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PREFACE 

This is the seventh �ual Report on Active Research Projects 
to be published by the Forest Research Division of the Forestr,y Branch. 
It presents brief outlines of forest research projects on which work 
was done during the fiscal year which ended on March 31st, 19560 These 
projects include some which were initiated during the period under 
review and others, established in earlier years, which became due for 
re-examination. Jlumerous projects which must be examined from time to 
time, but on which no work was necessar,y during the fiscal year 1955-
1956, are not described in this report. 

The work of the Division is governed by a statement of Forest 
Research Policy, adopted in 1953 and published in the 1954 report. 
Research related to forest inventor.y methods and to forest tire pro
tection is conducted by two Sections of the DiviSion, located at Ottawa. 
A third Section is responsible for guiding the programs of research in 
silviculture and forest management which are carried on at the Petawawa 
Forest Experiment Station, by the Ontario Research Unit, and by District 
Offices located at St. John's, Newfoundland; Fredericton, New Brunswick; 
Val cartier , QIlebec; Winnipeg, Manitoba; and Calgar,y t Alberta. 

Each section and district office has formulated a limited 
number of problems upon which the major portion of its activity will be 
concentrated during the next few years. For convenience, a single 
series of numbers has been aSSigned to these problems. In this report, 
descriptions of projects (or individual studies) are grouped under the 
appropriate problems by sections and districts. To facilitate reference 
an "Index of Active Projects" has been included, in which projects are 
listed on a "principal task" or subject-matter basis. 

FUrther information regarding projects can be obtained from 
publications issued by the DiviSion, or by reference to manuscript 
reports known as "Binders". Research workers in Canada who may be 
interested in further details may apply for the loan of a� binder 
mentioned herein, for a period not exceeding two weeks. 

Jo D. B. Harrison, 
Chief, Forest Research Division. 
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FOREST INVENTORIES SECTION 

Summary 

Some 200 sample plots were measured b.1 a field party during the 
year in order to supply data for stand volume tables, which are be1ne pre
pared primarily for use b.1 the air photo interpreter. The work included a 
great deal of mapping of individual crowns and basal areas. A relasco� 
was tested for the determination of basal area. 

k comparison of various inventory sampling methods was Dl&de 1ft a 
com�'s timber limits. No practical differences were found between the 
mean values secured from sample plots located b.1 the random method and 
those by the "selected line method", which is based on lines drawn bet ... n 
prominent map features in such a way as to cross the stand or stands to 
be sampled but in which personal judgement plays no part in the selecUon 
of locations. 

A technical note entitled nAir Photo Overlays" was prepared 
for publication. 

Forest inventories of northern areas were conducted b.1 the Sec
tion in co-operation with the Northern Administration and Lands Bran�h. 
Forest maps prepared during the year covered a total area of 4,640 square 
miles and 641 sample plots were measured in the field. Computation and 
tabulation of the sample plot data were effected in a most economical 
manner by the Dominion Bureau of Statistics. 

Provisional forest maps of Banff National Park covering 2,OSO 
square miles were prepared. Forest maps of the Acadia Forest Experiment 
Station; the Utopia Military Training Ground. New Brunswick; and the 
St. Joseph's Island Ordnance and Naval Reserves, Lake Huron, compr1s1ng 
3.5, 16, and 4 square miles respectively, were prepared. 

Problem 1 

PREPARATION OF STAND VOLUME TABLES 

Volumetric data for use b.1 the air photo interpreter in Mk1nc 
estimates of timber quantities are being collected in the field in ac
cordance with four determinants, all of which may be estimated fro., or 
identified in, air photographs. These determinants are canopy dens! t.7. 
average height weighted b.f volume, cover type, and site type. stand 
volume tables based on these values, and subdivided in accordance with the I 
ratio of canopy density to basal area per acre, are being prepared. fbi-
subdivision has been found necessary because of variations encountered 
in the degree of expansion of the crowns of various species growing under 
different forest conditions. 

While it is not recommended that the more exacting kind_ of 
forest inventory work be done from air photographs without recourse to 
field sampling, there is nevertheless a demand for stand volume tables 
suitable for the preparation of estimates directly from the air photo
graphs. particularly when tentative estimates are required in advance 
of field work. 
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The data of stand volume tables, including information on site, age, 
and various forest conditions, may be employed in the preparation of supple
mentar.y tables showing the ratio,. of canopy density to basal area per acre. 
These ratio tables will enable the air photo interpreter to express canopy 
denSity' 'in terms of basal area as required in the use of yield tables. 
FurthermorEt, an analysis of the data of stand volume· tables supplemented by 
form class'measurements may provide information on the relation between the 
development of the crown and the form of the bole. 

About 250 sample plots per year, usually in two or three regions, 
are being: measured· for stand volume tables. Plots are selected to represent 
the main !orestconditions encountered and the canopy denSity is measured by 
means of an instrument known as the dot-reading planimeter or wmoosehornu • 

. �, ;:.:",�.".-:, 

Project 1/1;' Stand volume tables 

The stands of that portion of Algonquin Park which adjo1.ns the 
Petawawa Forest Experiment Station have warranted attentiono particularly 
because whiteo red, and jack pine occur abundantly in a variety of con� 
ditionso Accordingly, some 200 sample plots were measured in Algonquin 
Park during the year. In about 20 per cent of these plots the individual 
crowns and basal areas were mapped on a quarter of the area of the plot. 
This was done ·to compare crown area with basal area for trees of various 
crown classes. 

It is expected that the application of stand volume tables will 
be facilitated if suitable ocular estimates can be made of basal area and 
canopy denSity • .  It has been found that such estimates can be made of 
canopy densitY-with a suitable degree of accuracy but that satisfactory 
ocular estimates of basal area are more difficult. Accordingly 0 a tube� 
shaped re18.scopebased on the Bi tterlich angle method and named the 
·Panama Angle Gauge" was tested in the determination of basal areao It 
was found that inaccuracies occurred because of diffUsion of light at the 
gauge apertureo lack of a suitable peep-sight and limited field of view. 
A model was constructed in which these defects were largely overcome but 
the operation of the instrument remained disappointingly slow. A study was 
made of literature on various relascopes including the Spiegel Relaskopo 
which provides a comparatively simple method for making slope corrections 
but apparent�has not been equipped with a peep-sight to secure a sharp 
simul tane6us Vi�w of scale and tree 0 The relascope plot has a very ir
regular boundart difficult to determine. Consequently the use of the rela
scope will pre"s'Umably be restricted to the determination of the basal area ot 
the stand rather than that of plots established in rectangular dimensions • 

. ',. Go B. Sul1,y 
J 0 Co Wright 

Problem 2 

DETERMtNATION OF MOST SUITABLE METHODS OF AIR PHOTOGRAPHY 

Research in the use of various cameras and films is being conducted 
to facilitate the identification of tree species and to increase the accuracy 
of fine tree measurements in air photographs. The greatly superior quality 
of air photographs taken with the new W11d R C 5 camera was proved during 
the photo interpretation of areas totalling several thousand square miles. 
New printers emplO,1ing automatic dodging controlled b,y photo-electric cells 
are being tried 0 
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Investigation has shown that large-scale photographs taken for 
sampling purposes would prove very valuable -in forest surveys if the blur
ring caused by the travel of the aircraft during the instant of exposure 
could be prevented. At the request of the Forestry Branch a test was 
arranged through the Associate Committee en Photographic Research. mati en
al Research Council, whereby the Royal Oanadian Air Force employed an 
image motion compensating device in photographs taken at the scale of 
2.50 feet to 1 inch. Results are qute promising but may become Ben con
clusive when new cameras equipped with impreved lenses and s�tterso 
together with new fast films p are employed. InCidentally it appeared that 
advances in technique have provided a better'accommodation of the high
lights and shadows of the winter landscape. A mew shutte::.' which has 
continuously revolving blades and which'permits exposures to at least 
1/.500th or a second is to be tested for its value in minimizing image 
motion and the effect of camera vibration. 

Under a similar arrangement it is proposed that a test be made 
by the Royal Canadian Air Force of the value of Ektachrome Camouflage 
Detection Film in the identification of dead trees, particularly those 
killed b.Y insect or fire. 

Project 2/3: Corrections for lack of resolution 

Field checks have indicated that a low contrast between object 
and background is accompanied by a decrease in shqrpness as the scale of 
the air photograph becomes smaller. Otherwise it was found that there 
was little to choose between the 'detail 'of photographs taken at the scale 
of 400 feet to the inch and that of phot.ographs of various smaller scales, 
possibly because image motion had about the same effect in all cases. 

J.M. Robinson 

Problem 3 

DEVEID.FMENT OF INSTRUMENTS 

Advances in the technique of using air photographs for forest 
inventory purposes are accompanied by demands for new or improved instru
ments. These include suitably designed stereoscopes; projectors and 
other devices to facilitate the transfer of forest type lines f�m the 
air photographs to maps of various scales; instruments for the measure
ment of canopy denSity and crown width in the field; overlays for use in 
the measurement of the fine tree images and shadows in the a�r photographs; 
and planimeters for the measurement of the forest stands shown on the map. 
A number of useful instruments have already been oonstruoted by the Section. 

An artiole entitled ".Air Photo Overlays" was prepared by 
Mr. w. U. Hardy for distribution as a Technical Note 0 

The Filotecnica Salmoiraghi Planimeter, Model 236A (Milan, 
Italy) is a polar planimeter which has proved to be a ver,y valuable in
strument, particularly because the zero setting can be made instan
taneous�. A test showed that errors ariSing in the zeroing are negligible. 
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Problem 4-

INVESTIGATION OF FOREST SURVEY TECHNIQUES 

Comparisons o£ £ield sampling procedures and o£ the £orest inven
tor,y value o£ in£ormation obtainable £rom air photographs o£ various scales 
are being commenced. Sample air photographs are being collected to aid the 
identi£ication o£ tree species. other work to be-conducted in aid o£ the 
development o£ the technique o£ air photo interpretation includes the 
measurement o£ canopy density on large-scale sampling photographs £or the 
setting up o£ standard stereograms £or comparison with the general coverage 
photographs. A £orest inventories method developed by the Section is based 
on a classi£ication or strati£ication o£ the £orest stands b.f photo inter
pretation £ollowed by appropriate £ield sampling. This method has proved 
satis£actor,y in £orest inventories o£ areas near Forestville, Quebec; in the 
Province o£ Newfoundland; and in the Yukon Territor,y, the Northwest Ter
ritories, and the Wood Buf£alo National Park. A modi£ication o£ the method 
is being employed by the Province o£ Nova Scotia. (See "A Forest Survey 
Methodn, Technical Note No. 8. Forest Research Division. ) 

Work is being done by the Section on the improvement o£ mapping 
practices, with particular re£erence to routine and checking and the stan
dardization o£ legends and notations. The work includes a compilation o£ 
de£initions o£ various terms used in £orest inventor,y. photogrammetr,ro and 
site classi£ication. The £irst result has been a "Selection List, Forest 
Map Legends", which is serving to £acilitate the drawing up o£ a statement 
o£ legend and notations as required £or each £orest map. 

Project 4/9: Subjective and selected line methods, 
Eagle Depot 

F. D. MacAndrews 

This project is unique in that it is. so £ar as is known, the 
£irst attempt to compare inventor,y sampling methods in a company's timber 
limits in which the stands have been strati£ied £rom air photographs. 

Forest maps were prepared covering 113 square miles, thus com
pleting the £orest mapping o£ the Eagle Depot Area, which comprises 123 
square miles and is sitUated within the limits o£ the Canadian Internation
al Paper Company, southwest o£ Maniwaki. Province o£ Quebec. 

About 350 £i£th-acre sample plots were measured within a single 
stratum. Thus £ar comparisons have been made only o£ the mean basal areas 
o£ 50 plots measured by each o£ the £ive methods employed. These consisted 
o£ two random methods, one employing square plots and the other long plots, 
a subjective method, a continuous strip method, and the "selected lineN 
method. 

The £orest was £ound to be quite highly disturbed but the dis
turbance was so well distributed that £ew plots were una££ected and the 
variance shown by the £i£th-acre plots was quite limited. 

A lack o£ a ver,y pronounced di££erence between the random methods 
and the subjective method, in which the plots were chosen representatively 
on a personal examination basis. became evident. This lack may be ascribed 
to the limited variance, which restricted the advantageous selection o£ 
representative plots by the air photo interpreter. 



The selected line method is based on lines drawn between promi
nent map features in such a way as to cross the stand or stands to be 
sampled but in which personal judgment plays no part in the selection of 
the'starting point of the plot. See the above-mentioned Technical Note 
No. 8. The selected line method gave an estimate of the mean basal area 
which was about equal to the average of the means of the two random 
methods. A more favourable endorsation'of the'selected line methed could 
hardly be expected, especially because the estimates of the two random 
methods are surprisingly close to each other. InCidentally the computed 
Standard Error of the Mean of the selected line method, which theoreti
cally has no valid meaning, fell between the Standard Errors of the two 
random methods. The cost of the Selected Line Method was less than one
half that of the random methods. 

A considerable systematic error was indicated as between the 
continuous strip method and the other methods, the former having ShOWll 
lower values. A check appears to be warranted to determine whether the 
concentrated nature of the sample and the uniform direction of the liues 
may be contributing factors. L. J. Nozzol:tllo 

Problem .5 

FULFIlMENT OF DEPARl'KENTAL SURVEY REQUIREMENTS 

Although these surveys are not strictly research activities, 
the,r are included here because the,r account for about half of the tim� 
of the Section and are inCidentally helpful to research. 

Forest inventories are being made for areas in the Yukon 
Territory, the Northwest Territories, national parks, Indian reserves, 
and other federally administered lands, or for provinCial lands where 
required. These inventories have provided practical experienceD called 
attention to urgent research problems, and facilitated the trial and 
demonstration of new methodso The forest inventory method referred to 
under Problem 4 is usually applied in the work of Problem .5. Forest 
surveys have already been carried out by the Section, with or witho'�t 
assistance, on areas totalling about 190, 000 square miles. The 1nv'€m� 
tories are usually given forest map deSignations instead of regular 
project numbers, and individual project plans are seldom prepared. 

In co-operation with the International Business Machines 
Company and the Dominion Bureau of StatistiCS, a punched card was 
designed for the computation of timber volumes on whole areas, sup= 
plementary to the existing card, which brings the computation to the 
stage of volumes per acre. 

A preliminary investigation was made of recently improved 
facilities available locally for the colouring of forest maps by the 
silk screen process. 

Yukon Terri tOry 
. 

Forest maps covering 440 square miles in the central Yukon 
were prepared by the aid of field data previously obtained in nearby 
areas. 
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Northwest Territories 

Field work was conducted in co-operation with the Northern �s
tration and Lands Branch. Department of Northern .A!fairs and National Resource. 
and 339 sample plots were meaaured in forest stands situated on the Liard 
Ri ver. Data from these sample plots were presented in sui table form to the 
Dominion Bureau of Statistics for transfer to punched cards employed in com
putation and tabulation. The computed data were applied in the revision of 
the provisional forest maps which had been used in the fieldo 

Wood Buffalo National Park 

This Park extends north and south of the Alberta-Northwest Terri
tories boundar.y and is administered b,y the Northern Administration and Lands 
Branch. 

Field work and map revisions were conducted in a manner similar to 
that described above in reference to the Northwest Territories and 320 sample 
plots were measured in an area near Pine Lake. 

Provisional forest maps of areas totalling 3.950 square miles were 
prepared, partly for use by the 1956 field party. 

Forest maps of an area of 250 square miles of contiguous Alberta 
proVinCial lands situated near Fort Smith were also prepared. 

Data to facilitate sales of large quantities of saw timber situated 
on the Peace River were compiled from forest inventor.y maps previouslY pre
pared by the Section. Sales of Peace River timber reached a total of more 
than 500. 000eOOO feet B.M. 

Banff National Park 

Provisional forest maps covering 2,050 square miles and including 
a narrow perimeter of contiguous Alberta provincial lands were prepared and 
forwarded to the National Parks Branch for field checking. 

Other Inventories 

Detailed forest maps of the Acadia Forest Experiment station, 
comprising 35 square miles, were prepared from air photographs and field 
data. 

Forest maps of the Utopia Militar.y Training Ground, New Brunswick; 
and St. Joseph's Island Ordnance and Naval Reserves, Lake Huron. compriSing 
16 and 4 square miles respectivelY. were prepared. 

J.M. Robinson 
A.F. Berg 
J . C. Wagar 
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FIRE PROTECTION SECTION 

SUlJlIIIa!Y 

The development and production of simplified fire danger and tire 
hazard tables for specific forest areas of the country continued to absorb 
the greater part of the effort of the Section. The demand for simple, accurate 
fire danger tables has increased considerably and the number of agencies 
interested in the Branch danger rating system is also increasi ng. It is there
fore··�tial that the primary effort should be expended to ensure that the 
danger tables produced are the �ost accurate and up-to-date possible. The 
new fire danger tables for Newfoundland, New Brunswick, Ontario, and Manitoba 
were assembled into final form for printing. 

Field parties operating in Whitecourt, Alberta, and Bittem Creek, 
Saskatchewan, experienced much more favourable weather than during the 1954 
fire seasono One more season at each of these stations is expected to provide 
sufficient data to complete the main projects. 

At ·the Kananaskis Forest Experiment Station a meteorologist, seconded 
to the Branch from the Department of Transport, continued studies ot topoclimate 
j.n mountainous areas, particularly in regard to low nocturnal humidities. An 
attempt is being made to correlate nights of low humidity with the direction 
of winds aloft 0 The long-term study of drought at Kananaskis was continued. 

At the Petawawa Forest Experiment Station, tests were undertaken to 
determine the effect of field use on the resistance to leaChing at mildew 
proofers currently used on forestry hoseo Work was also continued on the 
effectiveness of various vegetation inhibitors and soil sterilants. The third 
in a s.eries of fire fighting training movies was filmed at this station during 
the summero 

At Head Office, work was curtailed owing to the absence ot Mr. 
Mactavish on educational leave and to the vacancy created when Mr. Ward lett 
the Branch. A considerable proportion of the time of the remaining technical 
staff was expended in work which included the production of a commentary tor 
the training film, reports and minutes for the Associate Committee on Forest 
Fire Protection, and other items indirectly related to research. 

Problem 6 

PREPARATION AND SIMPLIFICATION OF FOREST FIRE DANGER TABLES 

This problem has been of major proportion since it was first 
considered by the Section in 19260 The evolution of the fire danger table has 
been necessary in order to keep pace with changing fire protection demands. 

The present requirements are that the system be accurate yet depend 
only on simple measurements of fire danger weather factors. The increasing 
demand makes it imperative that the Branch produce the best possible system, 
which must be both dependable and free from unnecessary complication. 
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Project 4 - 7:  Moisture content determinati on 
in flash fuels 

The study of moisture content of flash fuels under various climatic 
and weather c onditions produces data for several purposes , but mainly for the 
preparation of fire danger tables .  Moisture measurements were made daily 
during the fire season at a number of selected sites near Bittern Creek, 
Saskatehewan$ and Whitecourt, Alberta . 

It is expected that field work at these Stations will be completed 
during the 1956 fire seasono  D .  E .  Williams 

J .. S .  Mactavish 

Project " 4 - 8g Moisture content determination 
in heavY fuel§. 

These studies are undertaken for the same purposes as noted in 
Project 4 - 7 0  Daily observations were made at Bittern Creek, Whitecourt, and 

' at the Petawawa and Kananaskis Forest Experiment Stations . 

, Detailed analyses of t hese data will not be made until the completion 
of the 19 56 field season. D o  E .  Williams 

J o  S o  Mactavish 

Project ' 4 - 9 :  Drought studies 

An analysis was made of the data obtained at Whiteshell, Manitoba, 
from obserVations of moisture content fluctuati ons of a windfall (weigh-beam) 
log o Similar analyses will be made of data on hand relating to other drought 
indicators 0 

One of the most promiSing indicators of drought conditions is the 
fluctuation of water table levels 0 Continuous water table measurements were 
made at: three field stations during the past season. It is proposed to use 
new rec ording instruments to continue this study 0 D o  E .  Williams 

Project 4 - 10 9 Experimental fi res 

J 0 S .  Mactavish 

Small-scale test fires in selected forest types provide the major 
basic information required for the preparation of fire danger tables . Such 
tests were obtained daily during the fire season at selected sites in Alberta 
and Saskatchewan. 

It is expected that the 1956 season will provide the remaining data 
necessary for preparation of tables applicable to the specific areas under 
studyo D .  E o  Williams 

J .  S .  Mactavish 



Project 4 - 13 : Physical fire danger indicators 

29 . 

Th1'ee sets of hazard sticks of the type currently used by the Alberta 
Forest SerVice were observed under a variety of exposures at Whitecourt, 
Alberta . The se�son was such that a good quantity of pertinent data was obtained . 
These observations will be continued until- the field program has been completed. 

Project 4 - 14 - 1 :  Preparati on of fire danger tables 

J .  S .  Mactavish 

New s implified fire danger and hazard tables were used in a provisional 
form for four areas from Saskatchewan east to Newfoundland. 

Sets of tables for five different areas were prepared in final form. 
Sampl-e charts and weather records were designed to suit the new tables .  

