan Total . . . . . 
Alberta-

Athabaska . . .. . ........... . . . . .  
Bow River • . • . . . . . . . . . . . . . . . . .  
Brazeau . . . . . . . . . . . . . .. . . . . . . . . 
Clearwater .. . . ... . . . . . . .. . . . . .. 
Cooking Lake . . . . . . . . . . . . . . ... 
Crowsnest.. . . . . . . . ...... . .... . 
Cypress Hills .. . .............. 
Lesser Slave . . . . ... . .......... 

Alberta Total . . . . . . . . . . . .  
British Columbia Re"ervrs-

British Colnmbla Total . .  
Indian Head Nnrsery . . . . . .  : : 
Forest Prodncts Labs • . . . . . . .  
Sundries . . . . . . . . . . . . . . . . . . . . .  

Gross revenue . . . . . .  
Refunds . . . . . . . . . . .  
Net revenue . . . . . . . .  -

Number 
of 

timber 
sales 
oper-
ating 

3 
2 
1 
1 

. . . . . . . . . 

7 

2 
. . . . . . . . .  

5 
. . . . . . . . .  
. . . . . . . . . 

1 
2 

21 
8 

39 

. . . . . . .. . 
2 

10 
2 

5 
1 
4 

24 
36 
36 

. . . . . . . . . 

. . . . . . . . .  

. . . . . . . . .  

Revenue 
from 

timber 
sales 

$ ets. 
1 , 099 20 
1 , 792 00 
6 , 069 90 
1 , 168 65 

. . . . . . . . . .  

. ii;i2i' 75 

. . 6 ; 659 '00 

. . . . . . . . . , 

. .  "42i;38 

. . . . . . . . . .  

. . . .  ' 68 ' 24 
934 50 

62,415 52 
3, 710 29 

' 74;21.2';3 
. . . . . . . . . . 

2, 208 90 
9 , 744 90 
8, 502 48 

. .  i ; S37' 98 
66 00 

14, 031 08 
36,091 34 
14. 255 61 
14,255 61 

. . . . . . . . . . 
. . . . . . . . . .  

i34; 68;' i;3 
4,611 57 

Number 
of 

timber 
permits 

357 
81 

1 , 347 
22 

9 
34 

1,838 

46 
55 
33 

153 
244 

4 
28 

205 
292 

86 
215 

. . . . . . . . .  
1,361 

6 
56 
39 
19 

5 
136 
397 

1 
659 

23 
23 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . 

. . . . . . . . .  
. . . . . . . . .  139,078 06 . . . . . . . . .  

Revenue 
from 

timber 
permits. 

etc. 

$ ets. 
2 , 670 25 

956 09 
12, 618 46 

173 89 
21 00 

145 65 
16,585 34 

175 75 
1 , 285 14 

1 13 50 
394 75 

1 , 614 0'03 
9 00 

85 00 
962 64 

1 , 820 05 
3 , 182 15 
1 , 852 72 

. ii;4;4' 73 
166 51 
463 71 
870 29 
890 08 

18 00 
5 , 521 60 
1 , 977 74 

9 50 
9,917 43 

223 69 
223 69  

. . . . . . . . . .  

. . . . . . . . . . 

. 3il;22i' i; 
1 , 140 87 

Number 
of 

grazing 
permits 

17 
1 

18 
. . . . . . . . . .  
. . . . . . . . . . 

25 
61 

18 
2 
8 

134 
1 

77 
79 
26 
17 

. . . . . . . . . . 
6 

27 
395 

10 
78 

109 
58 
39 

138 
107 

. . . . . . . . . . 
539 

72 
72 

. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . .  

37.080 32 . . . . . . . . . .  

Revenue 
from 

grazing Hay 
permits, permits 

etc. and 
seizures 

$ ets. $ ets. 
224 40 231 25 

11 00 19 50 
170 90 529 50 

. . . . . . . . . .  2 25 
. . . . . . . . . . 1 1  75 

251 00 58 25 
657 39 852 50 

96 77 272 00 
34 40 212 00 

166 45 22 50 
822 26 11 25 

2 44 16 00 
514 43 7 00 

1 , 333 87 17 00 
243 20 92 50 
207 82 117 00 

. . . . . . . . . .  149 25 
93 40 334 50 

668 26 23 25 
4 , 183 39 1,274 25 

99 55 8 00 
4 , 254 12 33 00 

375 12 . . . . . . . . . .  
338 92 
336 00 

7, 198 04 
1 , 907 61 

. . . . . . . . . . 
14,509 36 

1 , 499 73 
1, 499 73 

. . . . . . . . . . 

. . . . . . . . . .  

. . . . . . . . . . 
20,849 69 

123 40 
20.726 29 

. . . . . . . . . . 
135 75 

3 50 
. . . . . . .. . . 

29 75 
210 00 

43 25 
43 25 

. . . . . . . . . .  

. . . . . . . . . .  

"2;380 '00 
81 25 

2.298 75 

Other. liIOurOO$ of revenue 

Surface 
rentals 

$ ets. 
688 70 

. . . . . . . . . . 
1 , 42'0  05 

. . . . . . . . . .  
5 00 

48 3 1  
2, 162 06 

. . . . . . . . . .  

. . . . . . . . . .  
. . . . . . . . . . 

1 00 
1 00 

. . . . . . . . . .  
108 47 
277 61 

. . . . . . . . . . 
5 00 

13& 00 
. . . . . . . . . . 

531 08 

. . . . . . . . . .  
1 00 

999 77 
564 23 

. . . . . . . . . . 
33 23 
55 00 

. . . . . . . . - . 
1,653 23 

416 58 
416 58 

. . . . . . . . . . 

. . . . . . . . . . 

. . . . . . . . . .  
4, 762 95 

. . . . . . . . . .  
4 . 762 95 

Special 
uses 

$ ets. 
143 00 

19 00 
219 00 

4 00 
. . . . . . . . . .  

18 00 
403 00 

. . . . . . . . . . 
37 50 

6 00 
114 10 

16 00 
9 00 

23 00 
16 00 

1 , 389 25 
43 00 

170 00 
26 00 

1 ,849 85 

28 00 
18 00 
35 00 
20 31 

3 00 
61 90 
62 40 
13 00 

241 61 
258 5 1  
258 51 

. . . . . . . . . . 

. . . . . . . . . .  

. . . . . . . . . .  
2,752 97 

Tree 
sced 

$ eta. 
. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . , 
. . . . . .. . . . . 
. . . . . . . . .. 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . .. . . .  

. . . . . . . 

. . . . . . . . . .  
. . . . . . . ... 
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . . 
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . .  

. . . . . . . . . . 
. . . . . . . . . . 
. . . . . . . . . .  

322 50 
. . . . . . . . . . 
. . . . . . . . . . 

322 50 
. . . . . . . . . . 

645 09 
7. 732 10 
7, 732 10 

. . . . . . . . . .  

· ·  
. . 

· ·;·3i 
8 .386 U 

4 03 . . . . 
2.748 97 8,3S6 44 

"Fishing, $1,968.30. Nursery stock, $4,231.75. Tests, $945.02. Miscellaneous, $4,724.57. Casual revenue, $8. QUG.:;l House 
rental, $3,098.00. Fines and forfeitures, $10.00. Sale of equipment, $288.16. 

' C'  ; " \  
Total 

Miscel- revenue, 
laneous. all sources 

including 
fishing" 

$ ets. $ ets. 
3 00 5 , 059 80 

120 00 2 , 917 59 
17 30 2 1 , 045 11 

. . . . . . . . . . . . 1 , 348 79 

. . . . . . . . . . . . 37 75 
153 00 674 21 
293 30 31,083 25 

� 
. . . . . . . . . . . .  544 52 � 288 00 8, 516 04 
. . . . . . . . . . . . 308 45 0 � 
. . . . . . . . . . . . 1 , 343 36 '-3 132 00 2 , 206 85 
. . . . . . . . . . . . 539 43 0 
. . . . . . . . . . . . 1 , 567 34 "':l 

785 00 2 , 445 19 '-3 
. . . . ... . . . . .  4 , 468 62 ::t: 

416 00 66,210 92 t>:l 
3 00 6 , 301 91 t:::1 . . . . . . . . . . . . 717 51 ...... 

1,621 09 95,170 14 � 
103 75 405 81 

t>:l <":) 
23 50 7 , 002 23 '-3 

967 00 12, 992 08 0 
188 75 10, 827 27 � 
156 00 648 75 
355 00 14,711  25 
169 25 4 , 560 50 
162 25 14, 245 58 

2,125 50 65,393 47 
3 , 806 18 28, 235 65 
3,886 18 28,235 65 
6, 169 70 6, 169 70 

37 74 37 74 
9 ,275 89 9,285 23 

23,332 31 235,375 18 
854 76 6.815 85 

22.477 55 228.559 33 
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No. of 
sales Reserve 

3 Duck Mountain . . ... . . . ... 
1 Porcupine No. 1. ...... . ... 
2 Riding Mountain ........ 
2 Sandilands . .......... 

8 Manitoba . . . . .  

2 Big River .......... . . ..... 
4 Ft. a la Corne .... ........ 
1 Moose Mountain . ...... ... 
7 Nisbet-Pines ....... . ........ 

22 Pasquia . . . . . . . . . . . . . . . . . . . . . . .  
7 .Porcupine No. 2 ............ --

43 Saskatchewan . . . . . . . . . . . . .  

4 Bow River . . . . ........... 
8 Brazeau ... .. . . . ... 
6 Clearwater ......... . 
5 Crowsnest .... ......... 
1 Cypress Hills .... 
4 Lesser Slave ......... . .  

28 Alberta . . . . . . . . . . . . . . .  

39 B.C. Reserves ... . ..... . . . . . . .  

118 Grand Total . . . . . . . . . . . . . . . 

STATEMEN T  OF TIMBER SALES-FISCAL 

Sawlogs 

ft. b.m. 

574, 322 
1 15, 867 
315, 665 

. . . . . .. . . . . . 
1 , 005, 854 

4 , 069 , 201 
·212, 261 

39, 428 

9, 068, 486 
761 , 647 

14, 151 ,023 

1 , 297, 990 
4 , 646, 926 
2 , 382 , 493 
1 , 173, 990 

1 1 , 962 
5 , 635 , 978 

15, 149, 339 

1 , 83 1 , 706 

32,137,m 

Piling 

1. ft. 

. . . . . . . . . . 

. . . . . . . . . . 

. . . . . . . . .. 

. . . .... . . .  
. . . .. . . . , . 

. . . . . . . . .. 
, . . . . . . . . . 

99,245 

99,U5 

Mine timber 

Lagging 

1. ft. 

. . . . . . . . . . 
. . . . . . . . . . 

. .. . . . . . . . 

. . . . . . . . . . 

. .. 

. . . . . . . . .. 
210, 768 
189, 188 

. . . . . . . . . . 

. . . . . . . . . .  

. . .. . . . . . . 

399, 956 

399, 936 

Other 

I. ft. 

167, 352 
1 , 335, 526 
. . . . .. . . . . 

1 , 502, 878 

1,502,878 

Ties, 
hewn 

2 , 173 

26, 840 
1 2 , 858 

41 , 871 

7 , 537 

7 , 537 

5, 477 
. . . . . . . . . .  

. . . . . . . . . .  

5, 477 

31,  483 

86,a68 

YEAR 1928-9 

Fence-posts, 
rails, and 
droppers 

. .. . . . . . . . 

380 

17, 269 

1 7 , 649 

. . . . . . . .. . . . 

. . . . . . . . . . . .  

1 1 , 192 

28,8i1 

Telephone 
poles 

. . . . . . . .. . . . 

381 , 780 

381,788 

Building 
material 

I. ft. 

580 

580 

. . . . . . . . . . 

.. . . . . . . . . . .  

. . . . . . . . . .. . 

. .. . . . . . . . . 

. . . . .. . . ... . 

.. . . . . . . ... . 
G80 
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cords 

..... . . . . . . . 

1 , 609 

1 , 609 
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. . . . . . . . . . . . 
. . . . . . .. . . .  , 
. . . . . .. . . . 
. . . . . . . . . . 

1 , 609 

Fuel-wood 

cords 

. . . . . . . . . . 
431 

431 

729 

729 

. . . . . . . . . . . . 
. . . . . . . . . . . . 
... . . . .. . . . .  

. . . . . . . . . . . . 

93 

1, 253 
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STATEMENT OF TIMBER CUT UNDER AUTHOltiTY OF TIMBER PERMITS-FISCAL YEAR 1928--9 

Permits Fuel·wood 
Reserve Fenoo-p oats Tel.,. Rail· Saw· Mining Building Miscellaneous Christ· Pulp. 

Fll'''' phone way timber timber Logs mas wood 
Paid Free Dry Green killed poles ties trees 

-- -- --- --- ----

pes. \. ft. \. ft. ft.b.m. \. ft. pes. \. ft. 1 .  ft. cords pes. pes. cords 

Duck Mountain . . . . . . . . . . . . . . . . . .  . 301 56 853 92 144 12,536 . . . . . . . . . . . . . . . . . . . . . .  1 , 028,353 . . . . . . . . . . . . . .  i7 9 , 722 . . . . . . . .  . . . . . . .  . . . . . . . .  16 
80 1 622 11 522 1. 600 . . . . .  , . . . . . • . .  . . . . . . . .  178, 287 . . . . . . . .  . . . . . .  2, 850 . . . . . . . .  . . . . . . . . . . . . . . .  . Porcupine No. ! .  . . . . . . . . . . . . . . . .  . �3if�����.

i�:: : : : : : : : : : : : : : :  : 
1 , 230 84 1 , 130 ; , 446 157 29,417 . . . . . . . . . . . • . . . . . . . . . .  2, 907, 122 . . . . . . . .  . . . . .  470 39, 577 . . . . . . . .  37 . . . . . . . . . . . . . . .  . 

20 . . . .  . .  132 . . . . . . . .  95 . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . . .  20, 489 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Spruce Woods . . . . . . . . . . . . . . . . . . .  . 9 . . . .  . . 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Turtle Mountain . . . . . . . . . . . . . . . . .  . 29 1 21 155 . . . . . . . .  4 , 895 . . . . . .  . . . . . . . .  . . . . . . . .  2 , 000 . . . . . . . .  . . . . . .  . . . . . .  450 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Manitoba Tota! .  . . . . . . . . . . . . . . . 1 , 669 142 2,800 7, 704 918 48, 448 . . . . . . . . . . . . . . . . . . . . . .  4 , 136,251 . . . . . . . . . . . . . .  547 52, 599 . . . . . . . . . . . . . .  . . 

Beaver Hills . . . . . . . . . . . . . . . . . . . . .  41 5 13 151 . . . . . . . .  1 , 575 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  950 8, 740 
Big River . . . . . . . . . . . . . . . . . . . . . . . .  44 11 100 . . . . . . . .  4 , 649 4 , 970 . . . . . . . . . . . . . . . . . . . . . .  48,346 . . . . . . . . . .  : . . . 7 , 600 
Dundurn. . . . . . . . . . . . . . . . . . . . . . . . .  33 . . . . . .  . . . . . .  161 . . . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  . 
Elbow . . . . . .  . .  . .  . .  . . .  . . .  . .  . . .  . .  . .  150 . . . . . .  51 432 . . .  . .  . . .  850 . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . .  
Fort a la Corne . . . . . . . . . . . . . . . . . .  : 201 43 371 24 720 80, 220 1 , 882 . . . . . . . .  . . . . . . . .  476, 474 . . . . . . . . . . . . . .  9, 866 16, 176 
Keppel . . .  ... . .  .. .. .. .. .. .. .. .. .. . 2 2 2 22 . .  . .  . . .  . 200 . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . . . . 
Manito . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 2 44 61 . . . . . .  . .  2.900 . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

37 . . . . . . . .  16 

100 

Moose Mountain . . . . . . . . . . . . . . . . . .  203 2 316 749t . . . . . . . .  10,211 . . . . . .  . . . . . . . .  . . . . . . . .  81, 600 . . . . . . . .  . . . . . .  788 5 , 692 
Nisbet.Pines . . . . . . . . . . . . . . . . . . . . .  275 17 432 440 2 , 893 46, 740 . . . . . .  240 . . . . .  117, 148 . . . . . . . . . . . . . .  3 , 720 7 , 434 '1 , 050 50 50 

57 
14 

48 . . . . . . .  
Pasquia . . . . . . . . . . . . . . . . . . . . . . . . . .  79 7 5 , 875 400 233 68,100 . . . . . .  . . . . . . .  1 , 700 40, 120 . . . . . . . .  . . . . . .  . . . . .  3 , 640 
Porcupine No. 2 . . . . . . . . . . . . . . . . . .  151 64 387 462 21 1 1 , 768 . . . . . . . . . . . . . . . . . . . . . .  882, 929 . . . . . . . .  . . . . . .  154 10, 403 
Seward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Saskatchewan Tota! . .  . . . . . . . . . .  l , S06 163 7, 691 H,90S! 8,616 227, 634 1 , 88£ 240 1 , 700 1 , 646,617 . . . . . . . . . . . . .  15, 478 59, 685 1 , 050 60 221 48 . . . . . . .  . 

Athabaska . . . . . . . . . . . . . .  , . . . . . . .  . 
Bow River . . . . . . . . . . . . . . . . . . . . . .  . 
Brazeau . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clearwater . . . . . . . . . . . . . . . . . . . . . .  . 
Cooking Lake . . . . . . . . . . . . . . . . . . .  . 
Crowsnest . . . . . . . . . . , . . . . . . . . . . . .  . 
Cypress Hills . . . . . . . . . . . . . . . . . . .  . 
I,esser Slave . . . . . . . . . .  , . . .  , . . . . .  . 

6 . . . . . .  . .  . . . .  . . . . . . . .  . . . . . . . .  1 ,070 . . . . . . . . . . . . . .  250 . . . . . . . . . .  1 , 290 . . . . . . . . . . . .  6 , 214 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
54 1 72 . . . . . . . .  338 6 , 641 . . . . . . . . . . . . . . . . . . . . . .  3 , 268 6, 000 . . . . . .  1 , 528 15, 166 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. 39 . . . . . .  45 . . . . . . . .  6 64 . . . . . .  . . . . . . . .  270 . . . . . . . . . .  277, 293 . . . . . .  120 4 , 315 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
1� : : : : : : 

5�i : : : : : : : : . . . . . .  �� . . . . .  �� : : : : : :  . . .  � : �� : : : : : : : :  . . . .  ��:� . ���:��� : : : : : :  : : : : : :  · · · · · 500 : : : : : : : :  : : : : : : : :  : : : : : : : : : : : : : : : : 
130 4 3401 36 4 13, 783 . . . . . . . . . . . . . . . . . . . . . .  1 , 041, 595 1,227,510 . . . . . .  1 , 065 23,492 . . . . . . . . . . . . . . . .  40 . . . . . .  . 
296 5 238! 787l 51 39,516 . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  1 . 280 . . . . . .  2 , 010 4 , 120 100 . . . . . . . .  9, 504 . . . . . . . . . . . . . . .  . 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634 . . . . . . . . . . . . . .  . .  

Alberta Total . . . .  . .  . .  . .  . .  . .  . .  . 649 10 764 823; 409 61, 796 . . . . . .  1 , 600 520 1 , 09., 863 1,669,91-1 . . . . . .  4, 723 6.,441 100 . . . . . . . .  9 , 504 40 . . . . . . . .  

British Cohunbia Reserves . . . . . .  . 23 . . . . . .  150 149 . 220 250 . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . .  848 . . . . . .  . . . . . .  5 , 121 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
-- -- -- --- --- -- -- . _- --- -�-- --- -- -- -- ---- --- --- ---- -�-� 

Grand Total . . . . . . . . . . . . . . . . . . . .  3.446 305 U.3U U.5'9 19.983 338.028 1.88% 1.140 2.220 5.817.'31 1,87"'83 . . . . . . 120.'48 111.841 1.153 5& 9.183 S l  
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TREE-PLANTING DIVISION 

Norman M. Ross, Chief 

The season of 1928-9 was very unusual in many respects. There vvas very 
little snowfall generally in the winter of 1927-8 ; the fall of 1927, ho\vever, had 
been an exceptionally wet one and there was, consequently, abundance of 
moisture in the soil. In February and March there were periods of exception_ 
ally high temperatures, which probably accounted for the considerable amount 
of winter-killing of many shrubs and fruit trees. Practically all over the 
Prairie Provinces there was heavy winter-killing of many ornamental shrubs_ 
even lilacs suffering, for the first time in our experience. Fruit trees were badly 
hit, much wood being winter-killed, and in almost all instances . flower bUds 
were killed even on the hardiest varieties. Currants, which have always De en 
considered as especially hardy, were affected considerably in some districts. A 
strange feature of this general winter-killing, however, was that practically no 
injury occurred in any of the shelter-belt species, such as maple and ash, though 
in some seasons winter-killing of these species i s  not at all uncommon. 

Every indication pointed to a very early spring, but the weather turned 
very cold in the latter part of April, so that no general spring work was possible 
till the first week in May. Then followed an exceptionally hot, dry period 
which brought growth along much more rapidly than usual, so that it was 
almost impossible to get the stock shipped out before some of it had become 
too far advanced. This condition rather seriously affected the stock of pine, 
which had made appreciable new growth before they could be dug. The hot 
dry weather continued for about two weeks aftcr shipping was completed, and 
made conditions exceptionally unfavourable for the transplanting of conifers 
and the rooting of cutting stocks. The spruce, which are always later in 
starting growth, were not so badly affected, but in many cases the plantations 
of pine were a complete failure, the average mortality being in the neighbour
hood of 60 per cent. This is the first time in twenty years that such unfa\"oUf
able conditions have been experienced. 

On the nursery some of  the broad-leaved plots were so badly baked, o\\"ing 
to the heavy precipitation of the previous fall and the lack of snow covering, 
that it was impossible for the fall-sown stock to push its way to the surface. 
Several acres of maple had to be resown on this account. The evergreen trans
plants did not suffer, as the new watering system provided plenty of moisture, 
Had it not been possible to water, it is quite certain that the 1928 transplanted 
stock would have been a complete failure. As it is, there is probably the best 
general stand there has ever been. 

Rainfall was fairly general during June and early July. In southeastern 
Manitoba it was excessive, and much drowning out of crops occurred in the Red 
River valley. In this area some damage was done to shelter-'belts, particularly 
in the killing out of caragana, which cannot survive with water standing round 
the roots. In this area, too, plantations became very weedy, as it was an 
impossibility to do any hoeing or cultivating. Over the greater part of the 
West, however, all plantations came along very well, with the exception of 
cuttings of poplar and willow, which did not root as well as usual. 

The weather in the autumn was particularly favourable for nursery work, 
lifting and heeling-in operations being carried on without a break of any kind, 

Field Inspection 
There were 13,305 names on the inspection lists, an increase of 777 over 

the previous year. Of these 3,254 were entirely new applications. Nine 
inspectors were employed from June 1 to the end of October. They visited 
all but 542 of the listed applicants ; those not personally visited were located 

25 

}noStly in �lU tlying dist]' ict� ,  \\'I �ere pel'�on a l  , i n�]lce t i ()n
,
S would have entailed too much t l lne a�d exp�n�e , Little damage 1I1 plan�a t lOns was reported, and 

actic:1 1 1 �' no wmter-kIl I l I1g, The usual l oc a l  h a l l -�torms occurred, from �ich rerovery is general ly m ade i n  t h e  r ourse o f  t \\'O or three seasons ; much Iess inj ury was done by rabbit" a n d  t h i s  pest appears to  be dying out. No 
insect damage of, any i m port am'(' ,,"as yb�el'\"c(l . , In 50me of  th e  northern por
tions tent  c at erpIllars \\'ere prc\"a lent  III the nat ! \"e popl ar:=:, but did not affect 

I 'L\TE Xo, 4 .  - -c\ PiL\I I:n: F.\iOi STE.\D \ITI I [  T i l E  ('1i.\iO[ OF TREES, 
� i x  Sl' i t;-;Ol l:-:' growth only ha\"t' i l l l part{'d to t l l i :-:  pl it( , ( ,  i t s  ('y i d "" l l t  attraction. SOlue 

"i th e' [ I 'l'l'S !lIl'HSt l l'l' t\H'llty-th r"l' t,'d i l l  I I " ; ;': ! I I .  i F, �. l'hoto!,(raph 201 86 )  

1 ' L.\TE X o .  :. .  .\ x EFFICl E :-; T  � i H:I:n:I:-IlELT, 

Pi l l '_'s l l la nt<.>d Ins ide  a l l a r d '.nH) ( 1  helt .  � i x  �'f'nr:-:' growth on an  .. Alberta farm. 
I F,  �, l'hO(O;':l'H ph �1 I 1 !) 1 i ) 

cu!ti\,ated plantations,  The poplar and wi l low aplIi� was considerably in 
eVIdence during t h e  l a t t e r  part of  t h e  season,  a n d  n o  doubt did some damage. T�e spruce sawfly was reported from many point:", from l\Ianitoba to A�berta ; thls sawfly m ay cause very c onsiderable i nj my to c u l t ivated spruces if attacks 
are not not iced in t im e ,  It i" \'Cry ('n� i l �" control led by spraying with lead 
arsenate,  but,  llnfortun atel�" ,  t h e  pre�enC'e of  t he l a rvae i s  not as a rule 

6152-- 4 
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suspected till a considerable por�ion of the �rees has. been defoliat�d.  The red spider on spruce is, in some sectIOns, becommg a serIOUS pest and IS very difii_ 
cult to control satisfactorily. Special experiments in connection with the con_ trol of this spider are being conducted ,by the officers of the .Entomological Branch of the Department of Agriculture on the nursery statIon at Indian Head. 

There has been a noticeable improyement in the care of school planta_ 
tions in Saskatche'wan, in which province the Department of Education ii: 
co-operating closely with this division, 

Older farm plantations, as far as can be gathered, are, on the Whole 
keeping up well. It i s  obviously impossible, with a limited inspection staff: 
to keep in close touch with these older plantings. Many of these, now froln 
fifteen to twenty years old and running up to forty feet in height, could 
undouibtedly be benefited by j udicious thinnings, i f  there were some practical 
way of inspecting the belts and advising the owners. 

The number of belts set out to protect field crops is gradually increas
ing and while i t  is  too soon yet to demonstrate that such field-shelters are 
an ' econ�mic success, there are some instances which would indicate ver�' 
beneficial effects. One example in the Dalesboro district in Saskatchewan 
appeared very noticeable, where a forty-acre field of summer-fallow protected 
on four sides by a belt about twelve feet high gave a yield of fifty-four Ibushels 
of wheat per acre, the heaviest crop ever raised on the farm, and fourteen to 
fifteen bushels in excess of the yield of similarly prepared fields on the same 
farm. In southern Alberta there are now established at least 150 field
shelters ranging from half a mile to three mile;:; in length. 
Distribution 

The opening of spring was very backward, and shipping was not com
menced till May 2 at Indian Head and May 7 at Sutherland. The weather 
turned suddenly very warm and remained so for three or four weeks. A total 
of 7,000,300 broad-leaved seedlings and cuttings was sent out from the two 
nursery stations to 5 ,939 farms, requiring 12,308 separate bales. Fifteen days 
were required to 'complete this shipment. 

The digging and shipping of evergreens at Indian Head was commenced 
May 20 ; 101,5 00 spruce and pine transplants were sent out to 1,026 far:ns, 
and, in addition, 80,000 j ack pine, 25,000 Scotch pine, 36,000 lodgepole pme, 
and 60,000 white spruce seedlings were sent for planting on the Spruce Woods 
national forest and the Duck Mountain national forest in Manitoba, 

As previously mentioned, the very hot weather brought the pi.nes into 
growth too rapidly, and many of these were too far advanced for satIsfactory 
results. . 

Some small lots of tree seeds, amounting in all to about seventy pounds 
of maple, ash, and caragana, were sent out in time for spring sowing. 
Nursery Wark 

With the exception of the necessity for reseeding some fall-sown plots of 
maple where the soil became excessively baked, results on the nurseries were 
very satisfactory. The broad-leaved stock, generally speaking, is !better than 
average in quality, 

The total number of broad-leaved seedlings and cuttings heeled in at 
the two nurseries amounts to  7,745,625 , to  which is to  be added 101,800 ever-
green transplants for shipping from Ind.ian Head. . Coniferous seedlings for transplantmg were of very good qualIty. �f 
spruce and pine 392,000 were se� out. . The resulting stand has been very satIs
factory. The seedbeds sown thIS sprmg (1928) show very good stands and a 
thrifty growth. 
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Several exotic varieties of both conifers and 'broad-leaved stock have been 
from seed during the past three seasons. While some varieties hav:e 

winter-killed, others look more promising and many are now suffi
ed for lining out into test rows. These stocks are principally of 

and Northern Chinese origin and their de,'elopment will be followed 
considerable !nterest. 

Collection 
t was very difficult to secure any maple or ash seed this season. In the 

ppelle valley 970 pounds of ash were collected, and in the Dauphin dis-
670 pounds of maple. About 600 pounds of caragana seed were secured 

at the Indian Head nursery and probably 300 pounds at Sutherla�d. Twenty 
,.unds of Siiberian larch seed were extracted from cones collected III the plan
lItions at the Suth�rland station. �rom .the Man!toba inspection district 
1:32 bushels of red pme cones were shIpped m, and 7D pounds were extracted, 
This was sent back for use in the Manitoba national-forest nurseries. 
etffltanent Plantations 

Although some of the permanent plantations are in need of thinning, no 
\\'l1rk was done, as it is first advisable, for the sake of rewrd, to have the plan-
w-ions carefully" measured and plotted. � . 

In PlantatIOns 40a and 40b, where Golorado spruce had been set out III 
lIlternate rows with caragana on the wes·t half and wi�h maple on the e�st half 
oIthe plot, the maple and caragana were cut back m December. It IS very 
noticeable that where the caragana. was used as a nurse the dey�loPJ?ent of the 
Spl'uee has been very m.aterially hmdered, and the same c�ndItlO� IS rupparent 
in other blocks where thIS shrub was set out as a nurse for eather pme or spruce. 
Wben it is found possible to make th€ necess'ary measurements in these planta
tions it is hoped to secure some interesting data on this  point. From a general 
impression of the plantations, the ash would appear. to have worked out as the 
best mixture with the conifers. The caragana, whIle very hardy and not too 

'ja:,-t a grower, seems to be too strong a feeder and certainly does not appear 
desirable as a nurse for either spruce or pine. 

This winter a start is being made in securing growth measurements in the 
permanent plantations at the Sutherland nursery station. Up to date, measure
ments covering only one plantation have been summarized. These were taken 
in a Sib€rian larch plantation covering about one acre. It i:3 very interesting 
to compare these measurements with those secured at Indian Head covering 
the same species at the same age. 

The Sutherland plantation is now eighteen years old from seed. When 
planted, the stock had been two years in the seed-bed and two years in trans
plant rows. Measurements of 100 trees at Sutherland :lS  compared with 100 
trees in the Indian Head plantations at the S{lme age are as follows ;-

Height Diameter 

Average Maximum Average Maximum 

Indian Head . . .  . .  . .  . .  . . . . . . .  . .  . .  . .  . . .  . .  .. . . . . .  . .  . .  . . . 25 ft. 2 in . 28 ft. 6 in . 