Production and distribution of the new tables will take place as soon 
as printing has been c ompleted. J. C .  Macleod 

D .  E. Williams 

Project 4 - 14 - 2 :  Preparation of fire danger 
table instructions 

Great care must be taken to ensure that the instructions accompanying 
danger tables are c omplete and concise . Provisional instructions prepared for 
the new tables were checked over carefully and revisions were made in accordance 
with criticisms noted by staff members who conducted trial runs . Care was taken 
to ensure that instructions were consistent in wording and detail for all tables .  

Project 4 - 1 5 :  Verification and analysis 
of' danger records 

J .  C .  Macleod 
D .  E. Williams 

During the fire season, fire danger charts received fram forest 
experiment stations and national parks -- about 25 fire stations in all 
were checked and filed. A few 1Dinor tablllations of the data were made . 

This is a continuing project, the results of which are used in 
several problems o J .  C .  Macleod 

Project 9 - 1 :  Phenological studies 

The spring development and fall curing of forest vegetation have a 
great effect on fuel inflammability. These and other seasonal effects are 
taken into c onsideration . in preparing fi re danger tables . Phenological 
observations are made weekly at all fire research stations . 

Summaries of observations made appear in the general and file reports 
of fire research parties . This is a continuing project . 

D .  E. Williams 
J .  S .  Mactavish 
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Problem 7 

WEATHER IN RELATION TO FOREST FIRE DANGER AND FIRE BEHAVIOUR 

The effects of various weather factors on forest fire danger and on 
fire behaviour have been investigated, and correlative methods of determining 
these effects have been developed and applied .  Special methods and techniques 
for obtaining many of the required measurements have been developed 0 

Further studies of weather as it affects other phases of fire control 
are required.  Presently under study are : the effect of mountains on fire weather 
and fire danger ratings ; the relation of weather patterns to fire danger occur
rence ; and the effect of prevailing weather on fire behaviour. 

Project 4 - 1: Weather observati ons 

A number of weather fact ors measured in conjunction with fire danger 
and fire hazard measurements form the independent variables of the danger and 
hazard tables . For danger index computation and other purposes,  detailed 
weather observations were made throughout the fire season at Petawawa, Bittern 
Creek, Whitecourt, and Kananaskis . In addition, fire weather records were 
obtained from all weather stations in national parks and from s ome other federal 
stati ons . 

File reports only are prepared on this continuing project . 

Project 4 - 2 :  Evaporimetry 

D .  E o  Williams 
J o  S .  Mactavish 

The use of daily evaporation data as a variable in fire danger rating 
was discontinued by the Branch in 1946 . Evaporation, however, can be an excel
lent interpreter of the effect of certain fuel drying factors and for this reason 
observations of this phenomenon have been continued in the field . 

Project 4 - 3 : Effect of dew on forest inflannnability 

D .  E .  Williams 
J .  S .  Mactavish 

The formation of dew at night can be a major factor causing a rise in 
moisture c ontent of fuels in the open. Data were obtained on dew deposition at 
Petawawa, Bittern Creek, and Whitecourt . Detailed studies were undertaken at the 
latter station to determine variations in quantity of dew deposited with height 
above ground. 

Morning test fires in grass at Whitecourt and in caribou moss at Bittern 
Creek were observed to determine the wetting and duration effects of dew in flash 
fuels . D .  E.  Williams 

J .  S o  Mactavish 



Project 4 - 5 - 1 :  Climatic variations in 
mountainous countrY 

31. 

The occurrence of nights when the -relative humidity remained abnormal
ly low in the Kananaakis river valley has be'en f ound to be related to the 
occurrence of west winds at mountain-top level, indicating a chinook type of 
effect . With west winds aloft the humidity remained low on two nights out of 
three " 

By a study of vertical temperature gradients ,  ( which determine the 
stability of the air stream) , as well as furthe r ground observations in 1956, 
it is expected that the c ondition� under which low nocturnal humidities cccur 
will be determined more exact1yo L .  B. MacHattie 

Project 4 - 5 - 2 :  Effects of site variati ons on 
fire weather observati ons 

A preliminary investigation was made at the Petawawa F 0 E o  S .  t o  
ascertain the order of magnitude of the variations in humidity, temperature , 
and wind ventilation ass ociated with the topographic variations of that area . 

L. B .  MacHattie 

Problem 8 

DETERMINATION OF FIRE SEASON SEVERITY AND RELATIVE 
EFFECTIVENESS OF FIRE CONTROL METHODS 

Statistics of numbers of fi re s  and acreages burned do not give a 
c omplete picture of the severity of a fire seas on .  An accurate system of 
rating fire seas on severity, based on actual fire weather, is required by 
forest protection administrators to enable them to assess the efficiency of 
their fire control organizations . 

When a severity rating can be assigned t o  fire seasons it will be 
possible to obtain a measure of the effectiveness of changes made in specifi c  
phases of fire c ontrol programs o 

Project 2 - 3 :  Fire prevention effi6iency 

Project 2 - 4:  Rating severity of fire seasons 

Additional preliminary analyses required for these projects have 
,l::leen completed. 

A file report has been prepared on the work to date . 
D .  E o  Williams 



Problem 9 

FUEL TYPE CLASSIFICATION 

A fuel type map is an essential part of a fire control plan and, at 
present, c omparatively few people are able to  prepare such maps and even then 
tlle methods are .:time-consuming. The problem is one of devising methods whereby 
non-specialist forest protection personnel may prepare such maps without 
prohibitiv-e ex:penditure of time and labour. 

A file report on the progress  made has been prepared,. but the 108 s of 
professional personnel has necessitated the postponement of work on this 
problem. 

Problem 10 

INCREASING THE EFFECTIVENESS OF PUREST FIRE CONTROL 

From time to time the Section receives requests from protective 
agencies and associations to  undertake projects concerned with the testing of 
fire control equipment and techniques . Some of these pro jects require a 
considerable expenditure of time , but most are of short duration . 

Project 5 - 2 :  Effect of slash d isposal on 
subsequent hazard 

Field observations in s outheastern Manitoba were c ompleted in 1952 . 
Analyses of these data were conducted at headquarters and the results were 
published in 195 5  in Technical Note No . 22, "Fire Hazard Resulting from Jack 
Pine Slash. 1t 

Project 6 - 1 :  Development and testing of pumps 
and accessories 

D .  E .  Williams 

DuriRg the past two years , a number of makes and types of back-pack 
tanks and hand pumps were given intens ive field trials at one of the fire 
research stations . Careful studies of the units were made to determine their 
particular c har,acteristic s and details of design and performance in order 
that direct c omparisons c ould be made . 

prepared.  
The initial manuscript for a technical note on the subje ct has been 

'J .  S .  Mactavish 

Project 6 - 4: Detection tower location device 

The sectional light-weight mast developed in co-operation with the 
National Research Council was given further field trials at the Petawawa Forest 
Experiment Station and by the Canadian International Paper Company on their 
limits near Noranda • .  A new winch designed for raiSing and lowering the mast 
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sections was installed and tested and the camera mount was modified.  A new 
technique was designed to afford easier manipulati on of the cord used to trip 
the trigger on the camera turntable . 

Reports on the field trials were presented to the Ass oc iate . Committee 
on Forest Fire Protection at its annual meeting . . 

Project 6 - 6 :  Chemical vegetation inhibitors 

J .  C .  Macleod 

This is a continuing project designed to determine the relative 
merits of a number of c hemical -preparations used for sterilizing the soil or 
retarding vegetative growth on roadsides and fi re guards . A number of plots,  
previoUsly e stablished, were retreated in 19 55,  but no new plots were estab
lished. All plots were checked during the s eason and several areas were 
selected as potential si tea for future large-scale tests . 

A manuscript was written by Mr .  E . J .  Ward describing the effect of 
various vegetation inhibitors on inflammability; the publicati on should be 
available in 1956 . J .  C .  Macleod 

Project 6 - 8:  Summary of causes of forestry 
hose failure 

The hose failure questionnaire form, prepared at the request of the 
Associate Committee on Forest Fire Protection, was again s ent to several 
hundred forest fire rangers and wardens across the c ountry. When samples of 
failed hose acc ompanied the returns , they were analysed by the National 
Research C ouncil t o  determine the part played by mildew in causing the failure . 

The study is being c ontinued on a c o-operative basis . 

Project 6 - 9 :  

Project 6 - 10: 

The effect of field use on fQrestry 
hose mildew-proofers 

The effect of successive wettings 
and dryings on the strength of 
unlined linen forestry hose 

J .  C .  Macleod 

Hose tests made by the National Research C ouncil have s hown that 
some of the mildew proofers used by hose manufacturers will leach out of the 
hose after short periods of use . Since it was felt that leaching c onditions 
in the laboratory might not fully represent those encountered in actual use , 
a field test procedure was developed and studies were made to determine which 
mildew-proofing treatment was most resistant to leaching . Results indicate 
that it will take at least one more season to complete the maj or part of this 
project . 

In conjunction with the work on the above project , a c heck was made 
to determine the effect on fibre strength of suc cessive wetting and drying of 
unlined linen hose .  J .  C .  Macleod 
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MISCELLANEOUS 

During the past year, a considerable proportion of the time and effort 
of the technical staff had to be devoted to the many tasks of the Secti on which 
cannot be properly classified as research. However, several of these tasks are 
undertaken as projects,  and the more important are listed hereunder. 

Project 1 - 1 :  Forest fire statistics - preparation 

Project 1 - 2 :  Forest fire statistics - analysis 

The task of obtaining, tabulating, and recording forest fire statistics 
from all parts of Canada has been one of the routine tasks of this Section for 
many years . The second project, unlike the first , is not done on a continuing 
basis,  but parts of the statistical data are analysed from time to time as 
individual requirements arise . 

Each month throughout the fire season, estimates of the number of 
fires occurring and the area burned are collected from protection agencies ,  
totalled for the country, and made available t o  t he press t hrough the facilities 
of the National Research Council . In this way the press and other agencies are 
kept supplied with topical information regarding the Canada-wide forest fire 
situation . The annual bulletin "Forest Fire Losses in Canada" , covering the 
19 54 fire season, was written and published . J .  C .  Macleod 

Project 9 - 3 :  Forest fire protection abstracts 

A periodical bearing the above title is issued twice yearly. It 
contains abstracts of article s  published in trade magazines and elsewhere which 
may have some application in forest fire control. The abstracts are produced 
in loosefeaf form suitable f or inserti on in binding covers supplied by the 
Branch .  Two issues were prepared during the year under review. 

It is planned that Volume 7 will be the beginning of Book II of this 
series . Book II will introduce revisions such as an improved binding arrange
ment , better pagination, and an improved method of indexing. 

Project 9 - 4: Preparation of scripts and technical 
advice for forest fire protection 
training films 

J .  C .  Macleod 

Number three in a series of 20-minute fire protection training films 
was produced for the Branch by the National Film Board, under Branch supervision .  
The film, " Forest Fire Suppression" , was designed to give training on fire 
fighting strategy and the organization of fire suppression forces . A c onsider
able amount of time and effort on the part of research officers of the Section 
was expended on script preparation, advice and assistance during filming in the 
field, and on the preparation of the commentary. 

J .  C .  Macleod 
D .  E .  Williams 
J .  S . Mactavish 
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SILVICULTURE AND MANAGEMENT SECTION 

Summary 

The principal tasks covered by this Section are the following : 

1.  Development of a satisfactory system for classifying forests and forest 
sites . 

2 .  Determination of the silvical characteristics of Canadian tree s pecie s ,  
and the ecological relationships of t he ass ociations in which they 
occur . 

3 .  Development of methods of silviculture which are applicable to the more 
important fo rest types and to Canadian ec onomic conditions . 

4. Deve lopment and testing of practical meth ods for determining the actual 
and potential growth and yield of forests . 

5 .  Development of improved techniques of reforestation, and of improved 
strains of tree s pecies suitable to Canadi an conditions . 

37 . 

6 .  Improvement of methods of organizing forest data into plans of regulation 
and s ilviculture for f orest areas , which will be suitable to different 
intensiti e s  of management . 

7 .  Improvement of research methods , mensurati on techniques ,  and the design 
of experiments .  

During the past year there was no major changes on emphasis on any 
of the above tasks . The cons olidat ion of research findings on a cover-type 
basis has continued, and will result in a s erie s  of monographs on the more 
important forest types . Forest classifi cation studie s  in most districts 
concentrated on developing practical systems of site classification based on 
an integration of the various factors and resultants of the s ite c omplex. 
Fundamental studie s  in ec ology and plant physiology were largely centred at 
the Petawawa Forest Experiment Stati on, and c oncerned the differential 
response of tree species to c hanges in site factors , t ogether with observations 
under natural c onditi ons .  Empirical tests of various s ilvicultural practic e s ,  
especially harvest cuttings and seedbed treatments involving scarification and 
herbicide s ,  were undertaken fram all distri ct offices . Growth and yield 
research dealt mostly with studies of analysis t echniques ,  using field data 
previously obtained for yield table c onstruction . Tree breeding and re
forestation research continued, wi th most work being done on provenance 
studie s  and propagation technique s  with spruce and hard pines . Work in manage
ment and regulation included the preparation and revisi on of plans for small 
areas of diffe rent forest cove r  type s .  In t he  field of mensuration and 
statistics , mathematical functi ons were developed for t ree volume s and growth 
relationships , stUdies made to c heck t he applicability of different mensura
tional tec hniques in measuring and forecasting forest deve lopment and growth 
potential, and punch card and sense marking techniques for the measurement 
and analysis of sample plots teste d .  

The work of the Section i s  conducted through the various district 
offices and forest experiment stations , and this report is arranged on a 
c omparable geographic basis . 

At Ottawa , there is a small Head Office Unit compris ed of s pe Cialists 
in forest and site clas sification, stati stic s and mensuration, and e c ological 
studie s pertaining t o  regenerati on . This staff acts in an advis ory capacity 
and conducts research at the Petawawa Forest Experiment Station, or in c o
operation with the district offices . Statements of t he work done by the 
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Head Offioe Unit on forest olassifioation and statistios ( Problems 12 to 17) 
are reported hereunder ,  while eoological studies are listed under the Petawawa 
F.  E o  S .  ( Problems 18 and 19) , and the Ontario Research Unit (Problem 41) . 

Problem 12 

DERIVATION OF STANDARD VOLUME TABLES THROUGH REGRESSION 

In contrast to most existing volume tables ,  those derived by means 
of regression are free from the errors resulting from graphic methods and 
inadequate appraisal of tree form. Further, these functions render possible 
statistical tests of significance of species and locality which may permit a 
reduction in the number of such tables .  

Project H-IOl : Significance of species) locality, form, 
bark thickness , and age. in the preparation 
of volume tables 

During the year the main known functions have been tested and new 
ones devised . One has been fitted to volumes of about 1, 700 trees by the 
method of least squares using mechanical oo�putation, and volume tables have 
been computed . Additional trials are being made , and there are indications 
that a Simplification of a known function will give satisfactory results.  

L .  Matte 

Problem 12 

THE APPLICATION OF STATISTICS TO PROBLEMS IN FOREST RESEARCH 

Sound forest research cannot be carried out without the use of 
statistical methods . However, these methods were developed in other fields , 
and they need to be adapted to the problems encountered in forest researoh. 
These can be divided into thre.e groups : sampling surveys , small-soale 
experiments , and large-scale experiments .  

Careful studies have shown that most of the sampling methods can be 
applied to forest surveys . The standard designs of experiments can be used, 
with small-scale experiments ,  while a solution to the treatment of large-scale 
experiments appears to lie in a combination of experimental designs and 
sampling methods, together with regression analysis .. 

The work done on this problem has involved advice on various 
projects throughout the Division • 

. Projeot H ... I02 : Test of punch card and sense marking techniques 
for permanent sample plot measurement and 
analysis 

The test was conducted on 25 permanent sample plots of Project P-224.  
Data collected in the woods were sense marked on previously prepared Inter
national Business Machine punch cards . The cards we re then machine punched by 
the Bureau of Statistics and most of the compilation done by automatic machine 
calculation and tabulation . Compilation was greatly facilitated, but the time 
required for field work increased by 15 per cent . , 



Report 

A test of punch card and sense marking techniques for permanent 
sample plot remeasurement and analysis . File report ( Binder 1274) 
9 pages . A o  B .  Berr.y 

Problem 14 

STUDY OF METHODS OF GROWTH AND YIELD DETERMINATION 

39 . 

Many methods of growth and yield determination are in use . All are 
known to have weaknesses , but it is difficult to make objective comparisons 
between one method and another .  One improvement would be t o  replace graphical 
analysis by the fit of a growth function, which would permit tests of signif
icance of such concepts as site , cover type , and stand density. 

Project H-I06: Regression functions for growth and yield 
relationships 

Few attempts have hitherto been made along this line , and none 
have succeeded . Assuming that the behaviour of forest stands is not necessarily 
different from that of populations met with in actuarial work, it was found 
that the first form of Makeham' s  function used in actuarial work turns out to 
be , for all practical purposes ,  an excellent fit for growth relationships 
based on age . 

Since this function is not readily adaptable to the method of least 
squares ,  a new function giving non-significant differences from Makeham' s  
function has been devised, which lends itself to the application of the least 
squares method . 

Tests have shown that this new function may be used for the 
construction of yield tables .  

Basic computations are continuing and, when enough data have been 
accumulated, a report will be prepared . 1 .  Matte 

Problem 15 

FOREST CLASSIFICATION 

The Forest Classification of Canada, Bulletin No.  89, by W. E .  D o  
Halliday, has been out of print for more than a year and requests for copies 
are numerous . It is of particular interest to foresters and ecologists in 
Canada concerned with the distribution of species , variations in strains , 
growth and yield, and forest management practices , as it is based on the 
distribution of the forest types,  climate ,  physiography, and soil. 

Work pertaining to the general forest classification of Canada is 
brought together under this heading . 
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Project H-8 g Forest classification 

� -----------

Revision t o  December 195 5  of the forest c lassification map.9 1.nco!."p
orated important changes in Ungava , the northern boundary of the Fore st a.."1.d 
Tundra Section, in the Northwest Territ ories Jl  and the divis ion of sections :; .. ;:11,0 
districts . Descriptions of t he sections and districts 9 lncluding a r.·En;i;�n'f "f 
the climatic c onditions Jl are being prepared . 

The division of sections into districts has proceeded and a complete 
working set of 1 : 1, 000, 000 topographic maps have been prepared for Ca�da 
showing the section and district boundaries 0 The boundary lines are in pencil 
and will be suitable for photostatic reproduction . At the. same time it will be 
feasible to alter them at any time on the original maps . 

' 

A review of the c limatic conditions in the forest sections and :Ln some 
case s in the districts has been carried out and a tabular list of 18 cli�atic 
values prepared . This will accompany the report proposed above 0 

Reports and Maps 

1 0  Table of climatic data for the forest sections and in s ame Cases 
districts 0 Project H-80 

2 0 Maps , scale 1 :  1,, 000, 000 topographic ,  s howing forest section and 
district boundaries . 

3 0  Revised map, 1 inch = 100 miles ,  of the forest s ections to 
December 195 5 0  Wo G o  E o  Brown 

Project H-105 g Physical and chemical properties of specific 
parent s oil materials 

This project is being carried out in c o-operation with other Branch 
personnel , and involves the c ollection of samples of s pec ific parent materials , 
which are stored at the Petawawa Forest Experiment Stati on, and analyzed as 
time pe�:ts . Chemical analysis has not yet been d one , but it is hoped tha,t 
this will be accomplis hed in the not too distant future . Standard samples of 
various s oil textures were prepared and distributed t o  the district offic�s o 

Project H=97g  Site classification in Forest Section B . 7 p  
Quebec 

W. G o  E .  Browr. 

Field work was continued in the St . Maurice Watershed . A report is 
being prepared to describe the method of using s oils in a site classification 
that will be practical for growth and yieldJl regeneration and engineering . It 
will replace S .  & M. 53=2 0 

New methods have been investigated for reproducing stereopairs of air 
photographs to show land-type and site -type boundaries . 

Instruction in this type of work was given to foresters employed by 
various c ompanies .  Similar c o-operation will be extended during 1956 in the 
Lake St . John and Anticosti areas ( H-8) o 
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Co-operative work in the Lievre watershed on site typing has continued . 
A large part of the northern area has been site typed in detail . It is plan
ned to continue this work on the southern portion of the watershed which 
extends into Forest Section L . 4 .  See also Project H-72 , Ontario Research Unit . 

Wo G .  E .  Brown 

Project H-9Bg Site classification on the Petawawa Forest 
Experiment Station 

.. 

Work proceeded satisfactorily on the site classification of the 
Headquarters' Silvicultural Area, and a map -of the detai'led forest sit� types 
is being prepared 0 (See also Proje.ct P�242 for Petawawa Forest Experiment 
Station) 0 Individual · cards for each type were set up showing tlle .cover type j) 

age, lesser vegetation, s oily topography, site clas s, and probable silvi
cultural treatment required to ens ure production pf red and white pine . A new 
set of aecial photographs , ten chains to one inch, taken .in the spring of 1955:J 
we re  used for the mapping and were found satisfactory. 

Site type map, and cards f or the Headquarters Silvicultural Area at 
the Petawawa Forest Experiment Station. W .  G .  Eo Brown and Mo Bowen 

Project H-99g Site classification in Forest Section B . B  

Sites were investigated iri Forest Section B . B  as part of the general 
scheme of forest site classification for Canada and also to provide background 
information· for future growth and yield studies . · W. G .  E. Brown 

species . 