Sutherland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 ft. 4 in. 29 ft. 3 in . 

4 · 16 in. 

3 · 82 in. 

5 · 10 in. 
5·05 in. 

Height growth is slightly greater at Sutherland, hut diameter growth a little 
better at Indian Head. The spacing was 4 feet by 4 feet in a pure stand. The soil at Sutherland is much heavier than at Indian Head, but the annual average 
rainfall is nearly three inches less. 

61S�-4l 
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Publicity 
Exhibits were prepared and shown at the summer fairs at . �a<skatoon and 

Regina. As in the past very considerable interest was shown by: VIsItors. Artkles have been from time to time prepared for the �ress and occaslOnal ad?resses at public meetings have been given by the supermtendents of both IndIan Bead and Sutherland nurseries. 
The two nursery stahons (Indian Head and Sutherland) are from a pub

licity vie\vpoint probably the most important feature. A .consta�t &tream of 
visi,tors from all over the West passes through these nurserIes durmg the 81.Un_ 
mer months ; on some days a conservative estimate would show at least -700 to 
1 ,000 visitors. 

RESEARCH Pathological 
This season a technical offict)r was transferred to the staff of this station 

for the special purpose of studying diseases affecting ei,ther nursery operation 
or trees generally. Problems of a pathological nature eit�er on the nursery 
stations or the various national forests will receive attentIOn as opportunity 
permits. . . Undoubtedly the most serious pathologIcal problem at the present tIme i, 
the so-called poplar canker. The poplars, the fastest-growing species on the 
prairies, generally become infected with this d�sease wh.erever planted, and it is 
seldom that the average life of these poplars IS over eIghteen or twenty years. 
Practically nothing seems to be known at present about �hi� diseas.e, eit?er as to 
the causal organism or its control. Most of the pathologIst s energIes t�lS season 
were directed to a study of this disease. Many cuttings have been speCIally pre
pared for experimental work next summer ( 1929) . . Cultures prepa�ed I� the 
laboratory have resulted in the isolation of two orgamsms not yet defimtely iden
tified. Specimens, however, have been sent to the laboratory at .the Central 
Experimental Farm, Ottawa, and also to the N ew York Botam�al Garden 
laboratory for checking. Microscopic studies have been ma�e, speCImens have 
been exchanged with investigators both in Canada and the Umted States, and an 
endeavour has been made to secure, as far as possible, all published references. 
During the winter innculations have been made on experimental .material, for 
which space was kindly provided in the greenhouse on the eXI?enm�ntal farm 
at Indian Head. Very con:oiderable original research wurk WIll eVIdently . bt 
required to determine the actual cause of this disease before any practical 
control methods can be planned. 

Examinations were made t hroughout the season in the nursery plots and 
coniferous s<eed-beds, but no diseases of a serious na,ture were observed. Studies 
were made of a disease affecting willows and a leaf-spnt causing an early 
defoliation of caragana. 

Considerable mycological material was collected and preparation made for 
more intensive study during the coming summer. 
Wood-preservative Tests 

One hundred and seventy aspen post<s were added to those already unde! 

observation. This lot was used to try out a new preservative called " Creozol :" 
which was furnished from the Forest Products Lwboratories a<t Ottawa. It 15 

claimed that this oil will give satisfactory penetration with a cold treatment. 
Five posts were untreated, four were given ordinary brush treatment, fourteen 
were left in the open tank for two hours, forty-three. for five h�urs, and one 
hundred and four for twelve hours. The amount of 011 absorbed IS very much 
less than with heated creosote. In the last test with creosot€, . aspeJ! posts 
absorbed an average of 3 '  97 pounds of oil per cubic font, whIle ,,:th th: 
Creozol the av€rage absorption was only 1 - 164 poun?s. The fl:bsorpt�on wa� 
not at all uniform that is, many pnsts absorbed practIcally nothmg whIle onh 
five absorbed 3 po�nds or more. These posts were set in the ground in Augllst 
and will support some of the overhead sprinkling lines in the transplant plot;:. 
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NATIONAL FORESTS IN MANITOBA 

. Col. H. I. Stevenson, D.S.D., District Forest Inspector 

The Manitoba inspection district administers the national forests within the I>
,
'vince of �fanit?b�, and also . that part of the Duck M�)Untain National 

l�rest that lIes wlthm the provmce of Saskatchewan. TIllS office also has 
< , e of the fire protec tion in the forests on the public lands within the 

nce ; for these purposes the lands are divided into three fire-ranging 
icts, known, respectively, as the Manitoba South, the Manitoba North, 
The Pas fire-ranging districts. 

,ire Protection 
The season of 1928 was one of the worst from the standpoint of forest Jfes ever experi�nced i!l Manitoba since the organiz�tion of the Forest Service. 

])Iring the prevIOUS wmter the snowfall was very hght, and what snow there 
was disappeared early in the season, with the result that the warm dry weather 
wbich followed dried out the ground very rapidly, causing a period of severe 

rd before the new spring growth of vegetation had made an appearance. 
e southern part of the province the hazard continued high until about the end of May, when general rains occurred. In the northern areas the hazard 

(eveloped later in the spring and continued until about the end of August. 
During September and October light precipitation and drying winds again 
raised the hazard above normal, but owing to the lateness of the season conditions did not again become serious, and practically all danger of large fires 
ceased about the middle of November. 

These extreme weather conditions, combined with the large number of 
mining prospectors who were roaming the woods of the northern part of the 
province, were chiefly responsible for the extreme fire-hazard of the season. 

Of the fires outside the National Forests the greatest number was attributed to " campers ", who were responsible for 66 per cent of the fires in The Pas 
district and 58 per cent of the fires in the Manitoba North district. 
.4erial Co-operation 

The Directorate of Civil Government Air Operations co-operates with the 
Forest Service in the work of fire protection over an area of 37,500,000 acres 
oomprising the fire-ranging districts and lying outside of the national forests. 

Aerial and fire-ranging bases are located at Lac du Bonnet, Norway House, 
Cormorant Lake, and Snake Island (Lake Winnipegosis) ,  from which aerial 
patrols are carried ·out over the surrounding territory. All bases are equipped with wireless and are daily in touch with Winnipeg, the headquarters for both services. In addition, the detection aircraft at each base are equipped wi�h wireless transmitting sets and by this means can keep the various bases informed of their movements and observations while on patrol. Practically all detection patrols are ordered from Winnipeg and, in most cases, suppression patrols are requested locally by the various district fire rangers. 

All bases were in full operation by May 30 and continued operating throughout the season until the end of October, when the aircraft were stored for the winter. During the season a total of 1 ,659 hours and 45 minutes of flying was. carried out, of which 33 hours and 50 minutes flying was done on skis durmg the winter and early spring. During this time aircraft assisted in the detection and suppression of 179 fires. 
Lac du Bonnet, Norway House, and Cormorant Lake were opened on Ma�ch 15, 1929, for early spring operations, where aircraft, equipped with skis, carrIed out detection and suppression patrols for the purpose of extinguishing all winter camp-fires before the arrival of the spring fire-hazard and the 
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opening up of the watercourses when, for a certain period, transportation by 
any means is impossible. ° 

Co-operation between the Directorate of Civil Government Air Operation� and the Forest Service was excellent throughout the season, and on the whole 
the operation was very successful. Considering the severity of the fire season and the nature of the country involved, little doubt remains as to the soundne,,� 
of using aircraft for this type of work. 
Publicity 

In February an effective display was made in the interest of forest con. 
servation at the Western Canada Soil Products Exposition, which was considereq 
by the officials of the company conducting it the most successful winter attrac_ 
tion they have ever attempted. The forestry display attracted a great deal of 
attention, and was viewed by some 200,000 people. Tree planting on the 
prairies, fire protection, and forest products were featured, and an opportunity 
for broadcasting forestry lectures, as well as for the distribution of a largOe 
quantity of  forest literature, was provided. 

Following the Western Canada Soil Products Exhibition, a provincial-wide 
organization for Canadian Forest Week was completed. This included the 
co-operation of the Department of Education, many large business firms, and a 
number of the most influential men in the province ; in addition considerable 
co-operation was secured through the Manitoba Wheat Pool officials and their 
various locals throughout the province. 

The building of the forestry cabin on the provincial exhibition grounds �t 
Brandon marked another achievement in forest publicity in Manitoba. This 
Jog building, the most artistic of its kind in Canada, housed our forestry display 
-during the Brandon exhibition (a " Class A "  fair) in July, and was the 
<centre of interest during the exhibition as well as during its construction. Being 
located in the southern part of the province, where log construction has long 
since passed out of vogue, it is a unique attraction and an effective combina
tion of beauty and utility, and will grow more interesting as time passes. As 
the Brandon exhibition grounds are used more or less as a permanent park 
throughout the season, this building is a permanent investment in influence 

. and a constant reminder of the necessity for forest conservation. 
Attractive, informative., instructive, and inspirational forest displays we!'e 

provided for the D auphin (Class B )  summer fair and the Swan River fair. 
These fairs (while the circulation is not so great as the " Class A "  fairs) pro
vide a wonderful opportunity to give the public a first-hand knowledge of �he 
progress in forest conservation. �h.e s�aller �airs a:e wel.l .a�tended, and t�1eir 
attendance is made up of people hvmg m the ImmedIate vIcImty of the varIOus 
reserves. At all fairs, balloons and lead pencils with fire warnings printed 
upon them were distributed as novelties, and were exceptionally well received. 

Active co-operation was resumed with the Department of Education at 
the opening of the Dauphin Normal School, and the weekly lectures were again 
given. In addition to this, field excu�sions were !Dade wi.th the object of 
identifying trees. Lectures were also gIven to publIc and hIgh school classes 
on various forestry subj ects as well as to service clubs and women's orgam· 
z ations. 

It is encouraging to note that the press were much more generous in their 
contribution of space for matters pertaining to forest conservation and that 
there has been an increased demand for information regarding forestry problems. 
Timber Disposal 

The quantity of sawlogs cut in the district during the past year was sm�ll, 
amounting to approximately one-half of the previous year's cut. The quantIty 
of ties made was slightly in excess of last year's cut. Three Director's sales 
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�re made, naI?ely, No, 155 on the Porcupine No. 1 Forest, No. 157 on the 
Biding .Mountam, and No. 160 on t�1e. D�ck Mountain. On Timber Sale No. l5D, owmg to lack of w:ate� fo� log dnvmg m the Woody River dams, operations 
"ere def�rred. One dIstnct mspect?r's , sale, :Manitoba No. 13, took place on :the San�Ila�ds forest. Two . supe;-vIsor s sale.s were he�d, designated a s  Duck lIountam N o. 2 and Porcupme N o. 3.  Cuttmg operatIOns on the Brown and Rutherfor� ?peratio�s on t�eir concessions on lake Winnipeg were not under :the superVISIOn of thIS SerVIce, except for slash disposal. 

The total Il:umber of p,ermits issued during the past year was somewhat greater than durmg the prevIOUS year, but the total quantity cut was less. Three mill sites were readyertised and awarded on the Riding Mountain National 
Forest and two on the Duck Mountain. 

No pulpwood was cut under permit on vacant Crown lands in the Manitoba pulpwood selecticn area. Supervision by this Service was therefore 
restrict�d �o slash disposal on a few small operations for steamboat' fuel, nea� lake Wmmpeg. 

Seed Collection and Extraction 
In the autu:r:m of 1928 collectio�s were made of two species of tree seeds. 'fh�se were Mamtoba. maple (Acer N egundo) and red (or Norway) pine (Pinus 

resmosa) . The M�mtoba maple was collected in the town of Dauphin. The (lrop. was reported lIghter than most years, but the seed was said to be of good �uahty. Several hundred pounds of this seed were picked and after being dried, shipped to the Indian Head nursery. I 

The red pine was pick�rl in two localities, namely, southeastern Manitoba (aro�nd V assar an� W oodndge) and Black island in lake Winnipeg. The crop was h.ght, but a� thIS tree does not bear seed every year it was deemed advisable to bUIld up a lIttle reserve supply of seed to tide ov.er the non-seed-producing years. There were 130 hushels of cones collected m southeastern Manitoba and 3 bushels at Black island. The cones were shipped to Indian Head where the seed was extracted. The yield from the 130 bushels of cones was 75 'pounds and from the Black island cones approximately 1 pound. 
This Blac� I.sland seed is ,of particular interest as this point is the extreme northwestern .lImIt of the �peC1es, . �t is expected that this seed will prove best for reforestatIOn purposes m localItIeS outSIde the present range of the species. 

Planting and Seeding 
Owing to the s�lOrtage of planting stock at the nurseries, very little ground w�s reforested durmg the summer of 1928, the approximate area so planted bemg only twelve acres. 
On the Sandilands national forest six plots of one-quarter acre each were seeded by �he spot and broadcast methods. These complete a series of experimental sowmgs commenced in 1925. Approxim8ltely one hundred plots of onequa�er. acre each have been established in connection with this investiO'ation and It IS expected that a pre,Iiminary report will be prepared shortly showing what may be expected on thIS forest from reforestation by the direct seeding method. 
On the lliding Mountain national forest five acres of land, which had been cle�r-cut f?r poplar fuel-wood ,  was .broadcast-burned and sown to white spruce. ThIS experIment forms part of a senes on a study of type conversion. 

Nurseries 
During the summer of 1928 considerable improvement was made to the forest nurseries which have been established on the national forests. There is now a nursery on each of the six national forests. These are not yet in perfect 
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shape, by any means, but steady improvement is being made, and the progress is satisfactory. Watering systems have already been installed at most of these and it is expected that all will be so equipped at an early date. ' 
The following is an approximate estimate of the stock on hand classified 

according to districts and age :-

District 

Turtle Mountain ... . . . .. . . .  . 
Sandilands .... . . . . . . . . . . . . .  . 
Spruce Woods . . . . . . . .... . . .  . 
Riding Mountain ... . . ... . . .  . 
Duck-Porcupine . . . . ... . . . . .  . 

Total. ... . . . . . . . . .  . 

1-0 

55, 000 
65, 000 

244, 000 
191, 000 
403, 000 

958, 000 

2-0 

6 , 000 
60, 000 

108, 000 
80, 000 
86, 000 

Age of stock 

3-0 

73, 000 1---- 1----1-
340, 000 73, 000 349, 000 39, 001) 

The expression "1-0" indicates one-year-old seedlings; "2-0", two-year-old seedlings; "3-0",  thr; 
year-old seedlings; "2-1", two-year seedlings one-year transplants. that is, plants which, after two Years 
in the seed-bed, were transplanted and have been one year in the transplant beds; "2-2",  two-year 
seedlings two-year transplants. 