Problem 16 

OBSERVATIONS ON ASSOCIATIONS AND TREE RESPONSES 
AND FACTOR BEHAVIOUR 

This problem deals with the ecology of forest associations and tree 

Project H-1OO g Ecology of the red and white pine cover types 

The report on the ec ological relationships of red and white pine 
on various soils and in various local climates was revised for inclusion as 
a chapter in the red and white pine monograph (Project H-87) 0 Proposals 
for future work include a detailed study' of root developnent throughout a 
range of soils, sub-types ,  and local climates .  This will be. c.arried out 
mainly at the Petawawa Forest Experiment Stati on in cooperation with the staff 
of the station.  (See also Project H-B7) . 

Reports 

Revised report on the ecology. of the pine types . 
(Binder 1123 ) 44 pa.ges .  . Wo Go E o  Brown 
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R�production of red and white pine in the Great Lakes--St . Lawrence 
Region, prepared for the International Union of Forest Research 
Organizations . 12 PP. f W. G. E .  Brown and K .  T .  Logan. 

Problem 17 

APPLICATION OF SITE CLASSIFICATION IN PROJECTS OF THE 
FORESTRY BRANCH AND OTHER ORGANIZATIONS 

Problem 17 includes ass istance t o  forest managers and research work
ers in setting up site classification, rating sites for use capability, and 
mapping sites . Both fi�ld and office ( airphoto) work are carried out by the 
Forestry Branch in association with provincial and industrial personnel . 

The aim is to familiarize foresters with a simple system of s ite 
classification having a minimum of classes ,  easily applicable in the field to 
their area, and capable of being mapped from air photographs with a minimum of 
ground work . The c over types ,  lesser vegetation types , physiography and soil 
are all considered.  

Most of the projects are co-operative and are included in the reports 
of other districts . 

Project Q-57: Soil treatments in white spruce plantations , 
at Proulx 

Twelve fertilizers or treatments were tested on duplicate trees on a 
moist sand site where white spruce growth has been poor. The results of these 
treatments will be assessed in the fall of 1956 .  W. G .  E .  Brown 

Project H-94: Removal of defective trees to improve the yield of 
maple growing on calcareous s oil, Manitoulin 
Island . Ontario 

Sites on Manitoulin Island were examined and s.ome preliminary map
ping done . The information will be incorporated in the report for Project H-94 
by the Ontario Research Unit . 

Project H-72 : Growth and yield survey in Forest Section B .7 

Instruction was given to foresters of the Consolidated Paper 
Corporation, on their Casey and Metabatchouan limits ,  on site typing of growth 
and yield plots ,  which are to be used with those of other companies in the 
preparation of yield tables for the forest section .  W .  G .  E .  Brown 

Project Q-52 : Soil fertilization in red pine and white spruce 
plantations at Valcartier 

Typical forest site types , chlorotic and stunted trees were examined 
at the Valcartier Forest Experiment Station and suggestions made for future 
studies . W .  G .  E .  Brown 



Project H-77 : Growth and yield survey. Goulais River Area 

The landforms and site types were examined and described and a 
preliminary forest site type map made . (See also Project H-77, Ontario 
Research Unit . )  

Map of the Goulais area showing the forest site types . 

4; . 

W. G. E. Brown and J o  Jarvis 

Project NF-27: Heath land site improvement 

An examination was made of heath lard to determine if the treatments 
proposed for its improvement were compatible with the sites . Some changes in 
the treatments were proposed. ( See also Project NF-27, Newfoundland District . )  

W .  G .  E .  Brown 

Project NF-20: Newfoundland forest site classification 

The forest cover, lesser vegetation, soil, potential and present 
productivity were examined as a check for site-typing from aerial photogra��s . 
It is considered that a satisfactory site classification can be obtained from 
aerial photographs , supplemented by some ground investigation. (See also 
Project NF-20, Newfoundland District . )  A report was prepared by Mr .  Gill 
before he retired from the Branch, and it will be slightly revised for 
publication in 1956 ( Binder 1251) 3 5  pages . W. G. E .  Brown 

Additional Reports 

Publication 

An article entitled ItRoads and Lands" was published in Timber of 
Canada . A paper was given on the subject at the annual meeting 
of the Pulp and Paper Association of Montreal, in March . 

W. G .  Eo Brown 
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PETAWAWA FOREST EXPERIMENT STATION 

Summary 

Several types of intensive field studies are in progress which require 
measurement of the environmental factors . These include stUdies on the condi� 
tion of yellow birch, flowering habits of spruce ,  growth of pine on diffn e,{lt 
moisture regimes and under variations in c rown canopy density» and an in\Jd st� 
igation c oncerned with ventilation and temperature profiles of a natural "frost 
pocket II 0 No appreciable change in the c ondition of yellow birch occurred in 
195 5 .  The re  are indications that 19 5 5  was a good year for flower-bud format.ion 
of s pruce . After three years , moisture regime has had little effect on UK; 
growth of white pine seedlings, t hough the response t o  increased light is 
marked . 

Work is continuing on the responses of species to cPAnges in the 
environment unde r  controlled c ondi tions 0 Full exposure to wind and sUIlstl.llle 
depressed height growth of 2- and 3-year-old seedlings of white pine J white 
spruce , and red maple . On older seedlings height growth was about the same in 
full light and half shade , but dry weight was much greater in full light o Lack 
of germination in a mull soil was attributed to oxygen depleti on by soil 
organisms . Spruce and birch seedlings are being grown in s oil with radioactive 
calc ium added o A drought treatment before exposure to frost resulted in 
increased damage to young s pruce and pine s eedlings . Work on t.he effect, of 
photoperiod and antiauxins on the induction of flower buds in s pruce i3 being 
continued . Artificially lengthened days caused s pruce and pine seedlings to 
continue growth late r  in t he season. 

New specimens were added t o  the herbarium, with most emphasis put on 
tree seedlings . 

Spruce-breeding c ontinued to constitute the main part of the tree
breeding program. The value of diversification was illustrated by the red 
spruce provenance experiment f or which an adequate number of t ransplants were 
produced only at the Acadia nursery .  Elite specimens of white spruce were 
selected and propagated by grafting . A provenance experiment was S O\'a"1  in the 
nursery, and a one-parent progeny test was field-planted . Similar work is 
tmder way with black spruc e . Hybrids between black and red spruce were lnYe st= 
igated .  Two provenance experiments wi th Norway spruce were set out as 2-0 
seedlings, and three more were sown in t he seedbeds o Development is proceeding 
on a hybrid s pruce which is frost resistant and not subject to weevil damage . 

One parent progeny te sts with red pine showed surprising differences 
in view of the well-known uniformity of that specie s  0 A jack pine provenance 
study is being carried out . Various treatments are being tried in order to 
induce flowering in young pine . These include day lengthening , adding 
fertilizer to soil, changing its pH, withholding water, root pruning9 and 
stem girdling . 

Highly successful grafting techniques have been worked out, 
applicable to a variety of conditi ons . 

Preliminary work is c ontinuing on the 1, 000-acre area set aside for 
the demonstration of silvicultural cutting methods . A site-map of the area 
has been prepared ; the right-of-way has been cleared for the basic road system; 



and dead and down timber has been salvaged on about 65 acre s .  Compartment 5 
of the 6 5-acre woodlot was cut as scheduled .  

Twenty-nine permanent sample plots concerned with a -variety of silvi
cultural experiments were remeasured. 

An outline of the years ' work by problems and projects follows : 

Problem 18 

DETERMINING THE DIFFERENTIAL RESPONSES OF TREE SPECIES 
TO THE ENVIRONMENTAL FACTORS 

Progress in silviculture , site claSSification, and tree breeding will 
be hastened if a fund of knowledge is available c oncerning the inherent behav
iour of trees and the variations which occur as the environment varies . Inform
ation is gained through field observations , laboratory investigations of 
function and anatomy, and growing trees under controlled environment . Radio
active isotopes are being used in the study of the internal processes of trees . 
The environmental factors whose effects are being studied are light, temperature, 
s oil moisture , and ventilation both separately and in combination. 

Project P-15:  Petawawa herbarium 

During the current season, 42 s pecies of trees and high shrubs were 
collected and mounted for instruction and display purposes in Riker mounts .  
Thirty-one s pecimens of forest vegetation were also collected, identified, 
mounted and indexed. Various juvenile seedling stages of 30 native tree species 
were collected and mounted. This herbarium now contains some 600 specimens . 

Project P-152 : Preparation of a guide for the identification 
of tree seedlings 

J .  W. Fraser 

During the 19 55 field season, juvenile seedlings of 30 species native 
to the P-etawawa area were collected, pressed, and photographed o Some micro
photographs were taken of characteristic toothing or gland formations . Some 
mock-ups have been prepared �nd will be submitted for approval of the technique 
used and quality of pi�tures Obtained .  J 0 W .  Fraser 

Project P-361: The effect of light and ventilation on the' 
growth of seedlings under controlled or 
artificial conditions 

The purpose of this project is to investigate responses of tree species 
to light and develop techniques for studying such responses . The most 
promiSing techniques will be expanded and used in separate projects to demonstrate 
the light requirements of tree s pecies . Ventilation is often affected by 
methods used t o  alter light . Three experiments have been deSigned to separate 
the effects of light and ventilation .  Results to date s how that white pine , 
white spruce,  and red maple grow best during their first three years if they 
are protected from wind, intense light, or both. This is not necessarily true 
of older seedlings . 



No single technique has proved entirely satisfactory for use in test
ing light requirements of all species . Using small cage-type shelters , a sound 
experimental deSign is possible but an elaborate set-up is required to test a 
single species . Large walk-in shelters will be tried next year. Large 
shelters will permit less replication, but they have several advantages :  many 
species can be tested simultaneously; there is better ventilation, less border 
effects, and they are more convenient . 

Publication: 

An Integrating Light Meter for Ecological Research.  K o  T .  Logano 
Forest Research DiviSion, Technical Note No. 13 . 1955 0 4 pages o 

Project P-366 : A study of the effect of environmental 
fact ors on the germination of native tree 
species 

The following publication was issued:  

K o  T o  Logan 

Effect of Watering, Shading, Seedbed Medium and Depth of Sowing 
on Red Pine Germination .  Canada, Dept .  Northern Affairs and 
National Resources, Forestry Branch. Technical Note No. 15, 
1955 .  3 pages . by J .  W. Fraser and J .  L.  Farrar 

Project P-370: Growth of seedlings in relation to soil 
moisture 

This is a general project for exploring the responses of trees to 
variations in s oil moisture and for developing techniques related to the 
manipulation and measurement of soil moisture . Promising leads are developed 
under separate project numbers . An experiment on the effects of soil drought 
on month-old red pine and white spruce showed that bringing the soil to the 
permanent wilting point before subjecting the plants to frost substantially 
increased the damage due to the frost . Root tips of large trees were 
excavated and successfully introduced into glass tubes filled with soil so 
that daily root growth could be measured . J .  Lo  Farrar 

Project P-371: Growth of white pine seedlings under 
aspen stands 

White pine seedlings were grown in the woods in four levels of 
light and three of moisture . Light c onditions were created by cutting the 
overst ory and/or underbrush.  The experiment was laid out on three moisture 
regimes - moist, somewhat moist, and very moist . Seedling growth and 
environmental factors were measured. Height growth and leader diameter 
increased with increasing light, but moisture regime showed little effect . 
Soil moisture studies with Colman units showed interesting effects of 
vegetation on soil moisture in wet and dry years . 

K .  T .  Logan 
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Project P-372 : Frost resistance of young seedlings 

Inve stigations of natural frost effects on survival and development 
of seedling stock continued on the area known as the Centre Lake Frost Pocket . 
Measurements ot t emperature ,  evaporation, etc . ,  were taken throughout the season 
s o  that microclimatic c onditions and frost development c ould be tied in to 
t opography. As in 19 54, the seas on was not normal so that the necessity of a 
turthe r season ' 6 meas urements must be c onsidered if th is area is to be properly 
evaluated for frost studie s .  Planting of 2.0 red and jack pine and white s pruce 
was only partially suc cessful because of abnormally hot and dry c onditions . 
The use ot difterent sizes and types of test tubes and ot her c ontainers for 
growing s eedlings for frost tests in sub-zero cabinets was investigated . . J .  W.  Fraser 

Project P-373 f The relative ability ot tree species to abs orb 
water from the soil 

A paper entitled " The diffusi on pres sure deficit of water in roots" 
was pre sented at the Annual Meeting of Canadian Plant Physiologists,  October 
31, 195 5 ,  Ottawa ( Binder 1214, 11 pages) . 

A paper entitled "Movement of water between tree roots and soil" is 
being prepared for publication by the Forestry Branch .  J .  L .  Farrar 

Project P-37 5 s  Ecological studies in a hardwood stand at 
Chalk River with special reference to the 
conditi on of yellow birqh 

A manusc ript entitled "Ecological Studies of Forest Trees at Chalk 
River, Ontario, Canada . III--Annual and SeaSonal March of Soil Moisture Under 
a Hardwood Stand" ( Binder 1280) 12 pages , was completed and submitted for 
publication. A f ourth part in this series--"Annual and Seasonal March of Soil 
Temperature under a Hardwood Stand" is almost. finished.  

195 5 .  
N o  appreciable change in the condition of yellow birch occurred in 

D .  A .  Frase r  

Project P-376, Soil-moisture-temperature relations of young 
birch trees 

Fiberglas s oil units used in field studies have been calibrated 
using wilting point index as indicated by sunflowers and birch seedlings . 
C ompletion ot this project requires the use of growth chamber and greenhouse 
facilities which will be available in September ,  1956 . D. A .  Fraser 

Project P-377 ' Measurement of movement and distribution of 
radiois otopes in healthy and decadent t£ees 

An invitation paper entitled "Translocation of Minerals in Tree s"  
was presented at the Annual Meeting of Canadian Plant PhySiologists , October 
31, 19 5 5 ,  Ottawa . This paper was enlarged and accepted for publication as 
a Forestry Branch Technical Note . ( Binder 1241, 21 pages � )  



A report on the first course for non-U .S . citizens on tlUse of Radio
isotopes in Biological Research at the Oak Ridge Institute of Nuclear Studies" 
was submitte d .  ( Binder 1206, 21 pages . )  

Spruce and birch seedlings are being grown in soil with radioactive 
calcium added .  D . A .  Fraser 

Proj ect P-381: A study of the ' effect of s oil moisture and 
s oil temperature on the germination of 
tree seeds 

During the current season emphasis was placed on the soil temperature 
factor by carrying out identical experiments at three temperature ranges :  
45-50°F; 70-75 °F; 95-100°F.  Jack and red pine seeds were sown in coarse sand, 
nurse ry  soil, and mull at normal moisture capacity and sealed into 14-ounce 
cans placed in water baths for 10, 12 , and 16 days .. No germination occurred 
at 49 °F . ,  nor did any occur in mull at any temperature . The latter was 
attributed to the action of soil organisms in depleting the oxygen supply 
below the essential minimum. J .  W .  Fraser 

Project P-383 : The effect of light on the growth of white 
pine seedlings 

Five light conditions were created in the nursery through use of 
lath and screen s helters .  Four-year-old white pine seedlings were planted in 
the shelters and thei r growth studied during the e nsuing four years . At the 
end of that time , a proportion of the seedlings were carefully dug up and oven
dry weights determined . Oven-dry we ights of both roots and tops increased 
proportionally with an increase in light up to full daylight . Height growth, 
on the other hand, s howed little increase beyond about 40 per cent of full 
dayligh t .  The results are now being prepared for publication. 

Proj ect P-385 :  Physiological study of factors influencing 
flowering in spruce 

K.  T .  Logan 

An experimental plot of white and black s pruce on different moisture 
regimes is being studied for flowering and growth characteristics . There are 
indicati ons that 1956 will be a good flowering year. 

Work on the effect of photoperiod and antiauxins on the induction 
of flower. formation in young spruce trees is being c ontinued. 

D .  A .  Fraser 

Project P-386 : The effect of temperature on germination, growth, 
and development of native tree species 

Work on development of instrument shelters was continued from May 
to December . This was done in the new nursery area in conjunction with daily 
records of rainfall, evaporation, temperature and humidity. At the same time, 
similar information was obtained daily on a normal grass-covered site at Thomas 
Field. Recording 3-pen soil-thermographs were installed at both locations to 
check the best method of installation and operation on a year-round basis . 

J .  W.  Fraser 
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Problem 19 

TO DESCRIBE AND INTERPRET FOREST CONDITIONS 
IN TERMS OF THE ENVIRONMENTAL FACTCRS 

This is a companion problem to No . lB . Both problems deal with certain 
of the �nvironmental factors . Problem lB deals with the effect of these factors 
in the tree ; Problem 19 deals with the occurrence of t hese factors under natural 
conditions, and their modification by silvicultural procedures . There is a 
close relationship between the investi gations under this problem and site 
classification . Thus far, work has been confined to that which is essential 
for carrying out certain projects in Problem lB, and is reported under that 
Problem. 

Project P-37l: Growth of white pine seedlings under 
aspen stands 

Project P-372 : Frost resistance of young s eedlings 

Project P-375 :  Ecological studies in a hardwood stand at 
Chalk River with special reference to  the 
condition of birch 

Problem 20 

SELECTION, BREEDING, AND GENETICS OF SPRUCE 

K .  T .  Logan 

J .  W.  Fraser 

D .  A. Fraser 

Current work continues to concentrate on the investigation of 
material established in plantations and elsewhere in order to obtain a better 
idea of the patterns of variation in spruce , particularly of growth in relation 
to climate . 

Project P-13l : Study of racial and clinal variation 
in red spruce 

The seedbeds of the red spruce provenance experiment were successfUl 
only at Acadia, while those at Valcarti er and Petawawa were rather poor . Al
though twice the amount of seed necessary was s own, it is doubtful if the exper
iment can be planted according to plan. 

One hundred and seventy-five grafts of red spruce were made . 
M .  J .  Holst 



Project P-132: Study of racial and clinal variation in the 
white spruces of the Great Lakes--St . Lawrence 
Forest Region 

Cone collections planned for the fall were abandoned owing to the 
paucity of cones . It is hoped that t he hot and dry summer will induce a 
heavy flowering in 1956 . 

53 . 

A day-length experiment with 1-0 stock of a variety of white spruce 
provenances was conducted (Exp. No . 145) exposing the seedlings to 8, 12, 16 
and 20 hours of light . No clear differences appeared between provenances , 
although the differences between treatments for all provenances were quite 
marked . 

Two one-parent progeny tests (Exp. No ' s .  7l-A and 71-B) and a 
provenance test including white and Norway spruce (Exp. No . 73) were field 
planted. An experiment was planted using yellow tipped and healthy white 
spruce (Exp. No . 164) in an attempt to  determine the cause and effects of 
the yellowing. 

A provenance experiment with Labrador, Quebec and Ontario white 
spruce was sown in the nursery (Exp. NO $ 144) . It is expected this material 
will be used for the study of the variation of botanical characters . 

Exp. No . 165,  similar to Expo No.  73 above, was planted at 
Harrington Forest Farm, P .Q. 

The following article was published : 

Some Provenance and Selection Problems in Eastern Canadian Tree Breeding. 
M. J .  Holst . Pulp and Paper Magazine of Canada . Woodlands Review. 
PP.", 18-23 • .  November 1955 . M.  J . Holst 

Project P-133 : Location, recording, testing and preservation 
for the future , of superior phenotypes of 
white spruce in the Great Lakes--St . Lawrence 
Forest Region 

Ten white spruce plus trees were selected within and about Algonquin 
Park, and 1, 000 grafts were made from them. 

It is proposed to make a further search for plus trees within areas 
which have a climate similar to that at the Petawawa F .E .S . It is hoped that 
cones may be collected from previ ously selected white spruce . 

Project P-134: Study of racial and clinal variation in 
black spruce 

M. J.  Holst 

A black spruce provenance experiment (Exp. No. 143 ) , including 
Labrador,  Newfoundland, Quebec and Ontario provenances,  was sown in the 
nursery. 

M. J .  Holst 
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Project P-135 : Investigation of the red s pruce--black 
spruce problem 

A one-parent progeny test (Exp. No. 72) of black spruce and red x 
black spruce hybrids was planted . Some herbarium material was collected for 
further study. 

It is proposed to cross black spruce with southern red spruce . 

The following paper was published: 

Notes from a trip to the Southern United States, January 1953 . 
Heimburger and M. J o  Holst . Forestry Chronicle 31( 1) : 60-73 . 

C .  C .  
1955 0  

Project P-136 : Provenance experiments wi th Norway s pruce 
and other exotic spruces 

Mo J .  Holst 

Stock from the following experiments were s hipped as 2-0 seedlings 
for transplanting and the subsequent establishment of plantations : 

57 

166 

Title 

Provenance experiment including 
five races of Norway spruce to 
be planted in Quebec 

Observation plots of German and 
Austrian Norway spruce originat
ing from plus stands, Gore Bay, 
Ontario. 

The following experiments were sown :  . 

142 

141 

131 

Comparison of branch types of 
Swedish Norway spruce from 
Hede sunda 

Same title 

Observati on test of nine
· 

Norway spruce provenances . 

Agent 

Forestry Branch 
Valcartier F .E .S . ,  
P.Q.  ( also Nicolet 
and Drummondville) 

Ontario Paper Co.  
Gore Bay, Ontario . 

Forest Ranger School 
Dorset, Ontario. 

Petawawa F o  E .  S .  

Forest Ranger School 
Dorset, Ontario .  

M .  J .  Holst 

Project P-137 : Breeding of weevil-resistant and frost.;.hardy 
Norway spruc e f or eastern Ontari o  and elsewhere 

Acquisition of material c ontinued, based on the hypothesis that weevil 
resistance can be transferred to Norway s pruce from white spruce ( or Picea 
pungens ) by means of an intermediate crossing bridge . Sitka spruce is a 
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possibility, but a s  it i s  a coastal species it i s  not hardy in a continental 
climate . It is likely Picea kojami or f. koraiensis would be better for the 
purpose . However, it has been difficult to locate material of these Asiatic 
s pecie s . 

Two single tree progeny experiments ( NO I S .  120-A and 120-B) were 
planted. Nine hundred and sixty-three grafts were made of 13 Norway spruce 
select�d in New York and Quebec for thei r high resistance to weevil damage . 
The collection of slender,  hardy, and potentially weevil-resistant Norway 
spruce now totals about 30. 

Norway spruce at Hudson ' s  Place ( P .A �  118) were self-pollinated 
in an attempt to define weevil resistance and weevil susceptibility. 

In order to further the development of a crossing bridge between 
white and Norway s pruce,  the following material was propagat ed : 

Picea kojamai and 
Picea sitchensis 
Three population 

Russian Norway 

Picea omoreka - 80 grafts 
• • • • • • • - 20 grafts 

samples of 
spruce • • • • - 209 grafts 

Sitka spruce is susceptible to both the eastern white pine weevil and the 
western Sitka spruce weevil . White x Sitka spruce hybrid seed from stands 
in Denmark were put on trial for hardiness and weevil resistance in the 
following localities : 

Acadia, N.  B .  
Quebec 
Newf oundland 
New York 
Petawawa, Ontario 
Dorset , Ontario 

Exp. No . 134 
Exp. No . 135 
Exp. No . 136 
Exp. No. 138 
Exp. No . 139 
Exp. No . 137 

These hybrids , together with selected white spruce and Norway spruce provenapces ,  
were also sent to:  

Green Timber Nursery, B.  C.  Exp. No . 129 
Forest Industries Nursery, Wash .  D .  C .  Exp. No. 127 

The following work is proposed for 1956-57 . 

1 .  To cross local white spruce and Norway s pruce with pollen 
collected in various arboreta of Picea kojamai, Picea koraiensis 
and a northern type of Picea jezoensis . 

2 .  To select more weevil-resistant Norway spruce . 

·3 . ' To graft population samples of Picea kojamai , Picea koraiensis , 
and northern Picea jezoensis . 

The following reports were written or published : 

1 .  An Observation of Weevil Damage in Norway Spruce . M. J . Holst . 
Forestry Branch, Tech. Note No . 4. 195 5 .  3 pages . 

2 .  BrE;leding for Weevil Resistance in Norway Spruce . M. J .  Holst . 
Zeitsch. Forst genetic 4( 2) : 33-37, 1955 . 
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3 .  Notes on the Norway Spruce-White Pine Weevil Relationship in the 
Adirondacks . Alumni News . New York Range r School. In print . 

4. Travel Report for a Trip to New York and Quebec Made in the Fall of 
19 55 by Mark Holst . File Report . 10 pages o M o  J . Holst 

Problem 21 

SELECTION»  BREEDING. AND GENETICS OF HARD PINES 

Project P-139 : Study of racial and clinal variation 
in red pine 

Hybridization with red pine was planned for t he spring, but flowering 
occurred about two weeks earlier than usual and pollen requested from outside 
did not arrive in t ime to be of use . 

The nursery provenance experiments (Exp. No o 68 and 68-A) >> and 
nursery one-parent progeny test (Exp. No . 69) were followed with p..'1enoJ.ogical 
observations . A rough check of these data indicates that differences in 
height of various provenances are not only related to differences in SlllnIDer 
temperature index ( or length of growing season) but also seem to be related 
to inherent differences in growth cycle . 

The one-parent progeny test s howed surprising differences . It is 
usually very difficult to see differences in growth and quality in any one 
stand, as most stands originate from few mother trees after fires . The trees 
are therefore closely related. Instead of testing a number of trees from one 
stand, one tree from each of several stands scattered within the Petawawa 
F oE . S o  area was tested . The differences in height-growth displayed in t his 
small experiment were clearly related to growth cycle, i . e . the trees of 
exceptional height also displayed exceptional growth curves . 

A number of red pine provenances were subjected to various day 
lengths � but the experiment failed, perhaps because of too heavy ( ri.ch) s oil 

and over-watering. 

In 1956 it is proposed 1) to conduct phenological observations on 
th€ red pine nursery provenance experiment (Expo No o 74-A) ; 2)  write a report 
on red pine provenance experiments ;  3)  propagate promising single trees � and 
4) plant two field provenance experiments ( Exp . No ' s o  74-B and 74.-C) 0 

Project P-140 : Study of racial and clinal variation 
in ,jack pine 

Mo .J . Holst 

The jack pine nursery provenance experiment was followed with pheno
logical observations to study the shoot growth pattern in relation to total 
height of the various provenances . The data have not yet been compiled (Expo 
No . 70) .. 

The jack pine provenance problem is now under intensive investigation 
in the Lake States . The Forestry Branch was offered s ome of this plant material 
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for planting ,in Canada . Sixteen jack pine provenances were planted at Petawawa 
F .E .S . in an ex�r�nt with a statistical des.ign (Exp. No . 125) , and 
observation plots with the same 16 provenances were planted at Valcartier 
F .E .S .  (Exp. No . 132) and at Harrington Forest ,Farm (Exp. No . 133) . 

About 1, 000 'grafts �re made of 'jack pine Population samples (Exp. 
No . 130) . This material is intended for future provenance hybridization. 

Project P-1U : Provenance expe riments with exotic 
hard pines 

M. J .  Holst 

Fifty-six grafts of t he group Laric iones and hybrids were field 
planted in the Pine Graft Arboretum, P .A .  115 . 

An observation and selection plantation of single-stemmed mugo pine 
is to be planted in 1956 (Exp. No. , 184) . 

One hundred and thirty-five grafts are to be planted in the arboretum. 

Project P-l42 : Finding, recording, testing and preserving 
for the future superior phenotypes of red 
pine 

M.  J .  Holst 

Phenological observations were made on Expe riment No . , 69 ,  nursery 
one-parent progeny test , throughout- the growing season . The data were 
summarized and a report is t.o. be w.ritten. M.  J .  Holst 

Project P-144 : Breeding of hard . pine · types resistant to 
European pine shoot moth 

A few crosses were made on rootstocks and scions in the greenhouse , 
including Scots pine and red pine crossed with Virginia pine . 

It is proposed to pollinate Petawawa red pine with southern ( Lake 
States )  red pine , and with Pinus densiflora and f. thunbergii . 

The following report was published: 

The Breeding of Hard Pine Types Resistant to Euro pean Pine Shoot Moth. 
(Rhyaconia buoliana Shiff � ) M. J . Holst arid C .  C .  Heimburger .  Forestry 
Chronicle 31(2) : 162-169 . 1955. M. J . Holst 

Project P-145 : Investigation of flower-inducing techniques 
for hard pines 

In an attempt to overc ome the juvenile phase in pine seedlings , a 
number of experiments were initiated wi th red, jack, and Sc ots pine using a 
combination of varying day lengths ,  so il fertility and pH, and shock treatments, 
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(Exp. No ' s .  148, 150, 152, 154) . The flower-inducing effect of a combination 
of fertilizer and root pruning on standard size nursery plants of red, jack, 
and Scots pine was also investigated (Exp. No . 156) , and the same c ombination 
was studied in man-height plantations of Scots pine (Exp. No. 157) , red pine 
(Exp. No . 159 ) , and jack pine (Exp .  No. 160) . Various fertilizers applied in 
three d oses were given to one of the young red pine plantations in Drury Forest 
which was thinned fOr s eed orchard purposes by the Ontario Department of Lands 
and Forests (Exp. No. 167 ) . 

The e ffects of t he treatment s used in the expe riment s established 
in 19 55 will be measured in 1956 . It is proposed to estaQlish further exper
iments to induce flowering. 

Project P-146: Interspecific hybridization in the 
group Ins ignes 

M. J o  Holst 

Jack pine was cros sed with Virginia pine in the greenhouse .  It ;as 
again observed that jack pine a� ort the flowers readily. 

It is proposed to repeat the cros ses on jack pine with Virginia pine . 

Twenty grafts were field planted in P.A .  115, and 430 grafts are to 
be planted in the spring of 1956. 

Project P-147 : Selection of the perfect Scots pine 
Christmas tree 

M. J .  Holst 

To meet requests for information about Scots pine provenances suit
able for Christmas trees, our Scots pine provenance experiment was measured 
and rated for important Christmas tree characteri stics (Exp. No . 170) 0 The 
conclusions of this study were that although none will give 100% utilization, 
there was a great difference between provenances .  It is suggested that plus 
trees should be selected and propagated for seed orchard purposes . 

Five Scots pine Christmas trees were selected and grafted ( 117 
grafts ) .  The t otal number of potential elite Christmas trees is now fort y o  

M .  J o  Holst 

Problem 70 

SELECTION! BREEDING, AND GENETICS OF MISCELLANEOUS CONIFERS 

This problem i s  c oncerned mainly with exploratory investigations into 
the hardiness of rare c onifers of potential value . Important Canadian conifers 
on which a small amount of tree breeding work is done are included.  

The work in 19 55 consisted mainly in increasing the collection o.r 
various c onifers . 



Project P-14$: Provenance experiments in white pine .and 
testing of the pines belonging to the 
secti on Cembra and Paracembra 

.59 . 

White ' pine nursery experiment No. 32 was measured at the end of the 
grow.i..ng season .. 

Project P-149 : Breeding of larch suitable for uplands 
in Eastern Ontario and elsewhere 

M .. J .  Holst 

The seed of one lot of improved Alp larch was distributed for trial 
at Petawawa ; �ew York; Dorset, Ontario;  and Drummondville , P.Q.  (Exp .. No. 172) . 

The following report was written: 

Observation of various provenances and single tree progenies of Larix for 
further selecti on. M. J .  Holst . Establishment report for Expo No. 35 . 
(Binder 1203) 7 pages o  

Project P-150 :  Selection of suitable Douglas fir for 
Eastern Ontario and elsewhere 

Mo J .  Holst 

2-0 Douglas fir was lined .out in the transplant beds in the spring. 

Problem 72 

DEVELOPMENT OF TECHNIQUES AND THE MAINTENANCE OF 
FACILITIES FOR 'lREE BREEDING 

Project P-4: Acquisition. aild ·distribution of 
plant material 

M. J .  Holst 

Aspen pollen wa.s sent to Sweden, Denmark, and France, and extensive 
collecti ons of balsam fir seed were made for the benefit of reforestation 
projects in Greenland and Iceland. 

Other small requests for plant material were filled. 
M. J .  Holst 

Project P-51: Nursery work 

A total of $1, 300 2-0 seedlings were transplanted . Fifty per cent 
were s pruce, 40 per cent hard pines1 and 10 per cent larch. 

The nursery was enlarged by 3 .9 acres by cutting and clearing a 
red pine stand south of the nursery. fhis makes a total of 15.6  acres . 

M. J .  Holst 
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Project p-60: Techniques in forest tree breeding 

Experiment No. 124 was conducted to investigate the inter-species 
grafting of red, jack and Scots pine . A total of 184 grafts were made . The 

preliminary results indicate that : red and jack pine do very poorly on each 
other; jack pine does best on jack pine , Scots best on Scots, but red pine 
does best on a Scots pine rootstock. 

The following reports were presented:  

Scion Storage and Graft Protection in Spring Grafting of Red Pine . 
M .  J .  Holst . Issued as Technic� Note No. 29 . 11 pages . 

Phenology of Rootstocks and Grafts in a Timing Experiment with �utumn and 
Winter Grafting of Norway and White Spruce . M.  J .  Holst . (Binder 1117) 
21 pages . 

Greenhouse Grafting of Spruce and Hard Pine at the Petawawa Forest 
Experiment Station . M.  J. Holst, J .  A. Santon, and C .  W. Yeatman. 
Issued as Technical Note No . 33.  24 pages . 

Forest Tree Breeding in Canada . M. J . Holst . 
M .  J .  Holst 

Project p-6l: Establishment and maintenance of experimental 
plantations related to tree breeding 

The test Plantations established in 1955 have been listed under the 
appropriate project headings above . 

A total of 21, 500 plants were planted in e ight experiments at 
Petawawa F. E .  S .  Four hundred and fifty grafts were planted in the pine 
graft Arboretum. Some 16, 500 2-2 transplants were shipped out for field 
Planting at Valcartier F .  E .  S .  and at Harrington Forest Farm. About 74, 600 
2-0 seedlings were sent to Gore Bay, Valcartier, and Harrington Forest Farm 
for transPlanting and for subsequent field Planting. 

Plantation areas have been cleared and partly cultivated for the 
1956 planting program. 

The following reports were written: 

Report on Spring Planting 1955 .  File report (Binder 1194) 10 pages . 
C .  W. Yeatman. 

Brush Spraying--1955.  File report . C .  W .  Yeatman. 3 pages . 
M.  J .  Holst and C .  W. Yeatman 

Problem 23 

INTENSIVE MANAGEMENT ON SELECTED SUSTAINED YIEID UNITS 

Relatively small forest areas , on which intensive silviculture and 
management can be conducted, are part of the Station research program to provide 
for practice , observation, and demonstration. The timber removed is either 
used by the Station or sold. 
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Project P-82 � Corry Lake woodlot 
.e 

, This 60-acre woodlot has received regular treatment Slllce 1942. This 
year, Compartment 5 was marked and cut. over as prescribed in the management 
plan.. Next year it is proposed to revise tilis management pla.71 for future work. 
An assessment of past work and its results will be made and published. 

M .  G. Bowen 

Problem 24 

, SILVICULTURAL TREATMENTS OF STANDS 

The importance of silviculture in Canadian forestry is rapidly 
increasing . There is need for more knowledge to aid the development of silvi
cultural skills and to determine the treatments best suited to various 
conditions . These treatments must be tried and compared.  

Project P-37 g Logging for jack pine and mature conifers 
in white birch--balsam--spruce--pine type 

This project was initiated to study the results on the residual 
stand after logging for jack pine and other mature conifers o The two tran
sect plots were measured in 1938, 1945 and 1955 . A report will be prepared. 

Proj ect P-242 x Headquarters silvicultural area 

The objects of this project are to experiment� practice,  and 
demonstrate silviculture on an intensiv.e yet practical basis on a variety 
of sites in one large area . 

Emphasis is being placed on the silvicultural treatment of stands 
on specific sites . Sustained yield is not an immediate objective o 

An area of s ome 1, 000 acres in the vicinity of the Station head
quarters has been definitely set aside and some 4, 000 acres adjacent have 
been reserved. A preliminary plan has been written and si te maps prepared 
to assist in applied silviculture . 

Two and one-half miles of right-of-way were opened up and the 
timber removed as a salvage operationo Further salvaging was done on a 65-
acre area that had been damaged during Hurricane Hazel and which is now being 
subjected to a general improvement cutting. It is planned to extend the 
basic road system a further .3�. miles next year and to complete the following : 

Maps showing data useful for silvicultural and 
other operations . 

Selection and sainplin.& of treatment areas . 

Location of access trails o 

A comprehensive silvicultural plan and related 
working plans o M.  Go  Bow-en 
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Project P-325 : Strip cutting of jack pine , effect 
on reproduction . 

Technical Note No. 1, "Strip-cutting in a mixed pine stand" , by 
J .  W .  Fraser and J .  L .  Farrar, ( 16 pages) has been distributed . The project 
has since been closed and the data transferred to P-34. 

Project P-378: Regeneration on cut-over pine stands 
on specific sites 

A report was submitted by E .  S .  Atkins on the results of this study: 
"A preliminary investigation of the relat ionship between growth of white pine 
regeneration and soil fabric in Eastern Ontario" . ( Binder 1228) 'J pages . 

MISCELLANEOUS PETAWAWA PROJECTS 

Project P-220: Debudding of red pine 

The objective in de budding trees is to produce a knot-free butt log . 
Three plots were established to study the de budding of red pine . The debud
ding on two of the plots was discontinued in 1950 as the trees had produced a 
16-foot clear log . The third plot was debudded again in May 1955 . The treat
ment on this plot will be continued for another year by which time most of the 
trees will have the required 16-foot clear log . 

Diameter and height measurements were made on all plots during the 
year . Preliminary analysis of the data s hows that de budding has reduced the 
diameter, height,  and volume of the trees but this may be offset by an increased 
return from the c lear log when the trees reach maturity. A .  B .  Berry 

Project P-224: Work on permanent sample plots 

The primary object of this project is t o  peri odically remeasure and 
maintain most of the .permanent sample plots on the Station which have been 
used for specific research pro jects . Information i s  obtained on the growth 
and other changes in individual trees and stands in a variety of cover types 
and conditions . 

During the year all the trees on a total of 29 permanent sample plots 
were remeasured and the data were compiled using IBM mark-sensing techniques .  
Next year another 29 permanent sample plots will b e  dealt with in the same 
manner according to the remeasurement schedule. A .  B .  Berry 

Project P-225 :  Natural Areas 

The objectives here are to reserve from cutting areas which are 
representative of important cover type--site type combinations in the region, 
and to observe and study their ecology. 

Seven areas had been established pri or to 1954. One additional 
area was established in 1954 and the sampling c ompleted in 195 5 .  It is 
proposed to establish additional areas at the rate of one a year for the next 
ten years . 

A .  B.  Berry 
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ONTARIO RESEARCH UNIT 

Summary 

The preparation of a bulletin on the white and red pine cover type 
in Ontario �d Quebec was coptipued , a.p.d. publication is expected in 1957. 

At the request of a l�rge compapy , ope:r;'atip.g in white and red pine, 
a co-operative cutting experiment was set up to iny�stigat� met�ods of regener
ating pip.e on dumped till . _  

The Goulai s aiver Observation Area i s  to pe remeasur�d in 1956 . The 
area was reconnoitred in 1955 to determine the l�d form� , �3i t� and cover type 
relations , and road condition� . 

The second aimual regenel,"ation survey of a yellow birch cutting experi
ment area at Kennisis Lake was carried out . The 1955 growing season was one 
of the hottest and driest on record, but, .even on. the drier s:1tes of the treated 
section,  yellow birch seedlings put on excellent height growth, and some of the 
2-year seedlings are now more than 5 feet tallA Deer browsing is becoming a 
serious problem, and 5 deer exclosures were erected to assist in the assessment 
of future damage . 

A new project (also at Kennisis Lake ) was initiated to find means of 
improving yellow birch stocking of cut-over land . The experiment is on land 
that was logged 9, years ago and failed to regenerate to yellow birch . Trees 
were frill-girdled and poisoned , leaving a uniform residual stand providing 50 
per cent shade . Seedbeds were prepared b.Y a .D-6 caterpillar tractor equipped 
with a bulldozer blade . Alternate l�chain strips were scarified , and since no 
yellow birch seed trees were . present, the scarified areas were seeded . 

In 1956-58 a cutting experiment was carried out , in the black spruce 
swamp type at the Pe�wawa Forest Experiment Station, to determine the effects 
of commercial, clear , and partial cutting, combined with three methods of slash 
disposal . The results show satisfactQl:'Y black spruce reproduction under all 
treatment-combinations and heaVY mortality wherev�r �ore than 50 per cent of 
the stand was removed in partial cutting . 

An investigation of methods of preparing height/diameter curves was 
completed and a report will be written in 1956 . 

Plantations of 11 pulpwood companies were examined near Iroquois Falls, 
Kapuskasing , Fort William, Savanne, Goulais River, Agawa River , Manitoulin Island 
and the Lievre River o Representative samples were examined in detail and 
emphasis was given to growth measurements and observations of stand and . site 
conditions . The work will be extended to other areas and c ompleted in 1956 . 

A total of 2 , 250 white spruce seedlings were planted b.Y the saddle , 
half saddle , and wedge methods . The different planting methods have not been 
reflected in appreciable growth differences,  but first-year survival was 20 per 
cent less for the full saddle than for the other two methods . Winter mortality 
was light . Most of it occurred during the hot-dl:'Y summer of 1955 0 
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Problem 41 

SILVICAL CHARACTERISTICS AND APPLIED SILVICULTURE IN THE 
WHITE AND RED PINE COVER TYPES IN ONTARIO AND QUEBEC 

The white and red pine cover types ,  once so abund��� in Eastern Canada, 
are not reproducing after cutting . Eefore effective action can be taken to 
halt this  trend, information i s  required on the silvical characteristics of 
the species forming the cover types ,  and on practical silvicultural methods 
for regenerating them . 

A survey of white and red pine areas in Ontario and Quebec was made 
to gather data on the silvics , ecology:, growth, yield, and response to different 
types of disturbances .  The information and experience gained i s  a necessary 
preliminary to intelligent research planning , and will also form the basis of 
a bulletin on the cover types . Current work i s  being directed toward the pre
paration of thi s  bulletin. In addition to the results of the survey , it will 
include a review of literature " previously, unpublished results from a variety 
of research proj ects,  and recommendations for silviculture . 