Forest Surveys 
Considerable progress was made again during 1928 in securing accurate 

and reliable data of the forest resources of this province . .  During the summer, 
portions of the Saskatchewan and Nelson River watersheds were examined 
by four parties of seven men each, one party working in the Saskatchewan 
basin and the other three in the Nelson River area. The party working in 
the Saskatchewan River drainage examined the country accessible from the 
northeast arm of Moose lake and Talhot lake. They also travelled east and 
examined the country in the upper portion of the William River drainage 
around Davidson, William, and Little Limestone lakes. On the Nelson River 
drainage one party was placed on the Minago river, another on the west 
branch of the Nelson, and the third on the east branch. The Minago river 
party started at the uwer end, portaging into this watershed from Moose 
lake. They examined the country in this watershed as far as Drunken lake. 
The two parties working the east and west channels of the Nelson river went 
in by steamer from Selkirk to Norway House. The party working the west 
channel examined the country around the Big Playgreen, Kiskittogisu, and 
Kiskitto lakes. The party working the east channel examined the country in 
this watershed from Norway House to Cross lake, including the Echimamish 
river and Pipestone lake. This party then examined the country lying in the 
triangle enclosed by Pipestone, Cross ,  and Walker lakes. Owing to una void
aible circumstances, these four parties did not commence work until the l atter 
part of June and the project had to be dropped about the middle of September. 
Despite the shortness of the season, the area examined was quite large. To 
each of these parties " timber-type " maps were supplied ; these maps were 
made from oblique aerial photographs by the Topographical Survey, Depart
ment of the Interior, and proved of the greatest value, not only for their 
remarkably accurate and detailed delineation of the topographic features, but 
also for their information as to timber. Flights were also made by fore"t 
officers to check the timber-type maps ; these enabled a re-grading to be macle. 
In addition to the summer work ahove outlin€d, two parties were out during 
the winter, iboth commencing in January, 1929. One of these parties, consist
ing of seven men, continued the work of the previous winter in the Lake 
Winnipegosis area. This area had heen photographed, and maps and photo
graphs supplied. The other winter party consisted of ten men who were a 
little less than a month in examining two townships in southeastern Manitoba. 
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The following is a tabulated statement showing approximately the 
examined in each watershed :-

area 

U�per Kelson River watershed . .  . 
W illiam River watershed . . . . . . . .  . 
Saskatchewan River watershed . . .  . .  
Southeastern Manitoba watershed . . . . . . . . .  . 
Lake Winnipegosis watershed . . . . . . . . . . . . . .  . 

Total. . . . . . . . . . . . . . . . . . . . . . . .  . 

Grazing and Hay 

3 , 100 sq . m iles 
350 " 
675 

72 
450 

4 . 647 

The use of the national forests for grazing purposes in this inspectorate still 
falls short of  its possibilities. Sixty-one grazing permits were issued, and 1 020 
head of cattle, 100 horses, and 180 sheep were grazed. Hay permits to 'the 
number of 207 were issued, the number of tons cut being 2,492. 
Recreational Uses 

The public patronage of the various summer resorts in the national forests 
in this inspectorate showed a cOl).siderable increase over that of the previous 
year. A number of lots at the new resort \vhich is to be opened on the north 
side of Clear lake were surveyed by a Dominion land surveyor. Numerom 
improvements were made at the various resorts, including the erection of pier:;, 
bath-houses, and kitdlens. The number of visitors to the various summer 
resorts of the inspectorate during the� season of 1928 was estimated at 1 1 ,300' 
vf these the Clark Beach resort on Cle�ar lake, in the Riding Mountain National 
Forest, had approximately 7,000. 

NA'rION AL FORESTS I X  SASKATCHEWAN 

J. Smart, District Forest Inspector 
The Saskatchewan inspection district includes all permanent forest-resene 

lands within the province of Saskatchewan, with th-e exception of areas known 
as the Cypr-ess Hills forest in the southwestern part of the province and the 
Duck Mountain forest on the central eastern boundary, which are, for adminis
trative purposes, under the jurisdiction of the Alberta and Manitoba inspection 
distric,ts, respectively. 

Over these forests the Forest �rvice exercises complete jurisdi0tion, which 
includes timber administration and fire protection ; and the Service is also 
responsible for fire protection on the timber�lands outside permanent forest 
reserves. There are three organized fire-ranging districts to  cover fire protec
tion on the areas outside forest reserves, namely, the Saskatchewan Air Patrol 
fire-ranging district, the Battleford fire-ranging district, and the Prince Albert 
fire-ranging district. 

Fire Protection 
The fire-hazard pe,riod of 1928 was the longest-drawn-out season in the 

history of organized fire protection in this province, lasting from early April, 
\'rith a varied intensity of hazard, until the snowfall in late November and the 
early part of December. The extreme conditions were due to lack of precipi
tation. From a study of meteorological data recorded at Prince Albert in the 
past forty years it appears that on only three occasions (namely, in the seasons 
of 1894, 1910, and 1917) have conditions as to precipitation been similar to 
those of 1928. The total rainfall of these seasons was but half the normal fall. 
Heavy frost, general throughout the province, during the latter part of August 
resulted in the early drying out of vegetation and the consequent severe hazard 
condition early in the autumn. Even after sn{)wfall in December, fire-suppres-
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activities were carried on, with the object of diggir:g. out ground-fires burn
beneath the snow, due to the extremely dry condltlOn of the forest floor. 

g had to be curtailed in spruce areas during the winter logging 
s owing to destructive ground fires resulting from brush disposal. 

Forest fires occurring within national forests covered less than one-half of 
per cent of the national-forest area. It will be found by a comparison of 

figures with the average figures for the past five years, that in spite of the 
unusual season the losses from fire, in acreage and value, are about half 

five-year averages. 
... .. In both the Prince Albert and the Battleford fire-ranging districts hazard IBditions were a,?ute for th� entire summer �n the spruce and pine regions, and 
j the autumn, WIth the drymg out and frostmg of herbaceous growth, fire con
IUons were extreme until snowfall. 

• .
.

. . The Saskatchewan Air Patrol distriot is the largest in area in the province �ra-ted as one organization. It covers all the remote, timbered country to the 
iu-t.h of settlement and comprises an area of 17,000,000 acres. The main base 
� at Ladder Lake. During the season forty-two fires were handled by the use 
ti aircra f t. 
Aircraft Operation 

Patrols were commenced by the Civil Government Air Operations staff 
frOm Ladder Lake on March 30, one plane being in operation equipped with 
Llkis for landing on the ice. These early patrols brought about the detoC.ction 
Mid suppression of twenty-six of the season's fires ; these fires were for the most 
part " hang-over " winter fires left by freighters and trappers, and some of 
them, though small, would undoubtedly have caused large fires if no,t 
e:'(tinguished. The full establishment-four machines, one large , one small, and 
two of medium size and power-was in operation as soon as flying conditions 
were possible from open water, and continued to the sixteenth of October. 

The details of aircraft operation were as follows :-

Detection . .  " . , . ,  . . . . . , . . .  , . . . " . . . . . . . . . . .  " . . . .  , . . . . , " , . , . , . , . 
Suppression . . . . . .  , . , . , . , . . . .  , . , . . .  , . . , . , . . . . . , , , . , . . . . . . , , . , . , . , . 
Transportation and supervision . , . . . . . . . . .  , . . .  , . , . . . . . . . . . . . . . , . . . 
Test and service . . . , . , . . . , , . . . . .  , . , . . . , . , . , , . . . .  , . , . . .  , . , . , , . , , , . .  

Grazing 

Flights 

102 
37 
80 
38 

257 

Time 

hrs. min . 

320 50 
1 62 15 
297 25 

18. 00 

798 30 

Miles 

2 1 , 086 
10. 566 
19, 220 

1 , 236 

52, 108 

There was a marked falling off in the number of grazing permits issued and 
in the number of head of stock grazed on national forests in comparison with 
the previous season. This is primarily due to farmer owners of small herds 
gradually reducing their stock and putting more of their land under wheat, 
thereby reducing the area of haylands formerly used for the production of winter 
feed and retaining only enough to feed dairy stock. The tendency of farmer:> 
is to go into mixed farming rather than the straight beef-stock production. On 
the other hand, there are quite a number of bona fide stockmen increasing their 
herds and endeavouring to get increased individual grazing enclosures. Twenty
two organized grazing associations functioned on national forests, no new asso
ciations being formed during the year and none disbanding. The numbers of 
both cattle and horses showed a decline, but there was an increase in the number of sheep. The sheep-raising industry is on the ascendancy, many inquiries 
being received for sheep range. 

As in the case of grazing, there was a relative falling off in bay cutting on 
national forests. 
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Forest llf anagernent 
. Th� demand for the s�le of timber under national-�orest timber�sale regu. latlOlls Increased over prevlOUS years, but the aggregate In the quantIty appt�l 

for under these sales was less during the past season. k\j 
�t will .be noted that th�re .was .pra�tically no cutting of pulpwood in the provmce thIS past year. ThIS sItuatlOn 15 due to the abnormal activity of th previous season, resulting in over-production, and it will take at least �ne vea� to absorb the excess material cut on forest areas. . 
All lo�ing operations under timber sale and permits were given very care. h:l supervIslO� and, as usual. �onformed �n definite co�dition� ma?e at the time of the sale or Issuance of p�rmIts.. �Iarkmg or otherwI.se desIgnatmg the timber to be removed on a recogmzed SIlvlCultuml method, eIther on a selectin ba'i' or a seed-tree method, was applied: ' � 

It was fou�d that, owi�g to the very dry. autumn, .live burning of brush and other debrIS from loggmg had to be prohIbIted, owmg to fire running in the humus and duff and destroying the remaining trees by burning out the roots, and also owing to the danger of fire holding over to the next seaSOn �Vhere brush-�urning operations were attempted, extra help had to be obtained 
m �he late wm.ter tn cover these areas and dig .out and extinguish any fires. 
ThIS work applIed to all tImber areas as well as tImber sales and timber berth, All brush not burned was piled and will be disposed of in the autumn or early winter when conditions are �afe. 

Four prosecutions were made during the year, two for setting out fires and 
two for illegal trapping. 
Reforestation 

Nurseries.-The nursery season of 1928 represented the first definit� attempt 
t<? relate the amou.nt of seed sown a�d the consequent expeoted seedling sur. 
vIval to the plantmg program tentatIvely proposed for the various national 
forests throughout this province. The results secured were not as good as 
expected, owing to the unusual lack of rainfall, but, with the installation of 
artificial sprinkling systems in the most important nurseries, this drawback will 
not be experienced in dry seasons in the future. The estimated amount of seed
ling stock of all species on hand in all the nurseries in the fall of 1928 was as 
101l0':"S : Three-year seedlings, 82,000 ; two-year seedlings, 1,395,000 ; one-year 
seedhngs, 3,576,000 ; total, 4,853,000. These numbers represent an increase of 
1,700,000 seedlings over the number on hand in the fall of 1927. The total ,tock 
at present in the transplant lines of all species and age-classes and for all 
nurseries combined is 451,857, an increase of 255,695 plants over the total trans
plant stock reported in the fall of 1927. Transplant stock also suffered from 
the dry season and will to some extent be taken care of in future by artificial 
sprinkling. Several species from the western provinces of Canada and from 
certain European countries have been given a trial in the national-forest nur
series. Of these the red pine from Manitoba, lodgepole pine from Alberta , and 
Scotch pine from Sweden and Finland are being retained for regular so\yings 
in future nursery work. Speeial reports were submitted on the relation of fall 
and spring sowings to the seedling survival catch, the relation of the season 
of sowing to the size and balance of the resultant seedlings, and the use of zinc 
sulphate as a weed eradicator. These investigations are being continued in the 
hope of obtaining more definite result5. The Pines nursery at Macdowall, 
Saskatchewan, is being enlarged to handle an annual production of one million 
seedlings per year. Seedling production at the Big River nursery is being 
inereased to provide for a more extensive planting program in that locality. 

Planting.-There was very little stock available for planting during the 
pa�t season. The present poliey is t.o leave all stock in the transplant lines for 
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of two years before setting it out in a permanent location. As soon as 
this class of stock proves highly satisfactory in the field-planting 

, the second year in the transplant lines will probably be eliminated. 
total of 4,581 2-2 white spruce was spot-planted on the Big River forest 
spring of 1928. Using a 7t-ft. by 7t-ft. spacing, this number was suffi-

for five acres and three-quarters. Approximately 47,000 j ack pine plants 
stnck, that is, trees that had been two years in the seed-bed and after

two years in the transplant bed) from the Pines nursery were set out 
locality by the furrow method of planting in the fall of 1928. With a 
4-ft. spacing, this number of plants made a plantation of sixteen and 

If the survival of plants is found to be satisfactory when the 
is examined in the :opring of 1929, autumn planting will be recog

as a regular procedure to relieve the ordinary pressure of spring nursery 

!6ed Extraction 
The white spruce cone crop was an entire failure this past season. There 

"liS a heavy crop of jack pine cones in 1928, and a total of 535 bushels was 
�lIected on the Nisbet-Pines and Fort it la Corne forests. The Prince Albert 
�raction plant was in operation during the early part of 1929 and produced 
� pounds of dean j ack pine seed. The total collection and extraction cost 
($3.05 per pound of clean seed) represented a reduction of $1.35 per pound as 
>compared with the cost of the 1927 seed. This reduction is attributed to lower 
,t.ol1ection and operation costs. 
lorest Surveys 

The stock-taking survey of the Pasquia national forest, started during the 
1Season of 1927, was continued during the past season ( 1928 ) ,  an area of 51,200 
�eres being covered. This survey was carried out as a regular stock-taking 
:survey, but was run intensively enough for timber-sale purposes. The informa
tion gathered was compiled duriIl:g the winter months at the Pasquia head
<luarters, and type and stand maps were prepared. In addition to the above, 
in order to supplement the data collected along the strip lines, 515 trees were 
lheasnred for height growth, 290 of these being also measured for diameter 
growth. On the Fort it la Corne national forest a stock-taking survey of 49,600 
acres was completed. in the Fort ranger district, and some 18 square miles 
(10.500 acres) were also covered in the Elk House ranger district. These 
:sur\'eys were carried out for the purpose of regulating future cuttings under 
sales and permits and putting the area under some form of management. Con
siderable work was done on the Pasquia forest in colleeting specimens of shrubs, 
mosses, and other plants in l'onnection with Caj ander's theory of site 
tlassification. 

I.and Classiji.cation.-A very considerable increase was recorded in the 
number of applications and requests made to the Department by prospective 
settlers with a view to having lands opened to settlement that are situated 
·either in national forests or proposed additions thereto. The following parcels 
were examined in detail by forest officers throughout the district :-

Nisbet-Pines Forest.-Fourteen and one-quarter sections of land were 
examined, of which only three quarter-sections were found to be agricultural 
lands and were recommended for withdrawal. Sixteen quarters under reserva
tion as proposed addition were 'examined, of which two quarter-sections were 
recommended to be opened for settlement. 

Fort it la Corne Forest.-Eight sections were examined, and one and one
half sections recommended for settlement. A further examination of sixteen 
quarters under reservation as proposed addition resulted in three quarter-sel'
tion� being recommended for settlement. 
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Pasquia ForesL-Fifty-two sections were examined in Townships 43 t 
45 , Range 10, and To:wnship 44, Range 9, wes� of the Second meridian. Thirty� three and a half sectIons were classed as agrIcultural lands suitable for settle_ ment. 

The a;bove examinations comprise a total of eighty-two and a half sec tions, of which a total of thirty-eight sections were found to be of agriculturai value, practically all of the latter lands comprising a . D:arrow strip through townshIps 43 to 45, range 10, west of the Second mendlan. In addition to the above examinations, the Topographical Survey, Department of the Interior 
carried out a reconnaissance examination over an area equivalent to si� townships adj acent to the Hudson Bay railway within the boundaries of th� 
Pasquia forest, which area was subsequently classed as non-agricultural. A 
similar reconnaissance examination over the greater portion of about thirtv 
townships comprising the proposed Three Rivers foresl1: reserve resulted in 
some fifty sections being classed as of agricultural value. 
Recreational Uses 

The use of the national forests for purposes of recreation and Sport 
increased over past years. The handling of tourists and campers on some of 
the more accessible forests is becoming a very important activity of forest 
officers, and as far as possible this Service endeavoured to meet the more exact
ing demands of the public wishing t o  use na;tiona]-forest areas for their vaca
tions. The tendency in many communities within reasonable distances of the 
national forests is to form recreational or outing clubs to concentrate attention 
on the improvement of the most suitable sites for camping and recreational 
use and thereby establish a resort for the community. This is exemplified on 
the Manito forest, where a municipality has taken steps to surrender to the 
Crown, on exchange, non-agricultural land it has acquired adj acent to the 
fores,t for forest lands of equal area, including water, to pe used in the estab
lishment of a community resort. 