The bulletin forms "the grotm,dwork for long-term objectives in the 
white and red pine cover types . These are directed to.ard developing and 
testing methods of regenerating pine, and ,of improving their growth on the 
sites on which they normally occur . Regeneration studies are being carried 
out on two important land types,  and preliminary results will be available 
within two years . 

Proj ect H-87 : Preparation of a bulletin on the white and red pine cover 
type 

. - .  

The data have been compiled and analysed, and drafts qf individual 
sections prepared . Preparation of this report took much longer than was 
expected, and the publication will not be available until 1957 . 

G .H .D.  Bedell 

1955-56 Reports 

(1) Silvic s  of White and Red Pine - Chapter II . J .1. Farrar . Based in part ' 
on material supplied b.Y other contributors. ( Binder 1261) 51 pages . 

( 2 )  Regeneration o f  White and Red Pine - Part 1 :  N_tural Regeneration . 
K oT o  Logan. (Binder 1215) 58 pages . 

(5 )  Growth and Yield of White and Red Pine (2nd draft) .  R.J . McCormack . 
(Binder 1126) 59 pages .  

(4)  Chapter VII - Part III - Harvest Cuttings - Review. R.J . McCormack . 
(Binder 1229) 4 pages .  

(5) Chapter VIII - Recommendations for Silvicultural Management - Natural 
White and Red Pine Stands .  R.J 0 McCormack . (Binder 1249) 7 page s .  

(6 )  Review of  Applied Silviculture in  the White and Red Pine T.ypes . 
RoJ o McCormack. (Binder 1121) 4 pages .  



Proj ect H-IOO * .  &colpgy of the white and . red pine cover types 

At the request of a 'large compaoy operating in white and red pine , 
a co-operative proj ect was set up to investigate methods of regenerating a 
dumped till land type 0 Seed trees were marked, the area was scarified 
during the summer of 1955 , and was logged .in the late fall of the same year o 
Seedfall was estimated o 

Germination and survival on the treated area will be followed and 
compared to that of an adjacent control area. No resYlts will be available 
for at least ,two years o A statement on thi s  project i s  included in head 
office report o R.J . McCormack 

Reports 

(1)  Recommendations for Treatment of Glacial Till Areas . R.J . McCormack 0 

4 pages o 

( 2 )  Report on Pine Problems in the North Bay District . R.J . McCormack. 
5 pages . 

Proj ect P-579 :  Direct seeding of white and red pine under aspen st��s 
on s�y outwash areas 

Many outwash sands �uitable for pine are occupied by poor aspen 
stands " and means of type conversion are being studied . During the Sl.unmer 
of 1955 further tests of reg�nerating pine by seeding, and by planting with 
seedbed stock, were tried . Both spring and fall treatments were investigated, 
and some of the seed was treated with a rodenticide . An extremely hot·-<!ry 
summer resulted in excessive mortality., and further experimentation will be 
necessary 0 R.J . McCormack 

Proj ect P-580 : The influence of local climate on the phenology of 
white, apd r.ed pine 

Further studie s  of local climate effects on the phenology and 
growth of white and red pine were carried out in 1955 . Measurements of 
climatic factors were extended to include air movements and surface tempera
tures . A report on the results of two years ' measurements will be available 
early in 19570 RoJ . McCormack 

Petawawa Pine Projects 

A series of proj ects was examined, and the following reports 
written :-

Reports 

(1) Browsing in Natural Pine Stands at Petawawa, Ontario. RoJ . McCormack 
and AoBo  Berry . (Binder 1209 ) 7 pages .  

(2)  Releasing an Under�tory of White and Red Pine - Proj ect P-27 . 
R.J . McCormack and A . B .  Berry . (Binder 1255) 11 pages .  



(5)  Growth and Development of an Understory - 15 Ye� After Removal of a 
�ed Pine OVerstory - Project P-M o R.J . McCormack. (Binder 1227) 
8 pages o .� 

(4)  Growth and Development of a White and Red Pine Understory After Four 
Intensities of OVerstory Removal . R$J . McCormack. (Binder 1255) 17 
pages 0 

Problem 42 

DEVELOPMENT OF PRACTIC� SILVICULTURAL METHODS FOR 
THE MANAGEMENT OF TOLfiliANT HARDWOOD STANDS 

Most tolerant p.ardl'ood l;l1:.ands ar� .all:,"�fi)d associatioJJ,s iIl- whicl1 
yellow birch and sugar maple are the predominant species�  �e maple is 
mo�tly defective, or contains mineral stain . Pre,sent lpgg�ng methoc;ls usually 
leave a residual stand of this defective maple which could only be ueed for 
such products as dissolving pulp, firewood, and charcoal. These overmature 
and defective trees suppress advance growth so that it, in turn, becomes 
defective before reaching maturity . The scarcity of yellow birch regeneration 
is mainly due to seedbed conditions, and to its inability to compete with 
sugar maple advance growth , particularly when under the shade of a comparatively 
heavy resid�l stand. 

. 

Treatments are being tested to regenerate the various sites to 
trees capable of producing merchantable timber . 

Proj ect H-77 :  Growth and yield survey Goulais River Area, (Forest Section 
L.10) 

The Goulais River Observation Area, north of Saw..t Ste . Marie , is 
to be remeasured in 1956 . In 1955 the land forms were described and relations 
of sites and cover types were determined .. In addition, a 4-man party relocated 
175 line plots , reblazed the lines to and between them, and repaired some of 
the access roads. A site map of the area has been prepared from ai.r photographs .  
( A  statement on this project. if! also included under Head Office rePort) � ·  

J .II. Jarvis 

Proj ect H-84 : The quality and. quantity of tolerant hardwood reproduction 
in the northern part of the maple--birch--beech region of 
Forest Section L04, with special reference to yellow birch 

Reports 

(1) An Ecological .pprpach to Tolerant Hardwood Silviculture . J .11. Jarvis.  
(Binder 1150) 64 pages. 

This report is being published as a technical note . It summarizes 
the findings of a survey of tolerant hardwood stands in the northern part of 
the Great .takes-St .. Lawrence Forest Region in Ontario and Quebec . The 
forest sections have been divided into physiographic districts, and those in 
which tolerant hardwoods are most common have been described. The ecological 
characteristics of the hardwood species are discussed and recommendations 
made for their silvicultural management in each physiographic district. 

J .11. Jarvis 



Project H-92 � Cutting and seedbed preparation to improve the stocking 
to yellow birch in tolerant hardwood stands near Dorset� 
Ontario  

The second annual regeneration survey was carr�ed 9ut� and the quantita
tive data Vlere supplemented by an observational assessment of yellow birch 
seedling survival and development. Treated areas are still more than 70 per 
cent stocked � the stocking on the controls is  55 per cent . Furtb.ermore$ 
growth rate and chance of survival are much better, even on the driest sites 
of the treated area . The rapid height growth of the birch seedlings was maintained 
in spite of the extreme heat and drought in 1955 , and some of them exceeded. 5 
feet in height at the end of the second growing season o 

Deer browsing is  becoming a serious problem, and 5 deer exclosures were 
erected to f�ish means of assessing its effects . 

J oMo  Jarvis 

Reports 

(1) Deer Browsing on the Experimental Area at Kennisis Lakeo J olilo Jarvis o 
(Mimeographed for limited distribution .  S .  & M.  56-5) 5 pages o  

(2 )  Cutting and Seedbed Preparation to  Improve the Stocking to .Yellow Birch, 
Eyre and Havelock Townships , Haliburton County , Ontario o  J oMo Jarvis .  
(Mimeographed for limited distribution.  S .  & M .  55-7) 4 pages o  

( 5 )  Cutting and Seedbed Preparation to Regenerate Yellow Birch in Haliburton 
County� Ontario .  J oMo  Jarvis .  (Binder 1255)  18 pages o  

This report is t o  be published as a technical note o 

Project H-94 : Removal of defective trees to improve the yield of sugar 
maple growing on calcareous soils , Manitoulin Isle�v 
Ontario 

The experiment was carried out in two phases .  The firstJ) or establish
ment phase, was completed in the fall of 1954 . The second phase was carried 
out in 1Iay ,  1955 0 It included : (1) girdling and poisoning. the marked trees 
in the treated are�s ; (2)  laying out and tallying twenty-four l/5�acre permanent 
plots; and (5)  making a site map of the area . J oMo Jarvis 

Reports 

(1) Removal of Defective Trees to Improve the Yield of Sugar Maple Growing 
on Calcareous and Dolomitic Soils, Manitoulin Island, 1954 . J oMo Jarvi s . 
(Binder 1258) 42 pages . 

This  i s  an establishment report, providing a record of the data taken 
and briefly discussing the cultural treatments to be undertaken .  

Project H-I07 ; Girdling and seedbed preparation to improve the stocking 
to yellow birch in cut-over tolerant hardwood stands near 
Kennisis Lake 

A series of experiments is  being established �o develop methods for 
improving the yellow birch stocking on tolerant hardwood siteS. o Some of these 
experiments .  (Project H-92) were established in uncut stands at the time of 
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10ggiIli-. _ Thi s particular proj ect i s  on an area which was logged 9 years ago 
and ha� not regenerated to yellow birch . It is on land belong�ng to Hay and 
Compa.D¥ Limited, in Guilford Township near. Hal�burton, Ontario . In September, 
4 sections of 10 acres each were laid out . Two were chosen at random for 
treatment and two were reserved as controls . 

On the treatment area , the main canopy was reduced so that shading 
would be 50 per cent o Trees to be killed were frill girdled and poisoned; the 
girdling resulted in a reduction in basal area from 50 to 50 square feet per 
acre 0 

Seedbeds were prepared with a 0-6 caterpillar tractor equipped with 
a bulldozer blade . Because of lack of yell�w birch seed trees, the scarified 
areas were seeded . J •• • Jarvis 

Reports 

(1) Girdling and Seedbed Preparation to Improve the Stocking of Yellow Birch 
in Cut-Over Tolerant Hardwood Stands in Guilford Township, Haliburton 
County, Ontario o J oPo  Peaker and J •• • Jarvi s . (Binder 1271) 51 page s .  

This i s  an establishment report covering the procedure followed in 
initiating the experiment . 

Problem 44 

SILVICULTURE AND MANAGEMENT OF THE BLACK SPRUCE COVER TYPE 

Work in._th�. bla.ck spruce cover type has been mostly concerned with 
growth and yield studies undertaken in co-operation with the province s  and 
with the pulp and paper industry . 

The regeneration of cut-over areas , where advance growth is present, 
i s  not a serious problem . Advance growth i s  seldom present in adequate quantity 
except in overmature stands • .  As the need arises to cut stands at rotation age, 
for maximum production, regeneration problems will become more serious , and 
studies should be undertaken in the near future to meet thi s  need . Considerable 
background informati on has already been obtained in connection with ecological 
observations in the intolerant mixedwood cover types . 

Proj ect H-,78 : Northern Clgy Belt growth and yield survey 

Reports 

(1) Northern Clay Belt Growth and Yield Survey . D.W. MacLean and G . H . D. Bedell . 
Technical Note No . 20 . 51 pages .  

(2 )  Preliminary Volume Tables for the Northern Clay Belt , Ontario and Quebec .  
AoBo  Berry and D oW .  MacLean. (Mimeographed for limited di stribution 
S o  & Jlo  55-5) 17 page s .  

( 5 )  Basic Data for Individual Yield Plots, Northern Clay Belt Growth and 
Yield Survey . (Mimeographed for limited distribution S .  & M .  55-11 . )  
15 pages o DoW. MacLean. 

Proj ect P-528 : Commercial cut in black spruce swamp effect on reproduction 

AND 



Project. P-552 : Clear cutting and partial cutting in. l>J..ack �p:ruc.� swamps 
with various methods of slash disposal 

71 .  

,These proj ects were undertaken at the. Petawaw� , Fore,st Experiment 
Station to determine the effect of commercial , clear, and partial cutting , 
c ombined with three methods of slash' disposal , on reproduction in black spruce 
swamps . Cutting was carried out in 1956-58 , and the plots have been measured 
four times . The results show : (a) satisfactory black spruce reproduction, 
regardless of method of cutting or slash disposal; and (b) heavy mortality of 
residual stand i s  associated wi th partial cutting (where 50 per cent or more 
of the volume was removed) .  A.B. Berry 

Reports 

(1) Reproduction and Growth i n  Cut-over Black Spruce Swamps at the Petawawa 
Forest Experiment Station . A . B .  Berry and J .L. Farrar . (Bi�er 1129 ) .  
10 pages .  

Thi s  report i s  being published as a technical note . 

Problem 45 

SILVICULTURE AND MANAGEMENT OF THE INTOLERANT MIXEDWOOD COVga TYPES 

. The intolerant mixedwood c over type , c onsistin.g. of yarious mixtures 
of trembling aspenJ white birch, blac� and white spruce , and ba�sam fir, is a 
maj or source of wood for the forest industries in the boreal forest of Ontario .  
Each of the species that c ompri se the type has different silvical characteris
tic s , and most of the current management practices tend to discourage spruce 
and to favour one or more of its, associates .  This situation i s  causing con
cern to c ompany and governmental agencies . 

A few cutting experiments have been initiated, but more are needed, 
parti cularly in stands of rotation age . During the past three years ecological 
observations have been made to provide background information useful in 
planning additional silvicultural experiments . 

Growth and yield studies are continuing in co-operation with industry 
and the Ontario Department of Lands and Forests .  

Proj ect H-69 : Nipigon growth and yield survey 

Fifty yield plots were site typed_ D.  W. MacLean 

Proj ect H-89 : Harvest cutting methods and seedbed preparation for the 
increased regenerati on of spruce on mixedwood slope s ,  
Heron Bay. Ontario� 

" , Eight organizations are co-operating in pl!1��,D.K and carrying out 
this large-scale cutting experiment in an overmature mixed}'iopd , stand near 
Heron Bay, Ontario .  

Th e  work assigned t o  the Ontario Research Unit in 1955 was 
limited to ecological observations . These were concerned with the seed crop, 
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the scarified strips , and the development of the cut-over areas . 
D .  W .  MacLean 

Reports 

(1)  The Black River Experimental Area Third Ecological Report . D.W.  MacLean 
(Mimeographed for limited distribution .  S .  & M .  56-1 . ) 6 pages .  

Proj ect H-I05� Ecology of the aspen--birch--spruce--balsam type in the 
Boreal Forest Region of Ontario 

An observational assessment of the effects of environmental factors 
on the developmen� of the various species of the aspen--birch--spruce--fir 
type is being carried ou� in Forest Sections B . 4 ,  B . 8  and B.9 .  Particular 
emphasi s has been given to the influence of these factors on the e stablishment 
and survival of reproduction, in order to provide background information for 
silvicultural experime�ts o 

The proj ect was begun in 1955 . During the first two years a study 
was made of undisturbed stands and burns . In 1955 emphas i s  was placed on cut
over areas . A progre ss report will be completed in 1956 . 

D .  W .  MacLean 

Problem 46 

SILVICULTURE AND MANAGEMENT OF THE JACK PINE COVER TYPE 

Jack pine has become an important specie s  in the manufacture of pulp 
and paper in Canada, and i s  increasingly utilized for ties and lumber . It 
occurs to a large extent in stands of high yield per acre on poor sandy sites 
that would not produce an equivalent volume of any other �ecie s . 

Jack pine c ones remain unopened on the tree , and the species seldom 
reproduces itself adequately in the absence of forest fire s . As a result ,  
the majority of the cut-overs tend to regenerate to les s  desirable species . 

Proj ect H�72 : Growth and yield survey, Forest Section B . 7  

(Co-operative with James Maclaren Company , Consolidated Paper 
Corporation Limited, and the Canadian International Paper 
Company Limited) 

The Forestry Branch has been co-operating since 1948 in the establ� sh
ment of growth and yield plots in the Quebec portion of Forest Section B . 7 . 
Six hundred and sixty yield plots have been e stablished by the companies . 
Forestry Branch personnel co-operated by instructing company foresters in site 
typing and in plot e stablishment techniques , and by site typing some of the 
plots . In 1955 the C onsolidated Paper Corporati on e stablished 180 plots, 
the Internati onal Paper Company 90 plots , and the James Maclaren Company re
e stabli shed 15 plots o Forestry Branch personnel site typed 40 of these . 

Insect and disease epidemics (jack pine sawfly , spruce budworm, 
b tld birch die-back) will have a serious effect on the use of remeasurement 
data for the preparation of stand density yield tables ,  and it may be necessary 
to use empirical yield tables based on single measurement . D .W. MacLean 



Proj ect H�75 � Management plan of the West Branch Spanish River 
Unit (KVP Company) 

The 1954 seed spotting experiment was extended in 1955 by the 
seeding of 100 seed spots o One-half, chosen at random, were seeded with 
seed treated with red lead ;> in order to ascertain if this  treatment wi::!.l 
provide protection from birds and rodents o  ' J oRoTo  Andrews 

Proj ect H-I08 � The use of controlled burning to secure j ack pine 
regeneration (KVP Com�DY.�) __________________ _ 

An area of 100 acres of cut-over was prepared for burning in the 
spring of 1955 . Various numqers of seed trees per acre had been reserved 
from cutting . Part of the area was burned, and it is  planned to burn the 
remainder in 1956 � to test cpntrolled burning of such areas as a means of 
establi shing j ack pine reproduction .  J oRo T o  Andrews 

Problem 47 

GROWTH AND YIELD METHODS 

The growth and yield studies of the Ontario Research Unit are 
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mostly concerned with improving methods of preparing yield tables 9  particularly 
by the stand density index technique , and in investigating systems of forest 
classification suitable for use in collecting and analysing growth and yield 
data;> and in applying the resulting yield tables .  

The stand ' density index technique employs a numerical standard of 
stocking ( either basal area or SDI ) that is not subj ective and allows for all 
degrees of stocking o As a consequence it appears to be gaining popularity 
for use in the wild even-aged stands of the Boreal Forest . 

During the past seven years the Forestry Branch and co-operating 
companies have established 1, 900 semi-permanent growth and yield plots in 
four forest sections . Thi s  sampling appears adequate for research purposes ,  
but several companies are establi shing additional plots each year for the 
preparation of yield tables .  The Ontario Research Un! t is  co-ordinating this 
work, and when sampling is  adequate will prepare the yield tables a  To assist 
in co-ordinating the work, a summary of sampling by forest sections � site s ,  
cover type s �  and age classes has been prepared and distributed to all co
operating agencie s o  

Although techniques used i n  the field appear t o  be satisfactory , 
the preparation of stand volume tables by the currently used m�1]aI methods 
is very time-consuming . The use of punched-card equipment is being investi
gated . A report will be prepared in 1956 describing the results of an investi
gation of the method of preparing height/diameter curves . 

Reports 

(1)  Empirical Stand Density Yield Tables for the Boreal Forest of Eastern 
Canada . G oH o D o  Bedell and DoW .  MacLean . A paper prepared for the 1956 
Congress of the International Union of Forest Research Organizations . 
(Mimeographed for limited distribution .  S .  & M .  55-12) . 6 pages o  

(2 )  Empirical Stand Density Yield Surveys - Extent of Sampling i n  Ontario anq 
Quebec . D .W .  MacLean and W.G . E .  Brown . (Limited distribution So  & M.  
56-2 ) 0 14 page s o  
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Problem 48 

ARTIFICIAL REGENERATION OF POTENTIALLY PRODUCTIVE LANDS 

During the past year work was 11mi ted to t-tle examin?-ti on of planta
t i ons establi shed by pulp companies �  and to experimental planting . 

Proj ect H-91 : Survival and development of plantati ons established b,y 
pulpwood companie s  in Ontario and Quebec (c o-operative with 
the C .,P " P e A o ) 

Eleven c ompanies have submitted the detailed descripti on form (Form 
B) for individual plantati ons � On the basis of forms received prior to the 
1955 field season, plantati ons were examined in areas near Iroquois Falls , 
Kapuskasing , r"'ort William, Savanne , Goulai s River, Agawa River ,  Manitoulin 
Island , and Lievre River o Some of these plantati ons were established in the 
1920 v s  and 1950 i s , but the maj ority were less than 7 years of age .  Repre
sentative sample plots were examined and emphasis was given to growth measure
ments and observations of stand and site conditions . The work will be extended 
to other areas and completed in 1956 0 The main species were white , black , 
and Norway spruce o Owing to the very young age of most of the plantations, 
early height growth will be used to c ompare plantation development and success 
under particular site c ondi tions 0 WoM. Stiell 

Project P-255 . Survival and develolml_ent _ _ of plantations 

This.  is a continuing study of 1, 000 acres of plantati ons e stabli shed 
in the period 1922-40 at the Petawawa Forest Experiment Station .  Thirty-
eight permanent sample plots were remeasured in 1955 , and peri odic observations 
and measurements will be made o W . M .  Stiell 

Reports 

(1 ) The Petawawa Plantations . W o M �  Stiell o Technical Note Noo 21 . 46 pages . 

Proj ect P-259 : Afforestation of old farms near Chalk River 
(c o-operative with Atomic Energy of Canada Ltd . )  

Nine acres were machine-planted with 9 , 000 red pine at controlled 
spacings of 5 x 5 ,  6 x 6 ,  and 7 x 7 feet , for the study of growth and form 
under the se conditions o Labour , planti ng stock, and the planting machine were 
supplied b,y the Company - the Forestry Branch provided a tractor and driver, 
and supervi sed the planting . Because of an abnormally hot and dry summer , 
survival was only 29 per cent ( similar survival rates obtained throughout 
the di strict) 0 Failures will be replaced in 1956 0 W.M. Stiell 

Reports 

(l l 1954 planting on A o E o C eLo property , Chalk River o W.M. Stiell . (Binder 
1251) 0 8 pages "  

(2 ) 1955 planting on A o E o C .L. property , Chalk River . W . M .  Stiell . 
(Binder 1259 ) 7 pages . 