There are three established summer resorts on national forests in the prov
ince, situated, respectively, in the Manito, Porcupine, and Moose Mountain 
X ational Forests. The largest of these is the Fish Lake resort in the 1\loose 
Mountain national forest. This resort is unique in that, though situated in :1 
prairie district, it is well timbered, and, furthermore, its lakes supply good fish
ing. These characteristics make it extremely popular with local residents ; and, 
as it is close to the international boundary, manv visitors are attracted from th� 
rnited States. Quite a number of United States citizens have built permanent 
summer cottages in the sub-divisions of the resort and no expense has been 
spared to make these cottages both attractive and comfortable. Ten new cot
�ages were built during the season and there are many persons intending to build 
In the near future. Week-end crowds at this resort reach as high as eight hun
dred persons. A strong demand exists for better road conditions on the summer 
resorts for all-weather traffic. 
Publicity 

During Canadian Forest Week co-operation was extended to the provincial 
committee. In the northern wooded areas of the prov,ince all schools were visited, 
literature on forest protection and conservation distributed, and, in some school;< , 
essay contests carried out. Other means of pu1blicity employed were the daily 
broadcasts from the radio broadcasting stations at Saskat.oon and Prince Albert, 
newspaper advertising, and motion pictures . Exhibits were made at the follow
ing fairs :- Class A :  Regina and Saskatoon ; Class B :  Estevan, Weylburn, York
ton, Melfort, Nort.h Battleford, Prince Albert, and Tisdale. These exhibits took 
the form of a display of native timlber samples and manufactured products 
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'ng from rough lumber to rayon (artificial silk) , At several points samples 
ursery seedlangs were exhibited which attracted much attention. At Saska
and Regina the District Office co-operated with the Tree-planting Division . 

operation was also extended to the Canadian Forestry Association in the 
weeks' tour of its fire-prevention car in the northern part of the province. fJle newspapers of the province are giving a considerable amount of publicity 

� forestry subjects. 

NATIONAL FORESTS IN ALBERTA 

C. H. Morse, District Forest Inspecior 
The Alberta inspection d istrict comprises the national forests of the 

�vince, with an area of 18,700 square miles, and also that part of the Cypre3s 
tJills national forest within the province of Saskatchewan, and a considerably 
lIrgeT area called the Edmonton fire-ranging district. The national-forests, 
most of which are located on the east slope of the Rockies, are permanently 
dedicated to forest production. The Edmonton fire-ranging district includes 
those forest areas of the province which have not yet been so reserved. On the 
national forests there is carried on a general administration, for there the 
Forest Service controls all the activities of the forest, including timber sales 
lind permits, grazing and hay permits, and the various uses of land under 
lease or permit. In the fire-ranging district, however, this Service is responsible 
only for fire protection. Besides these two main divisions of work, the Albertll. 
inspection district staff, under the Board of Railway Commissioners, carries on 
the supervision of railway fire-protection work. 
Forest Fires 

Three distinct fire-hazard periods occurred during the season of 1928. The 
Jirst was from the middle of May until the end of the month for the Lesser 
Slave forest and the Edmonton fire-ranging district, and until June 5 for the 
East Slope forests. During this time conditions were particularly dangerous, 
owing to the dried-out, rank growth of vegetation of the previous year, new 
gI,'Owth having not yet started. During the last half of July and the first h3lf 
of August, a second (but less hazardous) period occurred ; really warm weather 
with low humidity caused some anxiety, but the green growth tended to keep 
down fire outbreaks to a great extent. The autumn danger period commenced 
during the first week in September, when early killing frosts dried up the 
vegetation, and high winds evaporated the surplus moisture from the ground
oover. This condition persisted, with but a short break, until the last of 
November. The period was exceptional in that there was an almost entire 
absence of precipitation for a great number of days. Contributing to the 
danger were the many new settlers in the north country, the early completion of 
harvest operations, and the excellent condition of the roads, which permitted 
hundreds of farmers to go moose and deer hunting. This long hazardous period 
was finally terminated by a light fall of snow with low temperatures on 
November 30, although on the Clearwater and Brazeau forests this snow soon 
disappeared and a slight danger continued until the end of the year. 
Air Patrol 

The prolonged fire-hazard period and the incomplete state of the lookout 
units on the national forests made it necessary to requisition a great deal f)f 
aerial patrol. A total of 24 hours of flying on fire patrol was carried out by 
the Civil Government Air Operations staff for the Crowsnest, Bow River, and 
Clearwater forests during the season. Owing to the great influx of settlers 
to the Peace River district and the extraordinary amount of land clearing being 
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done in that regio n, it was deemed advisable to establish an aerial sub-ba ' 
at Grande Prairie. Altho�gh �perations. did no t comme�ce yntil June 25, ve� 
valuable assistance was gIven m patro llmg that large dIstrIct. A total of IS'1 
hours o f  flying time was provided there, bringing the total number o f  flying hOUtR 
.on fire patrol to 422 for the pro vince. ' 

I'un: Xo. 8.-HoCSIl'iG THE AIR PATROL FORCE 

""V,lrehollse and cabin at Sled Lak(>, in the Saskatchewan Air Patrol District. 
(F. S, Photograph ] 98:]6) 

-Grazing 
The F()re�t Sen'ice cneo uragcs the grazing o f  li\'e stock on the national 

forests. X ot onlv is the fo rage to be found there a valuable resource wh:ch 
should be utilize;i, but grazing also keeps down the growth o f  grass which, 
when dried out, would co nstitute a dangerous fire-hazard. Permits are issued 
for horses at ten eents per head per month, fo r cattle at eight cents, and for 
sheep at two eents per heae! per month. Grazing permits were issucd last 
tmmmer ( 1928) on the national fo rests co vering 21 ,409 heae! o f  cattle, 3,863 
horses, and 1 ,665 sheep. Most of this stock was grazed on the Cro wsnest, the 
Bow River, and the Cypress Hills fo rests, which are adjacent to the old
cstablished ranching district::- of the provinee. Permits issued to eut hay .on 
natio nal forests covered a total o f  108 to ns. :Most o f  it was cut o n  the Cookmg 
Lake national fo rest, where there are some fine natural meadows and where, 
as yet, grazing demands are not heavy. 

Timber Sales and Permits 
There are, in this district, thirty-one active timber sales invo lving "n 

area o f  approximately 28,380 acres, o f  which nineteen, with an area of about 
15,088 acres and 30,350,000 feet board measure or its equivalent, are new sales 
awarded during the year. Ten sales satisfactorily completed their cutting c�n' 
tracts and were cancelled. The healthy condition o f  the mining and lumber�ng 
industries in this province is reflected in the above figures, the lumber eut beIng 
.50 per cent, and the mining timber cut more than 100 per cent, greater than 
for the same period last year. The amount o f  timber involved in new s'lks 
has increased more than seven times. 
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_ Collection and Extraction 
f, Approximately 500 bushels o f  lodgepo le pine cones were collected, 200 o f  

�ch came from the Cypress hills and the remainder from the Cleanvater 
. These cones will yield ,approximately 180 pounds o f  seed, which will 
d in reforestation work, not o nly in this province but wherever the species 

_ be intro duced successfully. The Cypress Hills seed has been found to be prrticularly adapted fo r growing stock for prairie planting and is being us'3d 
in greater quantities for this purpo se every year. There was no seed-crop of 
spruce and, consequently, no seed o f  that species could be collected. 

J1Peational Uses 
It is estimated that close to 4,000 people visited the Elkwater Lake summer 

resort during the pas� season. The Gap, o n  the \Hd. Man river, where trout 
Il..ronO' is very good, IS also a popular resort, and It IS not uncommon to find 
as lll:ny as o ne hundred cars there o ver a summer week-end. Other favourite 
lisJIing and camping locations are the Castle, the Highwoo d, and the Elbow 
riVers in the East Slope national forests. 

Stading and Planting 
The planting o f  approximately fifty-eight acres o f  white spruce was carried 

otit on the Cooking Lake forest o n  an area denuded by fire o f  its forest cover 
about fifty years ago . Altogether, an area o f  225 acres has been planted to 
spruce and pine on this forest during the past ten years. The plantations appear 
to be making satisfactory growth, although rabbits last year caused considerable 
dalnage. In addition to the foregoing, 340 acres were reforested by the seed
spot method o f  direct seeding in 1924 and 1925. This method has not been found 
to bc uniformly successful o n  all locations, and the o peration has been discon
tinued until such time as the results attained o n  the different locations are easily 
apparent. It is expected, however, that this cheaper method o f  re-establishing 
tOO forest cover will be found to be quite suitable o n  the moister situations. On 
th13 Crowsnest forest a broadcast-seeding experiment was carried out o n  an area 
of six acres recently denuded by fire. The result 6f this experiment has been 
so successful that a larger area has been "chosen for the same treatment next 
season. 

Thinnings 
Thinnings in the dense lodgepole pine stands o f  the Cypress Hills forest have 

been carried o n  during the year by two methods. By o ne o f  these this Service 
Ull4ertakes the cutting by hired labour under the direct supervision o f  a tech
nical forester ; by the other method the permittee, under the supervision o f  a 
l'l\llger, removes thinnings which have previously been marked for removal by 
a forester. The first method has been largely superseded by the latter, as most 
of the settlers prefer to do their own cutting. Both methods have been instru
mental in removing the crowded trees o n  a considerable area, which might now 
be considered to be in first-class silvicultural condition. The o lder thinned stands 
are showing a marked improvement in the rate o f  growth. 

InVEstigative Work 
Following a method developed in Finland whereby the vegetation o n  the 

ground is used as a means o f  determining the wood-growing possibilities o f  a 
situation, certain investigations were carried o ut in this district to determine 
whether o r  not such methods o f  classifying forest areas are practicable here. It 
was found that a definite relation does exist between the ground flora and the 
rate of growth. The method may be used to very great advantage in forecasting 
the yield that may be expected from a certain area o f  forest land. Although 
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�he �ull value of such a method can be appreciate� on�y b� a technical forest It. wIll nevertheless be clear to all that the determmatlOn m advance of wh �, pIece of  land may be expected . to J;l"I'oduce is a �remendously important l11a�te II 
when any scheme of reforestatIOn IS to be put mto effect, for upon this m t  
depend the sum which may be profitably expended in order to re-establish : forest cover. This study is being proceeded with. � 

NATIONAL FORESTS IN BRITISH COLL'MBIA 

Chas. MacFayden, District Forest Inspector 
The Forest Service, Department of the Interior, administers all natiOnal forests within the Railway Belt of British Columbia and is responsible for fore,1 fire protection on all Dominion lands in the Railway Belt. . 

Timber Sales and Permits 
The year was one of unusual, even �precedented, .activity in timber sales. Altogether there were fifty-five sales m good standmg, most of which were actively operated. Well over one-half o f  these (thirty-five sales) were in the Shuswap district, the Tranquille being next with eighteen. In the Coast district there were only two. sales, and in the Revelstor:e district there was none. All 

sales are thus practICally confined to those natIOnal forests located within the 
interior wet belt a�d the transiti�m fore�ts between the wet and dry belts. Oi 
the fifty-five sales m good standmg durmg the year, twenty-four (slightly less 
than one-half) were completed during the period. Of these sales fourteen are 
located in the Shuswap district, nine in the Tranquille district, and one in the C.oast ,district. I.t i� interesting to note that, of the total, two-thirds were Super
vIsors sales ; thIS tact shows that there was a real need for this class of sale 
and the recent amendment to the regulations is proving a popular one. Th� 
average sale is small, most sales being made to small operators who use this 
means to supplement an income from other work. Almost all sales extend over 
a period of two or three years, so that the cut in a given year does not neces
sarily coincide with the quantity sold during the same time. The total cut for 
the past year was somewhat less than the quantity disposed of during the year. 

On the whole, the different timber-sale conditions were satisfactorily com
plied with, and only in one or two cases was it necessary to confiscate any part 
of the guarantee dep�sit mad� !or each sale. Special attention was given during 
the year to the speCIal condItIons attached to each sale and, while under the 
present standards of utilization obtaining in the industry as a whole there must 
be more or less compromise, the cutting on recent sales is believed to be in accord 
with good silvicultural and forest-protection practice, 

. 
Very few timber permits are issued in this district, farmers and others re

quiring timber in small quantities either having sufficient on their own lands or 
having access to supplies closer to hand than those of the national forests. 
Seed Collection and Extraction 

The year. was a disappointing one from the standpoint of both the quantity 
and the qualIty of seed obtained. The disappointment was the more marked 
beca.use of the demand that there was for several species. It was, for instance, 
pOSSIble to supply o�ly a s�all part of a single order for 5,345 pounds of the seed 
of western yellow pme (Pmus ponderosa) ,  and the total collection of Douglas 
fir. s�ed was very n;u�h less than the quantity required by the Forestry Com
mISSIOn of Great �rItam alone, In the case of this species not only was the yield 
below all expectatIOns but the quality, as judged by germination tests, was poor, 
�lth?ugh a small quantity of very good seed was finally separated. The follow
mg IS the total yield of cleaned seed from the cones collected dUl'ing the year:-

BRI TISf{ COL UMBIA I:YSPEC TI01V DISTRIC T 

Western yellow pine (Pinus ponderosa ) . .  
Douglas fir (Pseudotsuaa taxiJolia) . .  

Sitka spruce (Picea sitchensis ) . . . . . .  . 
Western red cedar ( Thuja plicata ) . . 
Western white pine (Pinus montieola } . . . . 

Western hemlock ( TsU{}a heterophylla ) . . 
Cascara . . . . . . . . . . . . . . . . . . . . . .  . 
Lowland fir (Abies arandis )  . . . . . . . . .  . 
Western larch (Larix occidentalis } . . . .  . . . . . . . . . . 
Lodgepole pine (Pinus M urrayana) . . . . . . . . . . . . . . . .  . 
Amabilis fir ( Abies amabilis) . . . . . . .  . 

803 lb. 
63t " 

890 " 
2 1 1  " 

2 " 
40� " 
10 " 
7 " 

24 " 
73 " 
15 " 

TotaL . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 138t " 
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As heretofore, by much the greater part of this seed was collected at the 
lI!<luest of forest authorities in Great .B:-itain, the various states of the Au�
itaHan Commonwealth, and the DommlOn of New Zealand. Small qU3!ntl
ties, mostly for experimental purposes, were supplied to various forest authori
ties, universities, and experiment stations throughout the world . Inquiries f,or seed for oommercial purposes were referred to commercial seedsmen. 

PLATE No. lJ.-A ROCKY �[OLN'fAIN LoOKOUT CABIN 
All along the eastern slope of the Rockies similar �abins have been placed at com
manding points tt) shelter the watehers stationed there throughout the fire s" ason 

to wat.ch for signs of forest fires. (F. S. Photograph 20267) 

Fire Protection 
Preceded by a winter of unusually heavy snowfall, spring opened with plenty 

of moisture in the ground and an abundance of snow above the 2 ,500-foot level, 
so that the month of April was one of low hazard. M ay, however-contrary to 
the usual expectation-proved a very dry month over the greater part of the dis
trict, and a total of 101 fires occurred. Conditions were much more favour3Jble 
during June, but in July, particularly after the middle of the month, and through
out the month of August the hazard rose rapidly. During this time 168 fires 
were reported. The season did not close until near the end of October, and in 
some localities fire would run for some time after that date. The autumn 
�onths were some of the most open on record. The damages and costs result
mg from all fires were among the lowest on record ; in fact they are unique 
when compared with the total number of fires that occurred. They are also 
unusual in that the damage to timber was but very little more than the damage 
to other property. The loss in young growth was noticeably low. Although 
a number of fires were undoubtedly of incendiary origin and many others due 
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to negligence, good evidence was, as usual, difficult to obtain, and only one per
son was prosecuted. This case was, however, interesting in that the defen_ 
dant was charged with the vio}at.ion of one .of the sp�cia� conditions. attached 
by the forest officer to a permIt Issued to Illm. The JustIce found hIm guilty 
and, on the forest officer's recommendation, fined him merely the cost of extin_ 
guishing the fire, amounting to $51 .  This sum was subsequently paid. 

Grazing 
Starting at the first of the year the Forest Reserves Grazing Regulation$ 

were enforced in this district for the first time. Any misgivings as to the result 
of this move have been fairly dispelled, and as a whole the stockmen have 
accepted the change without any opposition. As may have been expected in 
any change involving old-estaJblished practices, progress had to be made slowly 
and carefully, and where opposition was met the cases were allowed to stand 
in abeyance, in the belief that the example of the majority would finally be 
followed by all. At the close of the year the regulations were generallv 
accepted and their fairness admitted ; and everyone seemed prepared to abicle 
by them. It was, perhaps, fortunate that the decision to put the grazing regu
lations in effect was coincident with an improvement in the beef industry. 

Grazing is altogether confined to the national-forest ranges within the 
interior dry belt, practically all of which are suitable for summer grazing only. 
Special interest is just now shown in the alpine ranges suitable for sheep, and, 
to make them accessible and facilitate the handling of the herds, a num1ber of 
trails and sorting corrals were built during the year. So-called "wild horses" 
are numerous on a number of the ranges, and, through their interference with 
other stock, the forage they consume or destroy, and the difficulties they add 
to administration of the grazing regulations, they are a bane to hoth the stock
men and the Service. With the co-operation of a number of stockmen an 
experimental roundup of such animals was made on the Savona summer range 
of the Nicola and Long Lake national forests. Though not attended by com
plete success, the project demonstrated what could be done in this direction 
and it is hoped to repeat the work on other ranges. Altogether there were 64 
head gathered up, the majority of which were claimed by their owners and 
released on payment of the expenses and dues against them ; the others are 
yet to be sold or otherwise disposed of. A range reconnaissance was made of 
the Hat Creek grazing division. 

Forest Research 
No new research projects were started during the year. A number of the 

plantations proved on examination to be failures and have been struck from 
the records. All yield and permanent sample plots were examined and re
measured and thinned where such treatment was called for. 
R ecreational Uses 

The national forests more than ever bdore were used by tourists and the 
public generally for purposes of recreation. In recognition of this growing 
demand, camping and picnicking facilities were provided at a number of the 
places that have proved most popular. In most instances the improvements 
have called for very little outlay except for the rangers' time, and if one may 
judge from the use made of them they were thoroughly appreciated. 

There was little or no increase in the demand for cottage or camping lots 
at the regularly established resorts at Paul lake and Trout lake, although both 
places continued to be popular retreats during the warmest weather. 'With 
the c,omfortable and convenient camp equipment now available, the tendency 
seems to be to get away from ,the formal resort and seek the seclusion and 
privacy that goes with the exploration of the less frequented districts. 
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FOREST PRom.'CTS LABORATORIES OF CAC\ADA 

T. A. McElhanney, Superintendent 

.. The disorganization of the work of the Laboratorie? durin� the fiscal year 
'1927-8, incident to the removal of the greater part of Its eqmpm.ent and staff in Ottawa, had J:>een overcome by the end �f that ye.ar, and dur.mg the fiscal 
�r 1928-9 conslde.rable progress was made m the mam .laborato.nes a,t Ottawa h1 resuming an actIve program ?f research work. The InstallatIOn .of all �e:v 
�uipment was completed early m the fiscal year, ?o that the staff m . all dIVI
�ons during the greater part of the year was aVaIlable for constructIve work 
oD various projects. 

The pulp and paper building in Montreal was completed early in the year, 
jUld bv the end of the year, with the exception of a few items of equipment, the 
pulp l1nd paper laboratories were completely installed and in running order. 

OTTAWA LABORATORY 

As nmv organized, the main laboratory in Ottawa functions under the fol
lowing technical divisions :-

Timber 111 echanics 
In this division attention is devoted to a study of the mechanical and 

physical properties of Canadian woods, to the design and testing of containers, 
to the testing and standardizing of glues us'ed in ply-wood and in the applica
tion of \-vood veneers, and to :'l. variety of miscellaneous testing of wood and 
wood products as required from time to time by the wood-using industries. 

Wood Preservation 
This division is interested in chemical problems relating to the application 

to timber of materials which are toxic to wood-destroying fungi 3!nd which, 
therefore, tend to prolong the life of timber. It is also interested in the design 
and operation of mechanical equipment required in applying such preservatives 
to wood. 

Timber Physics 
The problems of this division refer primarily to the study of the strueture' 

of the various woods of Canada, to the measurement of &bre lengths of different 
woods, and to the demonstration of how the. structure of wood is a factor in the 
practical use of wood as lumber or in the pulp and paper industries. 

Timber Pathology 
\V ood under certain conditions is subject to attack by wood-destroying 

fungi and by various staining organisms. A systematic study is made by the 
pa�hological division of the causes of such decays and discolorations and of 
methods for their prevention or control. 

In addition to these four active technical divisions, provision is made in 
the laboratory for a draughting room, photographic and dark rooms, lecture 
�all, fully equipped wood-working shop, small sawmill, air-drying shed, small 
experimental dry-kiln, and other items of aocommodation. A large room has 
been set aside as an exhibjt room in order to permit the display of the various 
woods of Canada and of a large number of articles manufactured from them. 
Included in this exhibit is a collection of woods from many foreign countries, 
which forms a valuable addition to the laboratory exhibits and permits com
parison of Canadian timbers with foreign competing timbers. 
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Division of Wood Preservation 
Protection of Timber from Marine Borers.-Heavy losses occur each ye 

on the Pacific and on the Atlantic Coasts in timbers e},.'])osed t{) the action �� 
marine borers, as in the case of piling or other timbers used in wharf construe 
tiOJ:. This matter was drawn t{) the attention of the Forest Products Labora: 
tones b:y the federal Department of Pu.hlic Works, and at their request a nulll.
be! .of tImbers were treated �y three d�fferent methods : ( 1 )  with creosote Con
iallllllg 40 per cent naphthahne, (2) wlth croowte conforming to the specifica_ 
ti.ons of the AI?erican �ailway Engineering Association for G�ade 1 creosote 
OJI,  and (3) wIth a mlxtme of copper carbonate and ParIs green in an 
<1lnmoniacal solution. 

. Seventy j ack p�ne I?osts were �r�ated wi�h the above preservatives and 
;:'}llpped to three pomts m the MarItIme Provlllces, where arrangements were 
ma?e with the . Public Works Dep�rtment �o have them exposed t{) the depre
datIOns of marlne oorers. These tImbers wIll be observed periodically in order 
that the relative merits of the three methods of treatment may be determined. 

Resistance to Change in Moisture Content of Yellow Birch Ties Treated 
with 70-30 Creosote-Coaltar Mixture : (a) With Initial Air Pressure (b) With
out Initial Air Pressure.-One hundred yellow birch ties were supplied by the 
Canadian Pacific Railway, which is particularly interested in this problem and 
is co-operating with the laboratory. The work has been carried on as one of a 
series of studies for the purpose of obtaining data on the most efficient methods 
for treating hardwood ties. The specific information desired in this case is the 
relative efficiency of the Rueping and the -Lowry prOCBSses in retarding varia
tions in moisture content of the ties. The ties supplied by the Canadian Pacific 
Railway company were treated during the year and are now under observa
tion in the seasoning yard at the laborat{)ries. 

Distribution and Penetration in Jack Pine Treated with 70-30 Creosote
Coaltar Mixture : (a) With Initial Air Pressure, (b) Without Initial Air Pressure. 
-This study was initiated in order to obtain some da,ta on the relative penetra
tion of preservatives in j ack pine heartwood and sapwood when treated in various 
ways. In some cases the sticks tested were incised before treatment, while in 
other cases they were not incised. The work in connection with this project 
was completed during the year and a report prepared. 

Investigation of Shale Oil as a Wood Preservative.-A preliminary investi
gation was ·carried out to obtain some reliable information regarding the pos
sible utilization of shale oil as a wood preservative, either by itself or when 
mixed with other toxic materials such as croosote. Over 400 toxicity experi
ments were carried out on shale oil and on mixtures of shale oil with creosote 
and other materials. The main conclusions arrived at from this study are as 
follows : ( 1 )  that the' sample of shale oil tested is not sufficiently toxic to fungous 
growth to permit its use alone as a wood preservative, (2) that a preservative 
mixture of shale oil and creosote has characteristics similar to those of a mix
ture of fuel oil and croosote, though the former mixture does not appear to have 
any advantages over the latter, (3)  that by bubbling chlorine gas through the 
shale oil the oil was readily increased in weight 5 per cent. This chl{)rinated 
oil was found to be more toxic than the unchlorinated oil, but, as part of it 
was a gummy solid, it would be difficult to use the chlorinated product to 
impregnate wood, (4) that the possibilities of mixtures of tar acids derived from 
low-temperature creosotes and fuel oil or shale oil seem to be very promising, 
especially for the small consumer who may have t{) pay 50 cents a gallon for 
creosote. By using 10 per cent tar acids with 90 per cent fuel oil or shale oil 
instead of a mixture of 50 per cent creosote and 50 per cent fuel oil or shale oil, 
the small consumer can effect considerable saving if tar acids are procurable for 
less than $2 per gallon. 
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Apparatus for Separating Foam into its Liquid and Vapour Components. 
the treating process known as " boiling under vacuum," creosote foams 

and it has been found difficult to withdraw the vapour and retain 
creosote in the treating cylinder. At the Forest Products Laboratory 

the year an apparatus was designed and constructed to overcome this 
. As the principle was ne,v and original, and as it offered important 

flI'I!I!!Hllllw' "" in commercial wood-preservation plants and possibly in other pro
� where foaming occurs, patent protection was applied for. 

New Method of Determining Toxicity of Wood Preservatives.-Toxicity 
t'�riments are usually carried out by growing fungi in agar-malt media con
taining varying percentages of the preservative under examination. It is quite 

ble that the killing point of a preservative determined as above for agar
may be quitB different from that obtained by using wood as ,a medium. !fter experimenting, a method has been developed whereby toxicity experiments �an be carried out on wood itself which had previously been impregnated with 

varying percentages of the preservative under tes't. The method was tried out 
00 wood treated with standard preservatives and with several new preserva
tives of doubtful value. 

Test Tracks.-In 1920, creosoted j ack pine and hemlock ties were treated 
at the Lruboratories and installed in a test tmck at St. Clet, P.Q. In 1924, 
jack pine ties infected by red stain and red rot were treated at the laboratory, 
and in 1925 installed in a test track {)ll the Canadian National railway at Ste. 
Genevieve, P.Q. These two test tracks have been under periodic observation, 
and during the past year were again carefully inspected by a representative of 
the laboratories. It is too early yet to draw any definite conclusions from 
observations of these test tracks. In bo.th cases, however, valuable track data 
are being obtained which will . undoubtedly have an important bearing on infor
mation derived from laboratory investigations along similar lines. 

Treatment of Douglas Fir Timber.-Difficulty has frequently been encoun
tered by Canadian manufacturers of Douglas fir timber in marketing such 
timber for use in exposed situations where it is desirable that treated timbers 
should be used. This difficulty has arisen generally on account of the lack of 
knowledge on the part o.f foreign purchasers of proper methods of treating 
Douglas fir. An impression dbtains in some countries that Douglas fir cannot 
be satisfactorily treated, and that under methods of treatment obtaining on the 
Pacific Coast there is serious reduction in strength. To this view treating 
eompanies in Canada take strong exception. This matter was, therefore, made 
a subject of inquiry by the wood-preservation specialist of the laboratory when 
on the Pacific Coast during the year, with the result that it was decided to have 
a number of ties and beams treated thy a commercial creosoting plant and to 
have them afterwards tested in the laboratories. A division was made of such 
materials, part being sent to the Vancouver laboratory, and the remainder to 
the Ottawa laboratory, in ord�r to expedite tests and publication of the report 
on such tests. Some of the tImbers were tested green, while companion sticks 
were treated. Considerable progress was made on this project before the end 
of the fiscal year. , Division of Timber Mechanics 

. Testing Equipment .-Canada is particularly fortunate in having a number 
of Important woods which are recognized in most lumber-consuming countries 
of the world for their value as structural timbers. These timbers, however, 
have to encounter considerable competition from foreign timbers. The Forest 
PrOducts Laboratories are frequently called on to test timbers in large sizes 
and for that reason, when the laboratories were moved from Montreal t� 
Ottawa, in addition to small testing equipment it was considered advisable to 
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install at. ]( ' ;\ o' t  onc b l'gl' t c c t ing Il l ;\ c h i n e. ,\ t' t n  study of t h e  de" ign of Va ' typef:' . of 20
,
O .OOO-Pll 1 1 1 1d m:lc h i lH':, i l

_ 
\\' ; (:, d l'c ided to p\l l'cl!a."e an hYdr�IO� 

m.achllle ;\I t l l ;\ \H' l g ] l l n g  p b t i o rnl 2:) l eN I I I  l ength and \nth a clear head\lh� 
16 feet . I I I I :'  !l1;( (' ] 1 1 !l (' \\' a :,  (,I'C e t e d  ( : \ l' l�' ]Jl t h e  yenr. b�' . ;\ l'(·prc:,ent.a t ive of makers and 1" t h e  on l�' h :: d l' : l l d l l' : d ] y  ( l ] lel ' :t l l'd machme ] Jl t hc Canadian Fo Products L:l borat oril ' '' .  :t 1 ]  o t her:, I H' ing ojwl'; l ted by elec tric motor on di;: current. • 

}'1. HE �o. 1O.- TESTL\'G 2 ;"j'FOOT TELEI'lIO:,\E POLES AT TIlE FORl';S'!' l'RO[){;CT5 
L.\UO!UTORY, 0'1''1'.\ \L\ 

Testing or 25-ft. telephone poles i n  ZOO,OOO-ib. hydraulic testing machine i n  Ottawa 
LaboratOl Y. Pressure is il l'l, j j c'd H,rtically at a poi nt correspo!l(i i ng to the ground 
l i ne »i the pol e in sl'n-ice. TIl(' strl's,,; a t  tIll' top support COlTl',;ponds to that on 
the cross-allll carrying w i re,;. �ea rl .\' :200 pol e,; of jaek pine. red pine,  awl white 

cedar \I'ere tested, some of \I'hieh hall bl'en treatec] \I' i t h  creosote. 

Tests on Small Clear ;SpecilllCns of GClIwr/iOI! Timbcrs .---Since the cstab
li"hment of the labor:l torie,; all investigation h a s  been carried on as opportunity 
afforded on small clear "pecimcn,; of Canadian \Yoods . In the more important 
bpecies shipments \Yert' obtained from various localit ies within the habitat of 
such species. lip to the pr('�('nt, in :,ome ca:,es only one shipment has been 
tested. This work i:3 done in accordance with the procedure 'which has been 
adopted in ·all important t imber-te:;ting laboratories of the world. Woods are 
tested in the green or unsea�oned condition and in the air-seasoned condition. 
Tests have been made during the year on nine different shipments of timber 
after air-sea�oning. A great deal of attention was also de\'oted to the analysis 
of ref'ults of previou;.; tesb, IHl\'ing in view the incorporation of all data, up tD 
date, in it bulletin on mechanical and physical properties of Canadian timbers . 
Charts were prepared showing the vulue in comparative form for each standard 
mechanical test for each species . Approximately 800 summaries were made 
from existing data ,\'itlt a ,'i e,,' to a�eertaining the interrelation between rate 
of growth, specific gnl\'ity , percentage of summel'\\'ood, and the more important 
strength functions . .-\bout 600 curns \\'Cl'P plotted from these summaries. 
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ail-holding Power of Canadian lFoods -In order to meet a demand from 
industry for the relative nail-holding properties of different woods, tests 

een conduct.ed from time to t ime by the laboratory with nails driven into 
.wood and then withdm wn under standard methods of procedure, making 
results between species directly comparable. 
Over fift.een hundred tesb were completed during the fiscal year, and 

combined ,vith earlier work clone on this project, were includ·ed in a table 
paper " Timber Te:;ting in Canada," published during the year . 