Proj ect P-241 : The effect of planting method on survival and development 
of spruce (co-operative with Research Council of Ontario) 

Tallies of height and survival were made of 2,250 white spruce 
planted by the saddle , half-saddle , and wedge methods . Growth differences 
were negligible . The only important difference was found in the results of 
the 1954 fall planting : one-year survival with the saddle method was 20 per 
cent lower than survival with the other two methods . Most of the mortality 
occurred during the dry summer of 1955, and not in the preceding winter . 

W.M. Stiell 

Problem 49 

SILVICULTURAL TREATMENT OF PLANTATIONS 

There has been a marked expansion of the Canadian Chri stmas tree 
industry , and frequent requests are received for information on growing and 
selling Christmas trees . To meet thi s need, a report has been prepared con
taining informati on applicable to conditions throughout Canada . 

Report 

(1)  Christmas Trees in Canada - Culture and Trade . W.M.  Stiell o 
(Binder 1265) . 29 pages . 

Problem 55 
"NATIVE TREES OF CANADA" AND "FOREST FLORA OF CANADAit 

Ontario Research Unit work on the se bulletins was completed and 
they will be published in the near future • 

. Miscellaneous Publications and Reports 

(1)  A Method of Determining Approximate Merchantable Volumes .  G oR . D .  Bedell 
and A .B .  Berry . Technical Note No . 14 . 4 page s .  

(2)  Rubber-base Paint for Tree Marking . 
Forestry Chronicle , September, 1955 . 

J .M. Jarvi s .  
1 page . 

An article in the 

(5) Thinning Aspen stands at Petawawa, Ontario - Results After Twenty 
Years . R.J . McCormack . (Binder 1217 ) . 14 pages . 

(4) Thinning Aspen Stands at Petawawa, Ontario .  R.J .  McCormack and 
A. Bickerstaff . 4 pages . 



Newfoundland District Office 

For est Res earch Divis ion Forestry Branch 

6 Fr eshwa ter Road 

St .  John ' s ,  Newfound land 

Distr ict For est Offic er J  D .E. Nickers on 

R es earch For est er s  As signed Problems 

W.A. Dicks on 2 6 ,  27 

* J .M. Gil l  26 , 2 7  

w. e .  Wi lton 2 7 ,  �8 

* Res ign ed ,  D ee 8ll1b er 1955. 

i 



NEWFOUNDLAND DISTRICT OFFICE 

Th e s i lvicultura l r e s earch program in t4i� District during 1955 
c entr ed on large=sca l e  cutting exper iment s g an examination of additional 
areas to det ermine their s uitability for future cutting experiments II for est 
s it e  invest igations D and a r eproduct ion survey of old cut-over s in Southern 
Labradol' 0 

Two of the cutting exp eriments are s ituated on pulpwood l imits in 
C entra l and Western Newfoundland p on e in a 40-60 year o ld fir stand and the 
other in a s imilar=aged b lack s pruc e stand o Both exper iments have b een 
des igned t o  d etermin e the eff eot of partial outting and o l ear outting in 
immatur e stand s o  �utt ing commeno ed in 1954 and wil l  b e  f ini shed in the late 
s pr ing of the curr ent year o A third outting experiment was established in 
multi=aged f ir stands at Se.lmoni er in Eastern N ewf oundland to d et ermin e the 
l ong=t erm eff ect of c l earoutting o Other work was oarri ed out to determine 
the s uitab i l ity of a l l =aged s pruo e=fir stand s for future lar ge-sca l e  cutting 
proj ects o 

Sit e invest igati ons were oarried out to det ermine the appl ioab i l ity 
of s evera l systems of olass ifying for est s it es on repr es entative ar eas throug�
out the provinc e o  

Cut=over areas at Port Hope Simps on and a t  Mud Lake i n  Southern 
Labrador wer e stud i ed o 

Work carr i ed out on oontinuing proj ects wa s  as  follows o Remeasur ement 
of d ir ect s eeding plots on the Hampd en burn s howed no appr eOiabl e  changes in 
the stocking of 1953 fir s eedl ings o The first r emeasur ement of a d ir eot s eeding 
exper iment estab l ished on a s oarif i ed heath barr en at Terra NOTa r evealed poor 
germinati on of blao k s pruc eD  lar ch and alder seed , tair to good. genninatlon ot 
Douglas fir and west ern hemlock s eed g  and good germination ot whit e biroh s eed . 
Thr ee add ltiona l s eedb eds wer e prepared and $ eeded at the smal1=scale nur s ery 
at Mount PearL Compartments 4 and 5 of the managed woodlot at King 9 s Cov. 
wer e thinn ed o The f inal eXaminations of the five phenologioal stations �� . 
vari ous parts of the provino e wer e oompl et ed o 

The fol l owing new proj eot s  wer e initiated B a s eedbed study on 
port ions of c l earcut s trip$ in even=aged b lack spruo e  s tand s J tr eatment ot 
chlorotic bal sam fit with fert i l i z er s  and tr enching ; direct s eeding with exotic 
s peci es on pr epar ed plot� j a tria l of herbioides , fert i l i z er s , and mechanical 
d isturbanc e  to improve wel l dra ined heath soils ; and a proj eot designed t� 
c la s s ify non=forested ar eas as to their suitab ility for r ef6r estation o  

Manuscr ipts approved for pub lioation inc lud ed r eports on a thr ee
year study of the Ava l on Peninsula for estry prob l ems , and the r esults of a 
dir ect s eeding exper iment on an area in Western Newfound land which had b een 
cut=over and burned=over prior to s eed ing o A third manusoript entitl ed 
�For est Reproduct i on in N ewfound land" is b eing r evia ed o 
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DEVELOPMENT OF A FOREST SI TE CLASSIFICATION FOR NEWFOUNDLAND 

Ther e is at pr esent no ad equat e syst em of for est s i t e  c lassifi
cat ion for Newfound land . For estry Branch work has r eveal ed a pres s ing n eed 
for s.n adequate system of Sit e  c la s s ifica.t ion not only as a bas h  for yield 
stud i es but alio as a basis for r es earch in cutting methods and r eforestation. 

, Tentatively, the attack on the prob l em  wi l l  consi st of testing 
the appl i cability to Newfoundland cond ition. of var ious systems of forest 
site c la s s ification d ev�loped e�� eWher e  and determining which s ystem shows 
the most promi s e o  This wor k  would b e  fo llowed by the actual c la s s if icat ion 
of l imited ar eas for i l lustration purpos es .  

Proj ect NF 1 7 8  Pr emi linary r egional phenological comparisons 

This work, which commenc ed in 1953 , c onsisted of coll ecting 
phenological data for c ertain tr ee ,  shrub , and herb spec i es , at five widely 
d i str ibuted locations in N ewfoundland . An att empt wa s  made to find pos s ible 
corr elations b etween thes e phenomena and the c l imatic data f or each location . 

A progress r eport covering the 1955 work and a f ina l r eport 
cover ing a l l  annual examinations have been pr epared .  

- ( Bindel' 1247 ) 3 6  page. . , J  ••• Gil l .  

Proj ect NF 208  Newfoundland for est s it e  c la S s ification 

ActiTe work on this proj.ect b egan in 1954. The first year ' .  
work wa s  mainly obs ervational sinc e it wa s  f elt that n o  att empt should b e  
made t o  d evelop any system 'Of site c las sifioation unti l a fai r knowl ectge of 
the various vegetative types of 'Newfoundland had b e'en a:cqulr ed .  In 195'5 the 
s it es on five area s  in various s ections of th e province .er e mapped on a ir 
photographs in accordance with Mr .  W. G.E. Brown t .  "Sugg est ed Scales tOr 
Phys iographic Site C las$ iffcatiO!i" . Si tea iter e cheeked bli ' tlte ground 
d�in� the field s eas on and adjus t ed �er e nec es s�ry. Soil c�pos itiQ� and 
soil moisture wer e the t*o ' most important fadtor" us ed i� the adjustm$at 
of ind ividual s it e  rat ing • •  

. A progr ess report cover ing th e 1955 work ha s been pr epar ed .  
( Bind er 1251 ) 35 pagei o 

Proj ect NF 33 8 Chloros i s  investigation 

Ash analyses made in February and March, 1955 , showed that 
ch lorotic balsam fir need l es contained much less phos phat e ,  l ess iron , l ess 
pota s s ium g but mor e  calcium, than healthy need l es .  A n itrog en t est yi elded 
inconc lus ive r esults . During the 1955 fi eld s eas on ,  groups ot chlorotic 



ba lsam fir on the Torbay Experimental Area wer e s eleoted and the tp;round 
ar ea beneath and adjaoent to each tp;roup of tr ees wa s  treated with one of 

81. 

the fo1lowintp; ferti l i z er s . s od ium nitrate ,  superphosphate ,  and iron sulphat e. 
A trench was dutp; ar ound one chlorotic tree to det ermine t he existeno e of any 
r elat ionship between drainatp;e and ch1orosi • •  

A memorandum ha s  been pr epared ooyerintp; the .ork carr i ed out in the 
1955 fi eld S ea s on .  

Proj ect IF 4 0 .  Recotp;nition and cla s s ification of suitable s ites for 
artif�oia 1  refor estation 

Work on this  proj ect in 1955 cons isted of prepar intp; a preliminary 
c las s ification for d enuded s ites and ratintp; them as to th eir suitability 
for r efor estation . The primary breakdo� of s it es was ortp;anic s o il s ,  rook 
s o i l . , and transported s o ils . Seoondary diTis i ons und er each primary head intp; 
we:&e · �cognized . These were described in full, and given a reforestation rating. 

A pro tp;r es s  r eport has been pr epar ed .  ( Binder 1232 ) 24 patp;es . 

J .14. Gill 
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Prob l em.  2 6  

DEVELOPMENT OF CUTTING METHODS FOR PULPWOOD LIMITS 

C l earcuttin� in N ewfound land i s  t he mos t  common cutting method us ed 
in th e harTestin� of pulpwood . On e pap er c ompany has found that d ens e black 
s pruc e stands on the South West Gander River draina�e do not ad equa.t ely r e
produc e follow-in@; c l earcutt ingo As a r esult , thes e are b ein� pro�r es 8 ively 
cut in laO-foot -wide !Strips in an a ttempt to obtain i" e�eneration o  

The fir st two of a s er i e s  o f  co-operative lar �e-sca l e  cutt in� 
expel" iments by th e For estry Branch and th e pulp and pa.p er c ompani es wer e 
be�un in 1 954 0 The exper iments a r e  b eing carr i ed out in s tands .of bal s am 
fir in one area �  and b lack s pr�c e  in the other b oth of which are somewhat 
youn,er t han thos e in wh ich the companies normally opera t e o  The two 
expe�iments wer e s chedul ed for dupl ication in 1 9 5 5  t o  c ompl et e  the 
establ ishment of the proj eet o However � cutt ing c ould not b e  finished 
in one ar ea due to a labour shorta geo 

. 

One obj ect of the s e proj ect!i i s  to d etermine whether or not immature 
stand$ can be economi cal ly logged and yet r eproduc e t o  desirable.  tr ee 
s peci e s o Respons e to tr �tmet1-t of the r es idua l  s tand fol lo,.nng partial 
cutting i s  another aspect of the s tudyo 

The a r ea s  s el ected for the exper:l.!nent s wer e examined in d etai l  
dur in� the 1 9 53 f i eld s ea s on .  FiTe add itional area s  were examined dur ing 
the 1955 field s ea s on to d et ermine their s uitability for large-s cal e cuttin� 
exp er iments to b e�in in 1 9 5 6 6  

Proj ect NF 1 5 8 Planning o f  a lar �e-scale exper imenta l c�ttin� program 
for Eulpwood l imits 

Four areaS in west ern Newfound land supportin� a l l -a.ged s pruce-f ir 
stand s  and one a r ea  in c entral Newfound land eupport in� patchel of matur e 
and immatur e ba ls� fir wer e examined dur in� the 1955 f ield s ea s on o  One 
ar ea. in western Newfo�d land has b e en chos en for a la.r�e- s ca l e  cutt1n� 
experiment to c ommence in 1 9 5 6 0  

\VoAo DickS on 

Proj ect NF 2 1 8 Large=scale cutting experiment s N o o  � 

Fift een ,quar e blocks g each ten ac r es in s i z e g wer e establ i shed 
in 56-year=old black s pruc e  III tand s on the Badger Div i s i on 9f th e An�lo
Newfound land D evelopment C ompany Limit ed o Three blocks wer e  cl earcut in 
acc ordanc e with l ocal standards p  thr ee wer e lR rt ia lly cut g and thr ee 
wer e laid out as uncut c ontr o l s  in 1 9 5 4 0  On the partially cut blocks s 
40 per c ent of the merchantabl e volume wa s  mar ked for cutt in� o  Althou�h 
the largeit tr ees wer e  marked p car e was taken to s ee that an even and 
r elatively c lo s ed crown canopy would be pr es ent in t he r e s idua l  stand . 



8) . 

Thr ee add itional b looks wer e prepared for c l earcutt in� and thr ee 
others marked for partial outtin� in 1955 0 However g lo�ging operations 
could not be c ompl eted due to unfor es een labour d ifficult i es . The o o-op�rator 
now hopes to c omp l et e  the balano e of th e cutt in� on or befor e June lst of the 
ourr ent year 0 

A memorandum c over in� the 1955 work h�s b een prepnred o 

WoAo Dioks on 

Proj ect NF 2 2 � Large-soale cutting exper iment » No o 2 

Fift een square blocks g each ten acres in s i z e ,  wer e establish ed 
in 40=60 year old ba lsam fir stands whi ch bord er the north east shor e of 
Deer Lake on fr eehold l imits of Bowater O s  N ewfound land Pulp and Paper 
)(i lls Limited o Thr ee. blocks wer e c l eareut in a ceordanc e  with local s tandards ,  
thr ee wer e partial ly cut g and thr ee wer e laid out as  uncut controls in: 191)40 ' 

In the part iAlly c ut b locks g 40 p er  Q e�t of t�e merchantabl � 
vol�e was m arked rof cuttin�o' Aithough the' la.t �est tt �es wer� _rked , 
car e -ri. s  taken to $ ee that an even and r elat ively clos ed crown would be 
pres ent in t he r es idua l  stand o 

In 1955 the balanc e of the cutt ing s thr ee c l eareut and thr ee 
partially cut b lo cks » was c omplet ed o  The blocks wil l  b e  r emeasur ed  durin� 
the c omin� field S 8asone 

A memorandum c over ing the 1955 work ha s b een pr epared o 

WoA o Diokson. 

Thirty ei�ht one=tenth-acr e permanent sampl e  plots were estab lished 
in multi=a � ed ba lsam fir stands on the Salmoni er .t er'sh ed in ea'stern 
Newfound land 0 The area wa s  subs equently c l earcut by a private c ontractor 
und er tpe d ir ection of the Department of )(ine8 and Res our c es o The plots wi l l  
b e  per iodica l ly examin ed t o  study stand d evelopment trend s o 

An estab l i shment r eport has been prepar ed o ( Bind er 1277 ) 2 6  pag es .  

Wo C .  Wilton. 

Prob l em  27 

DETERMINATION OF SUITABLE SPEC IES AND T ECHNIQUES FOR REFORESTATION 

IN NEWFOUNDLAND 

In this provinc e the ar ea of for est land c onstitut es a r elatively 
sm�ll perc entage of the total land are8 � Furthermo� e 9  a high proporti on of 



the for e s t ed a r ea  is c ompos ed of s crub �r o1fth and non=comm erc ia l s peci es o 
Undoub t ed ly many of t h es e areas c ould support c ommer c ia l  for est's 0 

TM. s cr eat es a pr ob l em  invo lvin� the s el ect i on of s pec i es for 
r efor estat i on �  s el ecti on and eva luation of p lant in� s it es g and the evolution 
of pr oper r efor estat ion t echn iques whether by d i r ect s eedin� or plant in� o 
The s earch for s uitab l e  s pec i es i s  c ontinu in� o Conc entrated e ffor t wi l l  a l s o  
b e  ex erted to d et ermine a suitab l e  method f o r  c la s s i flin� plant in� s ites o 
It 11 hoped that by us in� sma l l = s ca l e  t es t  plots 9 r e na.b l e  information can 
b e  a c c umulated to s erve a. s  EI. ba. s i s  for any lar �e"" s ca l e  r efor estat ion pro�ram 
which may b e  undertaken at a later dat eo 

Pr oj ect NF 14 8 Exper imenta l plant in� in peat lands 

This proj ect e to explor e the pos s i b i l iti es of succ es sfully afforesti� 
a r ea s  of fa1(ly wel l  d ra in ed p ea t p  b e�an in 1 953 0 Att empts in 1953 and 1956 
t o  c r eate furr ows with a h eavy land=brea kin� plou�h have proven unsatisfactory 
as th e upturned peat t end ed to r o l l  ba c k  into the fur r ow aft er the p l ou�h had 
pa s s ed o  No further plou�hin� is planned until mor e s � itabl e  equipment is 
ava i labl eo Add i t i ona l wor k i n  1955 c ons i st ed o f  plantin� Scots p ine s eed l in�s 
on turf which had not r o l l ed bac k  into the furrows o Half of the p lantin� 
stock r ec eived an appl i cat ion of on e ounc e of s uperphos phat e  a round the bas e  
o f  th e t r e e s  whi l e  t h e  r ema tnin� half wer e not f erti l i z ed o  

A memorandum d es c r ib in� the wor k  carr i ed out in 1955 has b e�� prepar ed o 

Pr oj ect NF 18 g Experimental s eed in�1 bal sam fir 

J 0)(0 Gi ll 

This is a d ir eot s e ed in� project establ i s h ed in 1953 on a well 
dra ined s it e  which had b een c l ear cut and subs equent ly burned -oyer a Three 
rat es of broadca st s eedin� and s e ed in� on pr epared . pots were car r i ed out o 
Results to dat e show that s eed s pdtt in� p  thou�h r equir in� the l ea s t  amount 
of s e ed p  ha s � iven b etter stockin� than any of th e thr ee rat es of broad
cast s eed in� whi ch have b een pra ct i S ed o  

The r esults of the 1 9 5 5  examination and a e �par ison with pr evious 
examinat i ons ha ve been out l ined in a memorandum o 

Pr o j ect NF 2 3 8 Southwest �ander blaek spruc e  s eedb ed s tudy 

Thi s  proj ect i s  b ein� carr i ed out t o  d et erlnine the chan� el!l in the 
s t o c kin� of r e � en erat i on- which o ccur on l OO=foot-wid e  s tr i ps cut in even
a � ed b la c k  s pruc e s tand s o  

An e s tab l i shment r eport d es c r ib in� th e plot layout and data r ec ord ed 
ha s b een pr epar ed o  _ ( Binder : 1 3 6 ) 14 pa �ea o 

WoAo Di cks on 



Proj ect NF 24 8 Sma ll=sca l e  nur s ery establi shment 

8.5 . 

The need for a small=sca l e  nur s ery p to provid e a supply of plantin� 
stock for us e in lat er experiments , was found to b e  neces sary followin� the 
c losin� of th e Provinc ial Government nurs ery in 1952 . An ar ea ,  50 f eet by 
50 feet . was placed at the disposal of tne For estry Branch by the local 
Dominion Exper imenta l "!farm for this ' purpos e. Two s eedb ed s  mea.surin� 50 feet 
by 3 0 5  f�et wer e estab li shed in 1 954 and three mor e of s imi lar d imens i ons 
in 1955 . 

A dia�ram showin� wher e the var ious s p eci es of s eed wer e s own has 
b een pr epar ed o 

Proj ect NF 27 8 Heath land site improvement 
i 

Wo C .  Wi lton 

The obj ect of this proj ect is  to erad icate eri cac eous shrubs on 
heath land and to improve th e si t e  by us e of herbicid es , ferti liz ers , and 
mechanical d i strubanc e .  Dur in� 195 5 , area s  wh ich r ec eived the var i ous tr eat
ments as well as untr eat ed control areas wer e planted with r ed pin e ,  Norway 
spruc e ,  and sitka. s pruce. 

An establishment r eport d es cribin� th e exper iment in d eta il has 
been pr epar ed • 

Proj ect NF 28 8 Seed in� trial of exotic spec i es on prepar ed plots 

Seed8pottin� of 18 exotic s peci es on pr epar ed s pots was carr i ed  
out in .May g 1955 on parts o f  three c l earcut block. o� the Torbay Experiment� l 
Ar ea wher e the s lash had p e.en pr evioq, ly Qurn�d o 

An estab l ishment r eport describ in� the proj ect d es i�n has b een 
prepar ed o ( Binder 1276 ) 1 1  pa�es o 

Wo C� Wilton 

Proj ect NF 2 9 8 Sca.rificat ion of barr en heath sit e by rock rake 

Approximately two acres of barr en heathland on the l imits of the 
An�lo-N ewfouna:lai1d D&v�le-pment Company Limit ed a. t Terra ,�va .wer e -acarifi ed  
by- means o f  a r o c k  rake operat ed with a D=7 tractor . The mintn-a l soil wa s  
expos ed on 7 5  p er c ent o f  the area. which was s eed ed with 12 pounds of wni�e 
b irch s eed , and l e s s er amounts of Dou�las fir 9 wes tern hemlock. black s pruc e ,  
eastern larchg and a ld er s sed . ' 

An examinat ion in �S55 ind icates poor � ermination or b lack s pruc e ,  larch , and alder s eed , fa ir t o  �o od � erminati on o f  Dou�las fi� , and western hemlock. and �ood �erminati on of white birch s eed o 

A memorandum c overin� th e 1955 examinati on has been pr epared . 