Design of Wooden Containers.-Loss through breakage of boxes and other 
in the shipping of goods by raihvays and in other ways is very heavy. 

has been made the subject of intensive study by other la·boratories and by 
Freight Container Bureau of the linited States railways. Several large test
drums have been e,,;t:lblished in the United St2t.tes, and it was considered 
. ble to have a similar cirum, known as a " hazard " machine, erected in 

ian laboratories. During the year a considerable number of tests on 
s submitted by different shippers were made by the Ottawa laboratory. 

It was planned to make a systemati c  study of the design of wooden boxes 
other containers, but time did not permit Iimnching this program. Some 

however, was deyoted to planning the work, which will be undertaken 
staff is available , after completion of other projects on hancl. 

Rela tion between 11,1 ecltanicol ancZ Physical Properties of White Spruce.
Mechanical tests of white f:'pruee were carried out in connection with the study 
�f tll(' relation between rate of grmvth and density of spruce. In this project 
1,550 tests in compref:'sion parallel to the grain were made on small specimens 

from disks taken from different heights in the tree. An analysis of results 
wiJI show whether there is a close relat.ionship between density ' of wood and 

mechanical properties. 
T('sts on Telephone Poles.-Eastern Canadian companies using large num

bers of telegraph and telephone poles are encountering increasing difficulty in  
Jetting suitable poles at  a reasonable price. Eastern cedar has been the popular 
pole timber of Eastern Canada for general usc, but supplies of suitable pole::: of 
this material are not so readily available af:' they used to be. There is, in fact, 
some competition from foreign timbers ,vhich have been treated with ,vood pre
seTvatiYes. This has arou,ocd considerable interest, on the part of pole COIl
sumers, in definite data on the relative mechanical properties of yarious 
Eastern species which might replace cedar, and also of foreign competing 
species. A demand has arisen for tests both in t.he treated and untreated condi
tion. Before taking any definit.e stepf:' in this connection, a questionnaire was 
circulated to all important Canadian telephone and telegraph companies . From 
the interest taken and the requests for data received, it was apparent that an 
inve:::tigation of this kind "hould be undertaken at an early date, particularly 
as it has a direct bearing on the importation of foreign timbers. By co-opera
tion with commercial companies shipments of Eastern cedar, red pine untreated, 
red pine treated, and jHck pine untreated were secured and piled in the lumber
seasoning yard of the labor:1tor�'. A large tank 'was erected for butt-soaking 
these timbers before testing in order to simulate as nearly as possible actual 
service conditions. 

Xo actual testing waf:' carried out during the fiscal year, but special 
auxiliary equipment required for testing long poles OIl the 200,OOO-pound 
hydraulic  machine was designed and purchased. 

Strength of Treated and Untreated Douglas Fir Beams.-As already 
explained under the heading of wood preservation, arrangements were made 
for creosoting a number of Douglas fir beams and ties in a creosoting plant on 
thc Pacific Coast. The Timber Mechanics Division co-operated in the tef:'ting 
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of these beams. Some of these were tested in the green condition without an . seasoning, while companion sticks were treated and afterwards allowed to soa� up water again so as to bring their moisture content up to fibre saturation before being tested. During the year under review 82 green beams ,,:ere tested, and in addition to these 4,095 tests were made on small clear speCImens cut frOnI these beams. During the coming year the treated beams will be tested. 
. General Testing.-The facilities of the laboratory are extended to manu. facturers and users of timber products in the testing o.f their products. A large part of  this work is  done for the Royal Canadian All' Force. In all, tests of this kind to the number of 561  were made during the year. 

Division of Timber Pathology 
Reference Collection of Pathological .M aterial .-In order to have a patho. 

logical collection for reference purposes, of typical decays in Canadian timbers 
advantage has been taken of every opportunity to obtain new specimens fo: 
the laboratory collection. During the year 139 specimens of sporophores of 
rotted wood were added to the collection, making a total of 690 specimens in 
the herbarium of the laboratories. An effort was made during the year to get 
a widely representative collection of typical wood rots by inviting co-operation of various foresters throughout Canada. Only twenty specimens of sporophores or of rotted wood were obtained in this way, the additions to the collection being made principally from material submitted to the laboratory by wood-working organizations, or by collections made by members of the laboratory staff 

Red Stain in Jack Pine: Its Development in Treated and Untreated Rail. 
way Ties under Serv'ice Conditions.-Further work was done in connection with 
the study of red stain in j ack pine, observations being made on 415 red-stained 
ties which permitted their being grouped in four lots : ( 1 )  Ties which had 
yielded Trametes pini as the only staining fungus ; (2) Ties which had yielded 
" Fungus No. 2 "  as the only staining fungus ; (3) Ties which had yielded both 
Trarnetes pini and " Fungus No. 2 " ; (4) Ties which had yielded neither Tra
meft:s pini nor " Fungus No. 2." Half of each lot was creosoted and the 
remainder left untreated. Of the 49 ties showing white-pocket rot when examined 
in 1927. 3 were analysed, 23 were creosoted, and 23 remained as untreated con
trols. Representative ties from all groups were selected for analysis, numbering 
30 in all. These were sent to the laboratories, and the remaining ties were 
delivered at a point on the Canadian Pacific railway near Ellwood station, 
south of Ottawa. They will be placed in track during the spring of 1929. The 
results of tests on the ties brought to the laboratories revealed that of the fifteen 
tics in which Trametes pini was originally alive, eleven still contained living 
mycelium two years after their manufacture. Of the fifteen ties containing 
Trametes pini, ten were creosoted, and of these ten, eight yielded living 
Trametes pini a fter treatment. The results showed that Fungus No. 2 also 
survived seasoning and creosoting. It is apparent, therefore, that present 
methods o f  creosoting will have to be modified if ties affected with red-rot are 

-to be sterilized in the treatment. 
Moisture Content as a Factor in Timber Decay .--Some preliminary work 

has been done in studying the effect of the moisture in wood on the develop
ment of decay in wood. Experiments have been conducted to find a t oxic 
material which will effect surface sterilization without having a permanent 
effect on wood. Benzine and acetic acid have been tried in this connection. 
Benzine was found ineffective, but acetic acid sterilized the wood success.fully. 
In the first tests, however, with acetic acid, the treated blocks were not readily 
decayed when inoculated with mycelium of a suitable wood-destroying fungu"· 
Work will be continued on this project as it is considered of very great import
ance fundamentally. 
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Blue Stain in WMte Pine with Special Reference to Methods of Prevent�on 
olT1n.--In the white pine (Pinus Strobus) district of Eastern Canada durmg 

Df 1928 in which there was heavv rainfall and consequent high 
severe lDS�S were encountered in white pine Dn account of blue stain. 

prDblem was brought to the atten�ion of. · the lab?ratory by the White 
Bureau, and a conference was held WIth Dffic�als Df .tlll� bureau: Consequent 

conference cDnsiderable work was done m revlewmg all lIterature per
to the subj ect as the result Df hlue-stain investigations in Dther districts 
other species, and alsO' i n  f?rmula�ing plans. for .further inves�ig�tiD�S, 

with relation to the kIln-drYIng of whIte pme and to dIPPIng It, 
�ti1l  O'reen in chemical sDlutiDns, in order to prevent stain. It has been 
ted that the loss on aCCDunt of blue stain in Ca,nadian white pine dur-

1928 was apprDximately $1,000,000, whereas in a nor�al ye.ar th.e l?ss on 
aCcDunt is between $200,000 and $300,000. A questIOnnaIre dIstrIbut�d 

various mills yielded informatiDn which has proved very valua!ble In 
definite plans fDr devising methods of prevention or curtailment 

loss in white pine on account of blue stain. In addition to actual progress 
definite projects a great deal Df miscellaneDus patholDgical wD.rk wa� dDne 
the request of other divisiDns of the laboratory, and of the tm�ber Indu�-

. The latter wDrk is of very great importance, and the large Increase In 
umber of inquiries is a cDnvincing indicatiDn Df growing interest Dn the 
Df timlber users in the significance of WDDd decay in cDnnectiDn with the 

keting and use of wODd, particularly in expDsed situatiDns. 

Division of Timber Physics 

Relation between Rate of Growth and Density of White Spruce .-It has 
been found that Drdinary physical and mechanical properties of wODd,. which 
determine uses to' which each species may be put, vary reasonably umfDrmly 
With density of the wood. Density may, therefore, be cO!lsldered �n importa�t 
quantitative indicatDr of the properties of wood, partIcularly ImpDrtant m 
measuring WDDd vDlumes in pulp man,!factur� . It . was t�erefore decided to 
undertake an investigation Df the relatIOn WhICh ml.ght eXI.st b�twee� rate of 
growth and density in spruce. The rate Df grDwth IS readIly dlscermble, and 
it was realized that if SDme relation might be estrublished between rate Df growth 
and density, the �ctual dry weight of spruce per cord cDuld be much mDre 
closelv estimated than is now possible. In order to' advance knowledge alDng 
these 'lines, 400 trees from the D ominiDn N at�onal .forests in Saskatchewan and 
Manitoba were selected and felled, after whIch dIsks were cut frDm these at 
eight-foDt intervals throughout the whole commercial bDle . of each . tr�e. T�ese 
disks were carefully studied fDr rate of growth and densIty. ThIS mvestIga
tion has yielded SDme very. interesting and importa!lt information, a prelimin
ary report of which was gIVen at the annual .m�etIn� of the W o�lands Sec
tion Df the Canadian Pulp and Paper ASSOCIatIOn m Montreal m January, 
1929. The cDmplete results of the investigation are being assembled for incDr
poratiDn in a repDrt. 

Study of the Absorption of Water by Floating Logs .-It has .been esti
mated that rubout two and one-half million dDllars per year are lost m Eastern 
Canada on account Df the sinkage Df IDgS while being floated frDm the WDDds 
to the mill. This problem has already receiye� considerable study in Eur�
pean cDuntries. The Pulp and P aper ASSOCIatIOn of Canada, through the�r 
WODdlands Section has recently taken a keen interest in this prdblem, as theIr 
members have realized that the results of floatability studies Df European woods 
were not directly applicalble to Canadian conditions . and species. There is a 
wide difference in the manner in whie>h different speCIes flDat when first placed 
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i n  the water and i n  their sub�quent f1'oatability a fter different periods. \. 
the request o f  the W oodla�ds Section of the �ulp a.nd :raper Association, til'; 
Forest Products LaboratorIes undertook the l lwestlgabon o f  certain aSPe � of the problem which c oul.d be dealt with more adequately by laborato

C
r�: methods than by field stu�Ies. These relatec� to the eff�ct on floatability �f 

such factors as ( 1 )  Seasonmg, (2) End and side penetratIOn (3)  A<ritatioll : t�e water, (4) Variations . of temp:ratures of the water, (5 )  
' End c;ating, (�� 

Size of l og, etc . A tentative workmg pla� was drawn up c overing senral ciiiferen� phases <:f the problem, and a speCIal tank about 16 !by 35 feci in size was mst.alled m th� l.aboratory to accommodate 4-foot logs for purposes oi o�servatlOn. A prehmmary . report was made of the results of the work accom_ 
plIshed, at the annual meetmg o f  the Pulp and Paper Association i n  J nnUary 
192�. The experience gained, however, indicated the desirabil ity of c oncerl� 
tratmg on a few of the more important problems rather than trying t o COve' 
so :nany problems at one .time. Consequently, for the following year it wa� 
declde� that the l aboratOrIes would devote special attention to the effect of 
seasonmg, temperature of water, and agitation.  

Lumber Scasoning .--The \\'(Jrk carrire! out in lumber srasonino' durinrr tIl ' I . 1 
b b t 

yrar �lI1C er review WH"; argely confined to 11 number of minor investigatiotH 
l'esultll1g from requests made t o  the l aboratories for co-operative a ssist ance by 
the wood-wo.rking i.ndustries. These investigations pertained to such problem', 
as ( 1 )  �he klln-drymg of balsa wood, \vhich is med to a considerable extent as 
H heat ll1sulator , (2) the study of drying schedules in furn iture factories (3 1  
the conditionin.g of a�r in lumber storage roums, an d (4)  the developme�t '  of 
schedules for klln-drymg oak and a sh .  

Semi-commercial R:rpcrimentul Lwnk; )'  Dry-kIln.-The equipment of the 
laboratory for kiln-drying consists at  present of only one small kiln which \\'ill 
not accommodate a greater l£mgth than four feet. lL was realized that in ordEr 
to encourage better pr�lct ice in kiln-drying in lumber mills and other \Yood
using plants it was es:sential  that the laboratories should have at least one kiln 
�(;mi- commer.cial  in s�ze. Aftcr investigating many types of kiln", a special 
l�lln \'Va s  deSigned wlncll may be operated either as a natural-circulatioJl or H5 
a mechanical-circulation kiln. Provision has been made for the erection of thi, 
dry-kiln during the coming year. 

TV ood I dcntlfLcation.-The services of the Forest Products La bcratoric5 
are available to lumber companies and o thers interested in identifvinir Cana
dian or foreign woods conccrning whieh t,here may be some doubt. �\. 
lll lmber of such requests are received at the laboratories each year. It  has been 
c?nsidere�l [.\cl\'is�\ble , to prepare, for .referenee , information regarding the chief 
tllarac ten;;tJes of cllftercnt woods willch P(Tll1It:' their identific ation . Considcr
!lble work hH::' ,  therefore , been accomplished in the preparation of a bulletin on 
\y,ood identification, inv�:lving the making of a large number of photomicrogra ph:; 
ot wood sectlOl1S at dlfterent magmflCatlOn;;. Laboratory work in thi;;; eonncc
tlOn wa" well advanced at the close of the fi:::ca l  year. 

DIYISIOX OF P1:LP AX D 1'.\PEH ( :\10XTREAL) 
E. P. Cameron, Chief oj Division 

Lack of ac ccmmocbtion during the dismantling of the old bui ldin'l' t\ne! 
the work o f  re-esta� l ishing the l aboratory i n  the new premises, to  which'" mlEt 
?e added the reduct.lOn of the "taff of the laboratory t o  the m inimum strength,  
lI1terfered greatly With the progress o f  research work. 

_ Three projects were carried f,orward throughout the vear namely i1 ) 
Chemistr:y of Wo?d, (2) Pulp �cstin� (Divi�ion I, Physical Te�ting ; Di�'i " i nn 
II ,  ChemICal Testll1g) , and (3) tsulplllte StudlCs. 
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Toward:3 �he l,att;,r p
.
al:t ,of t h e  year a further proj:et was developed, namely, 

tlon ;:;tmhc", " Inch were vcry closely related to the work of the 
diyisiul1 o f  pulp te�ting,  but \\'ere nevertheless very distinct i n  thei r  

di�stinct development studies 'were a l s o  undertaken during this period, 
. . ' 1.11e use o! formaldeh):de a s  a c atalyst in the dissolution of l igneous 

anrl Its techI1lcal appllcatlCllls," and " The use of c oncentrated a lkalic;;; 
Jlulping of wood . "  

� 

Th('�C' \'cU'iou;; fields o f  y\'ork :lrc covered separately below. 