JoM. Gill . 
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Prob l em.  28 

NEWFOUNDLAND COASTAL FORESTRY PROBLEM� 
{ 

The princ ipal conolus ion of Proj ect NF I ,  As s es sment of BODAvista 
Peninsula For estrY�·ProbH.m, 1950, wa s  t hat s ome form of local proprietorship 
must be introduced if pr6�reh in for est mana�ement i s  to b e  ach!i. evedo The 
problem i$ ' beiri� approached throu�h c�-operat ion with the Pro�incia l  For �stry 
Divis ion in its efforts to d evise suitab le forms of local mana�ement and at 
the same t ime, t o  d evelop suitabl e  s ilvicultura1 method. for the ar eas 
involved .. 

Proj ect NF 6 8  M&na �ed woodlot,  Bonavista Peninsula 

A 90 acre woodlot, subdiT�d .a into t en c ompartments ,  was desi�ated 
by the Provincial Gov ert"'ie'l' as  a res erved area� in 1951.  It is  b ein� us ed to 
d emonstrat e the improvements that can b e  mad e  in for�st stands when pla c ed  
under proper mana �ement. From 195 1 unti l  1954 , thr ee compartment s ,  1 ,  2 ,  
and 3 ,  wer e  tili�ed and the brush _ 8  burned . Durin� th� late fall of 1955 , 
thinnin� op,rationswere carried out in compartmen.ts 4 and 5 . , I 

The work carri ed out �ch year ha s been r ecorded in a d iary on the 
proj ect o 

w. c .  Wilton 

Proj ect IF a G s  Experimenta l e�ttin$ df c oa�tal for eft l.�d' 
( .. . [. ' > 'i , , < 

Saall-scal e  exper iment. to test var i ous cutt in� method s have been 
carried out in low-�rad e  s pruc e-fir stands on the To�bay EXper imental Ar ea . 

The exper iments ino luded c l earcuttin� in s tr i ps , thinnin� in blocks 
at two d iff er ent int enllit i es ,  prunin� and CQr istmas tree cuttin� o Thit latter 
exper iment con. i sted of fel l in� ba lsam fir , l eav in� one �hor l of l ivin� 
braneh es on each stump. 

An establishment r eport has b een prepared for the proj ect o 

Proj ect IF-I t As s es sment of Bonavi st. peninsula 
forestry probl emS 

.. , "  
For estry Prob l em.s of the Bonavista Peninsula ,  Newfoundland" ,  

by Wo C .  Wilton and H e S. Lewis , wa s  is sued in 1956 a s  T echnical Note Noo 2 6 .  
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IfISCBLLdIOUS PROJECTS 

Proj ect IF at ' tabrador reproduction .ur�el 
. ; . 

To .tudy reproduction on out-oyer land. in lAbrad or . .Ar eas cut for 
pitprop and pulpwood at Port Hope S�p.oa and for 8awlo�. at Mud lAke were 
sampled .  

• c�preh_.iye ti le report has been prepared . 

Proj ee�. IF a6 . ."'o_d 1&nd Dhtrict herbaria 

E .  Smerli • •  

Thi. i. a coatlnuial project carried out in oonj unct ion with other 
re •• reh aetlyltl .. .  8pec iaen. of pl�t. collected each year by th e var ious 
field partle. are ld .. tlt�ed and .ounted durins the winter month. . Mot e 
than 100 difter_t . •  p .. t •• ot plaat • •• re a�ded to th e coll ection in 195 5 .  

W.!.. Dick. on 
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MARITIMES DISTRICT OFFICE 

SUMMARY 

Work on the e c ology and silviculture of fir and spr�ce continued to 
be a f eature of the research program of the Maritime s District . Early in the 
year, a report analysing the results obtained from reproductlcn studie s  in the 
Green River watershed in northwestern New Brunswick was suo:m.it.ted for publica
tion �  Later , article s describing the germinati on of' spr�W.ce and fir seed . 
following different stratificati on periods and reporting the result s of a 
direct seeding of white spruce on a controlled burn were £'ubmitt.e d  to the Fores
try Chronicle and the Woodland s Review. 

A report discussing the mode of origin and the condi tion of old
field stands of white spruce in Nova Scotia has been d rafted . 

Because of changes in personnel only one-third of t,1.1e spruce--fir 
monograph has been prepared .  Work is being c ontinued but it, cannot now be 
completed before the latter part of 195 6 .  

The d ata f rom plot s in a c ontrolled burn were analysed and a report 
prepared . A study was carried out to provide information on the acology of the 
important mosses of the forest floor and to discover the relationship between 
their growth habits and the incidence of fir and s pru ce seA:dl:Lngs o 

In c o-operation with the Province of Nova Scot:la and one of t he 
larger operators ,9 a proj ect is being undertaken t o  deyelop m.eth ods of cutting 
operable st ands of field spruce to ensure adequate regenerati on and not result 
in excessive windthrpw . 

Quadrats located in stands exposed to different degrees of budworm 
attack were re -examined .  A study of the normal mortality in fir thickets not 
currently unde r attack by the budworm was e stabli she d .  

The appointment of a site specialist has permitted an expansion of 
work in this important field . At Green River� sit e-type descriptions were 
made in Fore st Sections B . 2  and L. 6b . Re search Block 1 was site typed from 
aerial photographs and analyses are being made of the line plot data t o  
show whether correlations exist between stand c omposit.i on � yield and s :l.te 
type .  A site demonstrati on area was selected)  site typed �  and a trail cleared 
across it . 

At the Acadia Stati on � site-typed investigations du:cing the past 
20 years were reviewed and proposals made for a modified clas sifi cation whi.ch 
would re cognize the same sit e types in all f ore st di stricts »  while allowing 
for normal diff erence s  in climats j soil� and inqigenous vegetation. 

During 19 5 5 ,  the provenance studies were c oncentrated on the red 
and black spruces �  although c olle ctions of seed of white spr�ce and fir were 
made . The search for budworm-resistant fir and white spruce was c ontinued .  
Studie s  of method s  of propagating c onifers by vegetative mecms were eJglanded 
to include work in grafting . Tests of frost hardine ss in pl��ting stock of 
various provenances were started . 

Plans have been c ompleted and the necessary co-operation arranged 
for a c omprehensive s tudy of methods of regenerating yellow birch on f ormerly 
productive s it e s  in Nova Sc otia o 
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Problem 29 

GENERAL SILVICULTURE OF SPRUCE AND FIR IN THE MARITIMES 

Because of the importance of fir and the various spruces to the 
economy of the Maritime Province s ,  studies relating to the ir silviculture and 
management c onstitute a maj or part of the re search program of the District . 
Much information has been githered on vari ous aspects of the ecology and silvi
culture of the principal species but some of it is unpubli shed and the re
mainder is so scattered in various publications as to be virtually inaccessible 
to most foresters . The problem is to present a synthesis of this information .  

A comprehensive report , entitled " Balsam Fir and White Spruce Repro
ducti on on the Green River Watershed" ,  has been c ompleted . It discusses the 
findings from a number of proj ects dealing with the regnerat ion of fir and 
spruce in Northwestern New Brunswick . Progress  was made on the spruce--fir 
monograph but O'ding to staff change s  it was not possible to complete the text 
in 19 5 5 .  

Project M-7 5 g Silviculture of spruce and fir in the 
Maritime s --monograph 

This project i s  a bookkeeping� device for referencing and filing 
material , for the monograph . Literature reviews on most of the topics to be 
covered have been c ompleted and a draft of . the first three chapters prepared . 
The secti ons dealing with ins�cts and diseases have been received from the 
Division of Fore st Biology, Science Service , Canada Department of Agriculture . 

Owing to the removal of the senior author to a position outside the 
Forestry Branch» the text will not be ready before the latter part of 19 56 . 

I .  C .  M. Place 

Project M=20l g Acadia working plan survey 

Remeasurement of this project will not start until 19 57 . Due to 
the magnitude of the inve stigati on .preliminary planning i s  e ssential . In 
19 57 » approximately 550 tenth-acre plots will be remeasured each year for five 
years . The data will be utilized t o  prepare management plans for the Acadia 
Forest Experiment Station and for yield tables that will be applicable to 
similar stands within the regi on .  B .  C .  Wile 

Project M=292 g Seedbed study - the germinati on and early 
development of spruce and balsam fira Acadia 

This proj ect began in 1948 and consisted of a considerable number 
of semi-controlled experiments on the influence of natural seedbeds  on re
generation. The foil owing reports were submitted . 

2 .  

The Influence of Seed-Bed Conditions on the Regeneration of Spruce 
and Balsam Fir, by I o  C .  M. Place ,  issued as Bulletin No. 117 . 
87 pages . 

Some Effects of Prolonged Stratification on Spruce and Fir Seed, by 
H e  G .  MacGillivray . (Binder 1197 ) 8 pages . 



Proj ect M-293 : Succession of lesser vegetation and seedbed 
development .  Acadia 

No quadrat charting was scheduled for 19 55 because measurements 
are made only every second year . However, measurement s of humus develop
ment ·and depth of humus horizons are carried out under the direction of Mr. 
MacGillivray • .  The quadrats will be remeasured and photographed in 1956, 
and a report prepared analysing the data c ollected to that date . 

O .  L. Loucks 

Proj ect M-294 : Woodlot working plan , experimental woodlot , 
Acadia . 1944 

Sixty acres of s oftwood , mixedwood and hardwood types are 
divided into'  six compartment s and operated on a l2-year cutting cycle . 
This woodlot is on the Acadia Forest Experiment Stati on, hence the close 
control over cutting 'enhanc es the demonstration and research values of the 
pr()j ect . 

Ip. 1955 , a third c ompartment was inventoried and the t ree s 
marked f or cutting . A post-cut inventory will be made before the next 
growing seas on .  

Proj ect M-30S : S$lecti on and shelterwood cutting in a 70-year
old spruce stand , P . S . P . ' s  63-71 .  Acadia.  

In 195 5 ,  five years after establis�nt , the plot s were re
measured . An interim report will b e  prepared in 1956 . B .  C .  Wile . 

Project M-314 : Seed disseminati on of spruce and balsam fir 

93 . 

This experiment at the Acadia Forest Experiment Station was 
designed t o  yield information on the duration of seed fall and the distances 
seeds are dispersed in central New Brunswic.k . Routine c ollections were 
made in 1955 and missing posts and stolen t raps replaced . 

Report 

Seed di ssemination of spruce and. �balsam fir. 1 page .  
J.  W. Mcleod 

Project M-3l7 : The use of fire to control the compositi on 
of reproducti on in spruce--balsam fir stands . 

The reproduction has been sampled each year since 19 51, when 
three one-fifth-acre plots were clear cut and the slash burnt . The 
treatment destroyed much of the c oniferous advance g rowth, although pro
portionally more spruce than fir survived . The altered seedbed conditions 
did not favour spruce over fir ; the number of new seedling s of both species 
is increasing ' slowly. Results are much the same on all plot s ,  regardles s  
of whether they were burnt in the spring , summer or fall . Unles s  
developments over the next five years are more favourable , burning to 
increase spruce under the c ondi ti ons of this experiment is of doubtful 
value . 



Repor.!;!, 

The use of fire to control the compolSition of repro<iu�:t.ion in stands" :" ' -- !' 
of spruce and fir. (Binder i278) 38 pages .  

. 
. : -

. 
" . : ') ' . � , . 

. \ � � : ;' r . .  

Effect of controlled fire on .the co�position of reproduction in stands ' 
of spruce and fir� ' (Binder 1279} ( proPosed Tecn. , Note) 6 pageso  : ., • .  , " . 

B.  C .  Wile 

Projec:t M-321 � Intermediate sustained yield unit', Ac·a.dia, 1,;,951 
\: :  

In 1950, an area of 320 acre� ' wa� '.cruiseq and divided , into 20 com;.. , . '  
partments to be operated selectiveJ,¥ ,'¥ld,ar 20-y�arc cutting cycles . Ey "l.954; 
cutting had been completed on four compfl.rtments .  'fhe , mana:gement plan' i's being ' 
modified to provide .1!.;)r a demonstration of IIhigh yieldll silvicult.ure " Under the 
modified plan, four compartments will be managed under selection systems , 
eight w'ill be used to demonstrate four variants - of. ,the shelterwood system, 
and two compartments will be clear cut . Clear cutting" of one compartment is 
now in progresso 

Proj ect M=324� 

�eport 

B .  C .  Wile 

Direct seeding of white spruce on a controlled burn 
after clear c'!tting a. spruce";-balsam type, Aca:d1a 

Mulching and screening of white spruce seed spots on cut-over lands . 
Submitted to Woodlands Review. 2 pages.� . 

.:. _ _  , _  ... , 
J .' . W. McLeod 

Project M-327� A preliminaJ;'y stuQY of curr$3ut diMn�ter and height 
growth of spruce and fir. as ,infl\!.enced: by :Cl",own 
volume, weight, and form, and by the competition 
of surrounding trees . Acadia 

. . �, 

, (  . 

Using data collected for spruce and fir in. three" stands of differ- ,.' 
ent denSities ,  numerous tests have been made fo� correlation between various 
measures of crown size and stem growth. The efficiency of the crowns for 
producing stem wood has been detefIIlin�d . �(i)� both;. spr:uo-e and .fir . ·  . A report 
is being prepared. ,., 

13 0 '·O�, . Wile 

.� \" , �  .. fl . 
Project M-342g A study of the

' e;��*,� of imp��t:ant mosse!iJ �': 
of the forest floor . " . ,, ' 

This proj ect was undertal<f3n to gather information' Qn the' e,calogy ' ,, ' 
of the important mosses �n the floor o,f spru,ce-�fir starids at: the Acadia 
Forest Experiment Station and to discover, the 'r131ationship:" between theil:' 
growth habits and the occurrenc.e and g.evelopm�t .of �pruq�e and" fir :,see9.1ings. ; ' : , 
Greatest emphasis was placed on Pleurozium schreberi and several of the 
9phagnumsa but notes were taken on all species of mosses , liverworts and 
lichens encounteredo Six conditions , representative of the more moist sites,  

+ , ', " 



were sampled by means of 20 one-quarter-milacre quadrats systematically 
located in each condition. Additional data were collected on a series of 
transects, used to sample the continuum between several different sites 
and conditions, and from a number of observation plots which were examined 
periodically during the growing season. 

The data and observations indicate that the occurr�nce of certain 
mosses can be correlated with various site factors and that some species 
provide better seedbeds than others . In general, coniferous seedlings were 
most numerous and had their best development on shallowp compact moss mats . 
A report is being prepared. 

F. Berbee 
(Bryologist) 

Proj ect M-425:  Diameter-limit cutting on a commercial scale 
on the Green Eiver watershed 

Five years after treatment the main stand was remeasured and the 
reproduction tallied on twelve Oo 4-acre plots in a diameter-l��t cutting 
made by Fras�r Companies, Limited. Spruce and fir reproduction has not 
benefited from the treatment . Mortality has been excessive in the main 
stand and there is now little volume left . Windfall has caused most of the 
mortality. A report has been prepared. 

G. L. Baskerville 

Proj ect M-433 : Preliminary planting trials with white spruce 
on strip roads , Green River, 1953-1957 

9.5. 

The purpose is to determine whether the stocking of spruce in the 
stands at Green River can be increased by planting strip roads . In 19 55,  
sixteen hundred 2-2 transplants were set out in the spring, and four hundred 
2-2 and four hundred 2-3 transplants were planted in the falL Mort.ality 
varied from 10 to 53 per cent in the 1953 plantings and was cr�efly owing to 
the competition of ground vegetation and to snow crushing this cover over 
the seedlings . Planting will be continued for another two years.  

Report 

Preliminary planting trials with white spruce on strip roads, 
Green River, 1953-1957 . (Binder 1239)  10 pages .  

G .  L .  Baskerville 

Project M-440� The effect of site on stand composition and 
yield. Green River 

A demonstration area of 700 acres was selected and a trail show
ing the site-type boundaries cleared across the area. Soil pits were dug 
in representative site types .  A report is being prepared.  

G .  Lo Baskerlfille 
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Problem 30 

SILVICULTURE OF IMMATURE STANDS OF SPRUCE AND FIR 

Dense stands of immature spruce and fir o ccupy large areas in all 
three Maritime Provinces . Due to clear cutting, outbreaks of various insects 
and diseases , and the abandonment, of farm lands :J the acreage is increasing 
rapidly. In the futu.re these stands will supply much of the wood required 
by industry but it is uncertain if they can be managed in an even-aged condi
tion on short rotations for maximum production. Observations indicate that 
regeneration will be a problem in many areas and that heavy partial cutting, 
particularly in old-field stands in Nova Scotia, will be followed by wind
throw and breakage.  

During the year the initial draft. of  a report , uWhite Spruce on 
Old Fields in Nova Scotia" , was completed. This report describes the mode 
of origin and the condition of the stands at various ages , and makes recom
mendations for their silvicultural management . In co-operation with the 
Nova Scotia Department of Lands and Forests and the Minas Basin Pulp and 
Power Company, a proj ect is  being undertaken to develop and demonstrate 
methods of cutting which will ensure adequate regeneration and not result 
in excessive windthrow. Three methods of cutting are being testedo 

At Green River, observations are being continued on approximately 
800 �tlacre quadrats exposed to different intensities of budworm attack, and 
a study of normal mortality' initiated in thicket stands not currently in
fested by the budworm. 

Project M-82 �  Regeneration cuttings in old-field stands of 
white spruce in Nova Scotia 

This proj ect is being undertaken in co-operation with the Nova 
Scotia Department of Lands and Forests and the Minas Basin Pulp and Power 
Companyo The purpose is to develop and demonstrate methods of cutting 
operable stands to ensure satisfactory regeneration and to avoid excessive 
windthrow of the residual trees .  The three methods of cutting being tested 
areg (1)  clear cutting in alternate strips; ( 2 )  clear cutting in patches ;  
( 3 )  a light uniform shelterwood cut to leave about 70 per cent o f  the ground 
in shade . 

During 1955,  six 6-acre treatment areas were established, tallied 
and marked . The cutting was done during the winter. In 1956, two permanent 
one-acre plots will be established in each area to follow the development of 
the residual stand and a series of permanent 1/250-acre plots will be estab
lished to assess the regeneration. 

The success or failure of the treatments should become evident 
within five to ten yearso  An establishment report will be prepared in the 
fall of 19 56. 

M. H .  Drinkwater 

Proj ect M-30l g  The development of balsam fir thickets ,  Acadia 

Sixteen one-fortieth-acre plots were remeasured in 1955  to give 
further information on growth and mortality in natural thicket stands . A 
report will be prepared. 

B .  Co Wile 



Proj ect M-401 : Research block No . 1. Green River 

Technical Note No . 6,  "Development of a Balsam Fir and Whit.e Spruce 
Forest in Northwestern New Brunswick" ,  by A.  B .  Vincent, was distributed �n 
1955 .  

Project M-436 : The effects of the spruce budworm outbreak 
on softwood reproduction 

The size and condition of the softwood reproduction was examineq 
on some 800 milacre quadrats ,  distributed over four 20-acre plots exposed to 
different intensities of budworm attack. Damage to the reproduction seems 
to vary directly with the severity of the budworm attack in the overstory. 
Mortality had increased slightly over that recorded in 1954 for advance 
growth more than one foot in height ; only six per cent of the smaller seed. 
lings were killedo Annual examinations will be made while the infestation 
persists o  

Report 

Effects of the spruce budworm outbreak on softwood reproduction, 
Green Rivero (Binder 1269) 14 pages . 

Go L. Baskerville 

Project M-439 :  Mortality in the fir thickets arising from the 
spruce budworm outbreak of 1913-19. Green River 

Nine 1/40-acre permanent plots were established in thicket areas 
not currently infested by budwormo Densities of 1,000, 3 , 000 and 5 ,000 
trees per acre were sampled. All trees were tagged and the mortality and 
growth will be assessed every five years . No results will be available 
until after a remeasurement o 

Go Lo Baskerville 

Proj ect M-44l: Ground spraying for the control of mountain 
maple . Green River 

Twelve 0. 4-acre plots were treated with 2 , 4, 5-T herbicide by means 
of a swingfog generator. Severe wilting was observed on mountain maple 

. 

three weeks after treatment o A minimum of 2 years is required before mo r� 
tality can be assessed. A progress report is being prepared. 

G. L. Baskerville 

Problem 31 

DEVELOPMENT OF SUITABLE TECHNIQUES OF SITE CLASSIFICATION 
FOR THE MARITIMES 

Site classification is necessary in the development of sound 
methods of silviculture and management . It should be the basis of growth 
and yield investigations and a guide to silvicultural practices .  The 



9� .  

problem i s  to develop a technique which can be adapted to any part o f  the 
Maritime Provinces and used both by industrial and research foresters . 