( 1 )  Chem?:.s try of TV ood 

Object :  To develop a ccurate methods for the  determination of the  com
of wood by the study o f  their characteristics and reactions. 

Lignin.-Consir1crable ,york had been carried out i n  previous y ears both 
and other laboratories on the reactions o f  lignin. Our work on the 

'''''''nTH ''' of lignin. by hypochlorous aciel s eemed particularly promising and led 
\'Cry clefil1lte need of n thorough review o f  the lignin l iterature. This 

was undcrUlken early in the year and the ta"k is no\v nearing completion. 
. The ori,ginal work of  this inboratory on the isolation of c ellulose by hypo

�orous aCId opened a very promising le:1d in lignin by precipitation of th is 
material from its  ammonia solution :lS obtained from the cellulose determina
'!.In. This lead was the basis o f  considerable \vork on the determin ation o f  
lignin by hypochlorous acid and the ultimate perfecting of an improved method 
f� the de termination o f  this compound .  

While t h e  study o f  the precipi tated l ignin was being carried on, its reaction 
with . f? rmn l,cleh;v d e was discovered .  '�his l?ad wa� d.eveloped, resulting in the 
defjmtlOll 01 a t urther method for the IsolatlOn of hgnm, by means of formalde
hyde and sulphuric aci d. A study of the commercial  possibilities of formalde
hyde [\8 a c atalyst in sulphite cooking was also carried out. The results of the 
work "'i t h  formaldehyde and sulphuric  acid on lignin were published i n  some 
of the pulp and paper magazines elur,ing the year. 

Cellulosc.-A great volume o f  work h ad been carried out during 1926 and 
1927 on cellulose, alpha c ellulose, and the action o f  c austic soda on cellulose, 
This work was reviewed, broadened somewhat, and well substantiated by a 
further series of test investigations. From thi s  work a manuscript was 
developed and published. 

While work on these investigations was being conducted, the application 
?f concent.rated alka,l i  solutions to commercial pulping operati,ons suggested 
Itself. TillS phase of the work was developed and remarkable pulping results 
were obtained. The economics of the process, however, mitigate against its 
l'A)mmercial developm�mt . 

. .  From. th,is work in high alkali concentration cooking has arisen the possi
bIlIty of hgnm by-product recovery. At the present t ime very promising results 
are being obtained i n  thi s  field. 

(2) Pulp Testing 

Obj cct:  To develop standard physical and chemical methods for the 
determination of pulp quality. 

Division I-Physical Testing.-The adoption of the standard freeness 
apparatus developed at these laboratories continued through{mt the year some 
ten .instruments being standardized and shipped to the industry. 'Word was 
receIVed as  to the serious consideration o f  this instrument for use as standard 
by the British and Scandinavian industries. 
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The laboratory has established very close relations with the United StateForest Products Laboratory (Madison, Wisc . , )  and the Committee on Pul � Standards of the American Pulp and Paper Industry. These three groups work� ing together will no doubt accomplish something of definite value. 
Division II-Chemical Testing .-The work in this field covered the development of new procedure for the cellulose, alpha cellulose, and lignin tests, with a critical study of the existing tests for copper number and baryta resistance. This work was naturally closely allied with that carried out on the chemistry of wood, but was more concerned with the development and substantiation of procedure than with the constitutional aspects of the problems. 

(3)  Sulphite Studies 
Object : To develop accurate data on the fundamentals of the SUlphite 

process. 
This work was confined to the completion of the investigation into the 

physico-chemical characteristics of sulphur dioxide solutions. Working con. 
tinuously in this field throughout the year very excellent progress was made. 
The investigation as originally outlined was completed and a full report sub
mitted. 

Formation Studies 
Object: To determine and study the principles underlying the formation 

of a sheet of paper. 
Many of the factors involved in making a sheet of paper are interdependent 

and the factors themselves ill-defined. The general factors concerned mav be 
taken as the following:-

• 

( 1 )  Character of the fibres ; 
(2) Character of the stock suspension ; 
(3) Conditions during felting ;  
(4) Compacting o f  the sheet ; 
(5) Drying of the sheet ; 
(6) Finishing and surfacing. 

Up to the present time the active work has been confined to the fir"t of 
these, and tests have been developed to determine rate of drainage, flexibility, 
hydration, and other related characteristics. Such tests have been developed 
in a preliminary way and apparatus constructed for the purpose. 

V ANCO UV ER  LA BO RA TORY 

R. M. Brown, Superintendent 

The scope of work of the Vancouver laboratory was considerably broadened 
during the year through the initiation of several new projects and rloser 
contact with the timber industry. Requests for technical information and for 
assistance in working out problems of m anufacture, utilization, etc. , show a 
continued increase, both in number and importance. Additions to equipment 
and improvements in the arrangement of existing equipment have facilitated 
the work of all departments of the laboratory. 

Division of Timber Tests 
Much of the time of this division has been taken up in the testing of creo

soted Douglas fir ties in pursuance of the arrangement already outlined. As a 
result of work on this project some other projects show a slight falling off in 
the number of tests made, but the total for all tests in this division shows a 
substantial increase, almost 13,500 tests having been completed. 
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Standard Tests for Mechanical and Physical Properties.-Tests on green 
white pine were completed and one shipment each of Western larch 

Western red cedar were procured from the interior of the province, and 
furthered. Tests on air-dried material were well advanced, while all 
were brought up to date. An analysis of air-dried test results was begun 

the relative merits of different tellt methods. A total of 3,000 
is recorded for this project. 

The Effect of Variable Moisture Content on the Strength of Wood .--Test
was carried on in conjunction with the previous project on Western white 

Western larch, and Western red cedar, over 1 ,600 tests being completed. 
The Deterioration of Black Cottonwood Logs in Fresh-water Storage.

study, begun during the previous year, was completed during this year, 
far as the original working plan is concerned. An analysis was made of 

ts obtained. This analysis showed a negative result for material tested 
indicated the neW of further tests on some material taken from storage 

mill before a full report could be prepared. Some 600 tests and 1 ,000 
were made in completing this project. 

The Retention of Nails and Screws by Wood.-Testing under these projects, 
on selected material from all shipments for standard project tests, was con
tinued and 3,000 tests were made. 

Tests to Determine the Effect of Creosoting on the Strength of Douglas Fir 
fies.-Nearly 4,000 tests were made on full-sized ties and the smaller test
pieces cut therefrom. 

J.11iscellaneous Tests on TV ood.-This part of the work of the laboratory 
continues to show gratifying increase, indicating that the services of the labora
tory are becoming more widely appreciated and .utilized, not only: by busin.ess 
firms in British Columbia, but also by other prOVlDces and by foreIgn countnes. 
Many of the tests this year were based on the utilization of waste and conse
quently are of particular value to the timber industry. A study of the sheer 
strength value of glues manufactured from fish waste has proved of consider
able value to the Department of Fisheries in their experiments. Tests made 
on timber cut to speclal order, acceptance of which had been refused, resulted 
in the order being passed, bringing a saving of several thousands of d ollars to 
the interested parties and of many hundred thousand feet of valuable timber 
to the province. In all nearly 1 ,000 special tests were made. 

Customs Tests .-The laboratory has the only testing machine in British 
Columbia capable of making heavy tensile tests. Local contracting firms, 
engineers, and manufacturers continue to call on the laboratory facilities for 
the testing of materials of construction-wire, rope, etc. Four hundred and 
fifty-seven tests were made during the year. 

Division of Timber. Products 

Experimental Dry-kiln.-The investigation of satisfactory drying schedules 
and correct temperature and humidity control was continued on Douglas fir 
commons and on Western (red) cedar clears, 40,000 feet being put through the 
experimental dry-kiln. Different methods of piling random-width lumber were 
studied during the runs on red cedar, as a result of which changes were made 
at one mill whereby greatly improved drying has been obtained. Three experi
mental kiln-runs, made in a specially remodelled kiln to determine the ef!ect 
of two modifications of the standard internal-fan type of kiln, were supervlsed 
by laboratory representatives at a local cedar mill, and very satisfactory results 
were secured. A study was made of the relative efficiency of four different com-
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mercial methods of piling shingles for kiln-drying at two mills, and improve_ ment in methods suggested which have resulted in greatly improved dryin" 
Studies 'were begun to check the relative efficiency of the "A"-shaped and ve�� tical flues in the drying of lumber, and to measure the relative efficiency of  vari-. ous types of natural-circulation kilns for drying lumber and shingles. A study to 
determine the equilibrium moisture content for the range of temperature and humidity used in kiln-drying lumber was initiated. The third six-day course in 
kiln-drying 'was held, with seventeen kiln operators and students in attendance 
Great satisfaction has been expressed at the success of the course, and impro\'e� 
mOllt in drying practice under those attending has been marked. As a direct 
result of the course, an organization embracing all kiln operators and assistants 
has been form?d for the interchange of ideas al�d tl.le �vorkin� out �f drying 
problems. ASSIstance was requested by many mIlls 111 1111provmg theIr dryin" 
pn:.ctice. Visits were made to 30 mills, and over 1 ,600 moisture determination� 
made in eonnectioll with these studies. 

. 

Lumber Degrade Stuclies.-Degrade tests in lumber on account of faulty 
ki ln-drying methods were made at three mills during the year, in order to find 
out whether improvement in drying practice had occurred since 1925, when the 
first studies were made. Marked improvement was noted at each mill whrre 
tests were conducted. Studies vvere also made at two mills to determinc the 
relative degrade of 2-inch Douglas fir common air-dried and kiln-dried to the 
same moisture content. These studies will indicate the economy in kiln-dryillf1 
thick stock of the common grades. A study was also initiated to determill� 
the cause of loosened gmin. a defect 'I,"\'11icl1 has been responsible for a great 
deal of degrade in seasoned lumber. 

. 

A.bsorption of .M oisture in Jf.iln-dn·ed Stoclc·-The studies on the rate of 
absorption of moisture by kiln-dried lumber close-piled in open sheds, initiatl·d 
in the previous year, were completed. Preliminary studies indicated that far 
too little attention has been given to reabsorption of moisture by kiln-dried 
stock and that a great deal of benefit gained by kiln-drying was lost through 
faulty piling and storing of the finished lumber. The studies showed that kiln
dried lumber will quickly absorb a considerable amount of moisture, particu
larly during the winter months, and will then gradually increase in moisture 
content until equilibrium with atmospheric conditions is attained. This absorp
tion of moisture brings unsatisfactory results when the lumber is put into ser
vice. The report on this study clearly shows the need of greater care in hand
ling, piling, and storing if satisfactory service results are to be expected. 

Studies on the absorption of moisture in kiln-dried lumber in transit hy 
rail to Eastern Canada and by water to the United Kingdom were initiated, 
two shipments being sent by rail to Ottawa and Montreal and one being made 
by boat to England and also one to California. These studies are important 
owing to the lack of information on the subject and the possible influence on 
drying practice for such material . The Forest Products Laboratories at Ottawa 
and at Princes Risborough, England, are co-operating in the studies. 

Mill Waste.-The survey of mill waste in British Columbia saw-mills was 
initiated during the year and studies made at thirteen mills. The study shows 
a high percentage of high-grade clear material being sent to the burners or con
verted into fuel, and clearly indicates the need of more careful manufacturing 
methods in order to utilize in the best way this high-grade material. Many 
favourable comments on the work already done have been received, and it is 
expected that the study will result in a material reduction in waste of this 
kind, since the attention of manufacturers is being directed to the relatively 
small proportioll of the log which is recovered as lumber. Coincident with this 
survey, studies have been made on the proportion of sawdust resulting from 
different stages of manufacture. Reports of the two studies will be combined. 
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Timber . Decay.-A thorough survey was made of pathological conditions 4.2 sawmIlls, lumber yards, and storage sheds at Coast mills in order to 
. first-hand information on the nature and extent of decay a�d the part it 
III the degrade of lumber. The study indicated the need in some cases 

improvement in handling and storage methods in order to reduce losses 
dec.ay to a minimum. As � result of the investigation many requests for t10n on decay were rec81ved, and improvements in yard and storage noted at several plants. Cultures were obtained from stained wood 

. were made o.f red stain i? Douglas fir at. two mills. The develop� 
of sta111 and decay 111 lumber shIpped to Europe 111 the holds of steamships b.een a source of annoyance and heavy loss to manufacturers. In order the e�tent of such stain and decay development under varying and at dIfferent seasons of the year, a study was initiated late in the 

par! when a thorou�h examination was made at time of loading of a shipment Of SItka sl?I'Uce conSIgned to London, England. Arrangements have been made 
� have thIS lumber carefully checked on arrival in EnO'land by the Forest Pro-
ducts Laboratory at Princes Risborough. 

b 

General 

. 1'.echnical , Inf?T1nation.-The n':lm?er and importance of requests for tech
nIcal 1l1fOrmat1On m large measure mdlCates the value of the laboratorv to the timber industry ?f W.estern Canada. This year the number of such "reque"ts 
�ached. 371?, a shght 111crease over last year, and showed considerable increase 
In relatl:'e Importa??e. .Many dealt 'with the development of new uses designed to permIt closer utrhzat10n of material. 

Several representatives of forest products laboratories in other countries 
visited the laboratory to discuss pwblems of mutual interest and throuO'h t.he-;e 
visits valuahle lines of contact for the exchange of te�hnical data we�'e established. 

A summary of the lectures for the course in kiln-drying had a considemble eireulation. 
The staff of the laboratory on request contributed several addresses to 

technical organizations and papers for local lumber j ournals and newspapers. 
Exhibition Servl:ce.-The laboratory co-operated \-vith the Canadian For

estry Association in the assembly and preparation of a small exhibit of manu
factured products as a part of the association's forestry exhibit. Under direct�on of the laboratory and through co-operation with the British Columbia 
Lumber and Shingle Manufacturers, Limited, the New Westminster Lumber
men's Educational Class, and the Crown Timber Office, a very complete exhibit 
of forest products, featuring mill products, natural and finished was made at the provincial eX'hibition, New Westminster. The exhibit was �ore extensive and better prepared than that of last year and received a great deal of favourable comment regarding its outstanding value as an attraction and for its educa�io��lal .value. r�he laboratory co-operated with the Canadian Forestry 
A.ssocwtlOn m p�epanng .and setting up a small exhibit of forest products and o.f forest scenes 111 the wIlldow o� �he Vancou:ver Publicity Bureau. Co-operation was also extended to the BntIsh ColumbIa Lumber and Shingle Manufacturers, Limited, in setting up a display of manufactured products at the Hotel Van?ouver during the convention of the Wes<i:ern Retail Lumber Dealers. A �onsiderable quantity of exhibit material was assembled and specially prepared m response to. requests �or samples o.f British Columbia timbers and forest protucts. In �hIS conne�tlOn a Colloct1On of emall . log sections was sent to the orest, e?,penm�nt statlOn, Tokyo, Japan, a speClal set of samples of British C-olumbHl speCles was prepared for the Australian forest school at Canberra, 
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and arrangements made with the University of British Colu�bia for the collec_ tion and mounting of foliage to correspond. A set of fohage,. cones, etc., of 
selected British Columbia species .w!1s colle?te� for the NatIOnal .Museum, 
Ottawa, to lliCcompany special exhIbIt mat.erIal III course of p�eparatIOn. .rr:he 
work on exhibits has provided a great. deal .of valuab.le a?,:ertIsIllg. for BrI�lsh Columbia forest products and has resulted III many mqUl.rIes. for IllformatlOu, 
directed not only to the laboratory but also to other orgamzatIOns. 
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