The appointment of a site specialist to the research staff has re
sulted in· a considerable expansion in site-type investigations . Vegetation, 
physiography, and climate have been used in site-type descriptions and this 
will be continued. Previous work has been reviewed and plans made to complete 
the des criptions of the forest districts next summer . These districts will 
then serve as convenient geographic units in which to establish detailed site 
classifications at the local level. 

Project M-69 : A preliminary survey for the reclassification 
of the forests of the Maritimes 

Reclassification of the forests of the Maritime Provinces is a 
necessary preliminary to more detailed work in site classification, and the 
delimiting of sections and districts provides units in which to devise de
tailed classifications . Little progress was made in 19 55, but the field 
work . is to be completed in 19 56 and a report subsequently prepared. 

o. L. Loucks 

Proj ect M-226: Site classification. Acadia 

Investigations in site classification at the Acadia Forest Ex
periment Station during the past 20 years were thoroughly reviewed. 
Refinements in site-type descriptions and definitions were proposed to 
enable the recognition o f  similar sites in all districts . 

Report 

Site classification, Acadia Forest Experiment Station.  ( Binder 1267) 
46 pages .  

O .  L .  Loucks 

Project M-438: Correlation of the relationship between height, age , 
an� yield of spruce and fir. and site, Green River 

Data from the 25 sample areas were regrouped on the basis of a 
prel�nary site classification. There was some indication of a corre
lation between height, age, and site for both white spruce and balsam fir . 

Report '·' 

Review of stem analysis plots at Green River.  (Binder 1234) 7 pages.  

. Project M-440: The effect of site on stand composition 
and yield, Green River 

o .  L. Loucks 

Five land types, three in Forest Section B . 2, and two in Forest 
Section L.6b at Green River were described. Seven or eight site types were 
recognized in each land type , following the site classification method set 
up for Green River in 1953 . 



With these descriptionsJ Research Block 1 was site typed in detail 
from aerial photographs o  The data from the line plots in each site type were 
used to make comparisons of stand composition, reproduction, lesser veget�_ 
tion9 and yieldo A report on this investigation is being prepared. 

Report 

Report of Green River site classification worko 
(Binder 1237) 23 pages o  

Problem 32  

0 0  Lo Loucks 

DEVELOPMENT OF IMPROVED STRAINS OF SPRUCE AN� 

Because of the importance of the forest industries to the economy 
of the Maritime Provinces and the accessibility and strong recuperative 
powers of the forests9  great po ssibilities exist for the practice of in
tensive silvicultureo Spruce and fir are widely distributed, and undoubteq� 
ly local races with desirable characteristics exist o The problem is to 
locate those strains most fitted to Maritime conditionsJ and to determine 
which characteristics are heritable, so that the knowledge can be used in 
cutting the stands to preserve their genetic wortho 

Efforts will be made to locate outstanding trees to serve as 
potential sources of breeding material and to preserve them in genetic 
arboreta3 and to establish provenance tests using diverse lots of seed 
from throughout the range of species o Since a knowledge of vegetative 
propagation is vital to the program, studies are being made to adapt 
techniques developed elsewhere to local conditionso 

Project M-71� Selection of spruce and fir for resistance to spruce 
budworm attack during the current infestati� 

Several trees which haq been selected previously at Green River 
were reclassified and six new ones selectedo Efforts are being made to 
propogate these trees by graftingo 

H o  Go MacGillivray 

Project M-72g Spruce and balsam fir provenance experimel1b� 

These stUdies deal with the variations between the different 
geograph�c races and strains of the white»  red� and black spruce and 
balsam firo The method consists of assembling seedlots from different 
S01J."t"cea for each spe cies and establishing plantations und'er uniform condl,." 
tiona within the local range of soils and climateso 

Collecting for the red spruce provenance experiment was not 00 •• 
pleted as 19 55 was a very poor seed yearo 

Seedbeds have been reserved at Acadia for the sowing of balsam 
fir seed in the spring of 19560 This seed was collected in Newfoundland 
and New Brunswick for a study of the genetic aspects of the slow growth 
after a certain age of Newfoundland firo Seedlots from Labrador, Quebec, 
and Manitoba may also be used in this studyo 



A small experiment was initiated to oorrelate cone size, seed si.e, 
see41� weight and ootyledon numbers . 

H.  G. MaoGillivraT 

Pr�j ect M-76: Selecting and testing superior individual 
spruce and fir trees 

The purpose is to locate and preserve trees outstanding in qualit1 
and vigor in the stands in the Maritime Provinces . The breeding value ot 
these trees will be tested by means of progeny tests.  

During 1955 an attempt was made to inte�est foresters in Nova 
Scotia and along the Bay of Fundy coast in New BrunswicK in locating superior 
red spruce. Considerable tield work is planned tor 1956 . 

Several experiments in ditferent methods of vegetative propagation 
have been carried on under this project . These inolude the aerial laTerina 
of spFUce and tir, rooting ot tir by an interrupted mist method, tall and 
wlnter grattlng ot white, red, and blaok spruoe on white spruce root stocks. 
and the tield gratting ot spruce and fir. 

H. G. MacGillivraT 

Project �78: Co-operation with other researoh organizations 
involving the acquiring and supplying of plant materials 

This project was started in order to provide a system of keeping 
records at the exchange of plant material. During 195 5  several lots ot 
material were received and several sent to different research organizations. 

H .  G. MacGillivraT 

Projeo� �224: Phenplogical observations, Acad�a 

Routine observations were made on several species ot coniters, 
hardwo�t shrubs and herbs . The objeotives are to obtain a biologioal 
yardstick lor comparing the weather trom season to season, to collect 
accurate information on the dates and duration ot various phases ot plant 
grawth,._ . and  to develop phenology as a tool in genetic studies .  

H .  G. MacGillivr/V' 

Project �225:  Nursett. Acadia 

This is a continuing proj ect set up tor cost estimates on main· 
tenan�e �t the nursery. In 1955, some two hundred thousand 2-0 seedlings 
were given to the New Brunswiok Forest Service and 11, 000 were transplanted 
at Acadia. About twelve thousand 2-2 transplants were litted and used tor 
various purposes . 

� . .  

RG9tls 
RaiSing trees in small nurseries . Draft ot a proposed 
publication. (Binder 1153 ) 13 pages . 

Nursery, Acadia. 3 pages . 
J .  W. McLeod 



Proj e ct M=320 � Induction of flowering and seeding, of red pine , 
spruce and balsam fir by strangulation and bark 
Tinging" New Brunswi ck ��_�. � 

An experiment to induce early flowering in white spruce was start. 
ed in the spring of 195 5 .  Ten set s  o f  three tree s each were marked . The 
trees within each set were quite similar in size and age . Within each set. 
two types of girdling were attempted ,  the third tree W"'ds left as a control. 

H. Go 14acGilli vra� 

Pro j e ct M=334g Evaluation of black spruce and red spruce 
as distinct species 

The study of the morphologi cal characteristics of red spruce was 
extended to trees in a typical r ed spruce 9  beechj sugar maple and hemlock 
stand . Preliminary results from previous studies of red a.nd black spruce 
indicate that�the range of variation in several of the characteristics of 
these species 

'
"overlap. 

H. Go MaeGillivray 

Pro j e ct M=33 5 g  Relation between frost hardiness of plants 
and )::.ertain phenologi cal characterist i c��= 

. 
This pro j ect was started in 1954 in two white spruce plantation� 

at the Acadia Station which had suffered s everely from frost damage . Th, 
purpos e  is to find out whether the s everity of damage i s  correlat ed with 
such phenological charact eristics as the time of the bursting of buds, etQ, 
Observations in 19 55  were extended to various s eedlots of rad spruce se� 
out in a frost po cket . 

Report 

R.e1ation between frost hardiness of plants and certain phenological 
characteristic s .  " (Binder 1146) 3 pages . 

Proj ect M-336 g  Planting heavily and weakly branched 
2-2 spruce se�s � Acadia 

,J 0 W. McLeod 

The purpo se i s  to find out whether the tendency of spruce to be 
heavily or weakly branched and the envirorJnental c onditions under which � 

it i s  expres sed can be rec ognized1> In 19 54.9 an expression of branchiness 
was formulated and measurements made on twenty=five 202 wh:Lte spruce trans., 
plant s as a che cko In 1955� measurements were again made on twenty-five 
2-2 white spruce transplant s �  and also on twenty=five white spruce in a 14� 
year-old plantationo The 2=2 transplants were s et o ut in the field in the 
autumn to d etermine whether branchiness remains constant in a parti cular 
environment 0 

Repod 

Planting heavily and weakly branched 2=2 spruce seedlings )) 
A cadia£) 3 pages o 

Jo Wo McLeod 



1{)2 .  

Project P-13l: Study of racial and clinal variation in red spruce 

Nineteen red spruce seedlots were obtained from Petawawa in 1954 
and sown in 1955.  Germination was good. An estimate in the fall indicated 
that an ample number of seedlings had survived the first summer. Cotyledon 
counts were made on a sample of seedlings from each seedlot . A statement on 
this project is also included in the report of the Petawawa Forest Experiment 
Station. 

-

H .  G. MacGillivray 

Problem 33 

THE MANAGEMENT OF TOLERANT HARDWOODS IN 
THE MARITIME PROVINCES 

The tolerant hardwood stands of the Maritime Provinces are in a 
seriously decadent condition. Poor quality sugar maple and beech dominate 
nearly all the sites and tend to increase in number and volume as the more 
valuable yellow birch and the few sound sugar maple are either harvested or 
killed by disease and insects. 

Research to date has been directed mainly toward fact-finding 
surveys to determine the reasons for the poor quality of sugar maple and 
the failure of yellow birch to regenerate satisfactorily, and to obtain 
information basic to the proper silvicultural treatment of the stands.  
Observations indicate th�t while soil fertility and climate probably ac
centuate certain �nherent weaknesses in sugar maple,  much of the poor 
quality material is the result of suppression, browsing, and intense compe
tition during the early life of the young trees.  The failure of yellow birch 
to regenerate is mainly due to unfavourable seedbed conditions and to the in
ability of the seedlings- to compete with the more vigorous sugar maple,  
mount�in maple and beech advance growth. 

Yellow birch i s  the logical species to encourage as it is well 
adapted to the region, and the high market value of the timber permits the 
practising of intensive silviculture to ensure its establishment and future 
growth.  This is predicated on the fact that dieback has ceased. If dieback 
continues,  the alternatives are either to manage sugar maple to produce as 
much good quality timber as possible, or to introduce conifers into the forest . 

Long-term projects are being undertaken to develop methods of re
generating yellow biTCh on cut-over tolerant hardwood Sites, to improve 
growing conditions. tor established young stands of sugar maple and yellow 
birch, and to convert stands to softwoods . 

Project M- 59: Conversion of young tolerant hardwood stands to conifers 
by cutting and burning. followed by seeding and planting 

Twelve one-fifth-acre plots were established in 19 50.  Six were 
clear cut and six retained as uncut controls. Burning was attempted in 
19 51 but was not completed successfully. Three methods of conversion were 
tested on the cut-over and uncut plots � (1)  seeding of white spruce on 
prepared seed spots ;  ( 2 )  seeding of white spruce broadcast ;  and (3 )  planting 
white spruce ( 2-2 stock) . . 
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The first detailed examination of the treatment areas was made in 
1955.  A progress report is being prepared. 

Proj ect M- 5:  

M. H .  Drinkwater. 

Seeding of burned-over lands,  co-operative proj ect ,  
National Research Council, New Brunswick, and 
�D�0m1�· n�1�· 0�n�F�0�r�e�s�t_S�.�erv�1�· c�e�(�1�9�2�3�) __________________ __ 

Thirty-one l/lO-acre sample plots, established 1924�25, at the 
Acadia Forest Experiment Station, on an area seeded with white spruce and 
white pine, were re-examined. 

Report 

Seeding of  burned-over lands,  co-operative project,  N.R. C o ,  
NoB . , and Dominion Forest Service (1923 ) .  (Binder 1281) 
14 pages .  

Project M-213 : Thinning pure white pine. PSPs 193 20�1237. neay Acadia 

"Thinning in a White Pine Stand" ,  by B .  C .  Wile, was issued a.a 
Technical Note No . 5 .  3 pages.  

Projects M-18, 20 - 22, 24 - 27, 48 and 49 . Managed 
woodlots throughout the Maritime Provinces 

During and shortly after the war, the Forestry Branch prepared 
management plans for a number of demonstration woodlots and undertook to 
mark them annually for cutting. They are all located on federa.l experi ... 
mental farms and illustration stations. Marking was done in 19 55 in 
accordance with the plan. Management will continue on the farms, but will 
terminate in 1956 on the illustration stations.  

Project M-223 : Maritimes District herbarium 

B.  C .  Wile 

Collections of vascular plants from Green River, the Acadia 
Station, and parts of Nova Scotia were pressed and mounted on herbarium 
sheets . This material is being identified and inserted in the herbarium. 
Seventy-five ground bryophytes collected at the Acadia Station have been 
identified and added to the collection. A report describing the status 
of the herbarium will be prepared. 

Go C.  Cunningham 

Projects M-273 : M-274, M-275 and M-277: Permanent plantation 
plots 29/43 , 25/43 , 26/43 and 3 5/44, at the 
Acadia Forest _�eriment Station 

These plots were established in 1943 and 1944 with balsam fir, 
Douglas fir, white pine, red spruce,  white spruce, Sitka spruce and 
Engelmann spruce stock.  The plots,  totalling about 11 acres, were cleaned 
of competing vegetation in 195 5  • 

• 
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Report 

Permanent plantation plot s 29/43 , 2 5/43 , 26/43 and 3 5/44 ( Projects 
M-273 , M-274 , �-27 5 and M-277 ) .  1 page . 

J .  W. Mcleod 

Project M-298 : Different degrees of thinning in red 
pine plantations , PSPs 41 - 46, Acadia 

An investigati on to compare the re sult s of thinning in a red pine 
plantati on e stablished in 1934 � two sample plot s ,  thinned to different 
spacing's in 19 50, and one control plot� were remeasured . J .  W. Mcleod 

Project M-303 : Direct seeding of white spruce and red pine 
on a non-reproducing area, 1949 9 Acadia 

Report 

An article , Direct seeding of white spruce and red pine on cut-over 
land s ,  is being prepared . 

Proj ect M-323 : Acadia map revisions , baseline s ,  road loca
tion, etc . 

J .  W. Mcleod 

This i s  a maintenance project to  provide for work on maps , baselin�, 
road location surveys, and other thing s of a similar nature not covered by a 

s pecific proj ect . 

In 19 53 , 3 6  mile s of baseline were brushed out and re-blazed , a 
it permanent marker was set at the center of the base or grid line system, and 

the survey of Road 1 was completed . Work in 1954 and 195 5  was confined to 
map revision in the office .  The location for Road 6 was surveyed early in 
1956 . A map sh�ing all r esearch areas is being prepared. B. C .  Wile 

Project M-33l : Interim asse ssment of all plantati ons 
at the Acadia Forest Experiment Station 

Technical Note No. 31, " Plantations of the Acadia Forest Experiment 
Station" , by J .. W. Mcleod ,  was issued in 1956 . 2 5  pages .. 

Proj ect M-400 : Forest management plan , Green 
River management area 

"A Summary of the Management Plan for the Green River Area" , by D .. E. 
Nickerson and A. B. Vincent , was issued in 1955  as Technical Note No . 7 .  
3 1  pages . 
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Work continued along much the same lines as in the past . With 
completion of the first part of the observation area program in 1954, the 
three-year interval before beginning remeasurement allows for a period of 
consolidation and for further study of problems in the District . 

107 . 

Less emphasis has been laid upon site-type claSsification since 
the work in the Boreal Forest Section B.l  was completed. Bulletin No . 118 
by Dr .  A. Linteau, was published in 1955 . While this covers Forest Section 
B.l ,  most of the types described in the report extend into the rest of the 
boreal forest and further work is in progress to outline the variations . 

Preparation of normal yield tables for the Boreal Forest contin.ed, 
with the addition of more plots and considerably more compilation and analJs18 
to deCide upon the best method of compilation. Correlations with stand den
sity index were found useful to partly replace subjective observations from 
crown development . which is particularly important in interpreting aerial 
photographs . 

Practically all work outside the Val cartier Station is in co
operation with pulp and paper companies .  Through contacts with these com
panies and other Government agencies are encountered the various problems 
in forest management . Management of second-growth balsam fir stands that 
are so prevalent after clear-cutting , will perhaps require different treat
ment to what is now the practice in cutting overmature timber. Consequent�. 
work is being concentrated in such stands to find out what can be done , 
and whether regeneration is satisfactor,y after clear cutting . 

Several interesting cutting experiments by pulp and paper companies 
were studied . The Lake Kenogami experimental cutting of 1954-55 was written 
up after the plots had been examined last summer . This is a comparison of 
partial and clear cutting . The Lake Edward experimental cutting, begun 
in 1951 but suspended last year, continued on a much larger scale than ever 
before and the whole area has now been cut. This amounts to some six square 
miles of part�al cutting (diameter limits 8- for fir, 16" for spruce and 
yellow birch) . 

In the boreal forest two experiments are in progress in second
growth balsam fir.; one , on the Epaule river , to compare partial and clear 
cutting ; the other on the Matane river to test patch clear cutting in which 
only mature stands are selected for cutting now, the next cut to be 10 
years later. Tbis area also covers some six square miles and cutting will 
start at the rate of about 3 , 000 cords annually. 

Forest land on the Valcartier camp area has been considerablY 
reduced as land is cleared for training purposes . However, cutting operationS 
have continued under permits and depletion records have been maintained.  
The inventor,y s,ystem is based upon line-plots established when the area was 
taken over for management in 1933 . 

In ecology , white spruce seedbed conditions , and the application ot 
chemical fertilizer to worked-out soils , are being studied. Potassium and 
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m..!;nesium have been added to plantati ons at Gr .. nd ' Mere .. nd Valcart i er .  and 
preliminary result s  s eem favourab l e .  Nutrient c ontent of plant l eaves and 
humus in c ertain site-types has also rec eived s ome attention .  

The sub-office open ed i n  the For estry School o f  Lava l Un ivers ity in 
1954 has rl r en!;th ened our contact with the Univers ity. Graduatin� stud ents 
can a s s ist in the Tork 'o"f the Branch , and our r es earch supplement that of the 
Univers ity. C l o s er c ontact can also be ma inta ine d with ; the Forest Biolo�y 
Divis ion, Department of A�r icultur e,  and provis ion has a l s o  been mad e  for 
office accommodation for the Branch in the new buildin� to be erected by 
that Department . 

' . � . 

. ;; . ' 
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Probl em  34 

SITE CLA SSIFICATION 

A m ethod of class ifyin� for est s i tes by th eir pot ent ial produQtivlt7 
i s  a fundamental r equirement for r es earchg s ilviculture »  and mana�ement . 
Site-type investi�ations have b een conduoted in the province »  but ha�e been 
lar �ely confined to the Gr eat Lak�s -St o  Lawr enc e  For est Reg i on , wher ea s  forest 
operat i ons now take pla c e  most ext ens ively in the Bor ea l  Region o  

Accord in�ly g in 1 94 9 9  a study of s i t e  wa s  o ommenced in For est 
Sect ion B o l .;  aft er s i x  s eas ons ' fi eld work a pl"actical s y s t em of s ite c la8l8 1.t1-
cation ha s b e en d eveloped o Twenty-on e  site typ es have b een id entifi ed .  and 
�rouped into five broad productivity c la s s es , four of which are merohantabl e .  
The prino ipa l  factor s makint up s ite have b een investigat ed , �olud ing 
phy. io�raphyg and phy s i cal and ch emical prop�rties of the s o 1 1 , ' and t h e s e  bave 
b een corr elated with veg etation ,  vol�e production .  and height ind �x .  

Pr oj ect Q-2 s Site type c la s s ificat i on , Gr eat Lake� =St .  
Lawr en c e  For est Regiono 

Work on thi s  proj ect » begun by Dr . Heimbur�er at La ke Edward ill 19�8. 
wa s  r esum� in 1 954 when 15 s ite=types wer e identif ied in For est Sect ion L.S 
and L. S .  Some field work wa s  carr i ed out in 1955 when 18 stands wer e stud i ed  
but -.dditiona l sampl es of a l l  th es e t ypes wil l  have t o  b e  obtained b efore the 
f i &ld will have b een cover ed � 

Deta i l ed .tud ie. of thr ee white pine s it es up the Ottawa river were 
ma d e  by a � r8.duat e s tudent at Laval Univers ity . 

Ao Lint eau 

Proj eqt Q-35 s Sit,-type ola s s ification ,  Boreal Forest Re5io� 
, 

The r eport on thi s  proj ect waS pUblished i� 1955 und er the title 
·For est Site C la � ifioat i on of the Northea s t ern C on iferouJ Section. Bor ea l  
For est Region , Quebec o" ( Forestry BreUloh Bulletin No o . HS ) 8 S  pagoe8 • 

.10 Linteau 

Prob l em  35 

SILVICS AND ECOLOGY OF TREE SPECIES 

The poor growth in many o� the plantations at Valcarti er and Proulx 
has empha . i z ed  the fac t  that too litt l e  i s  known of the $ ite r �uir ement. 
of our pr incie-l tr ee s pec i e. . �owl ed�e o f  thes e r equirements is highly 
d e s irabl e  f or the planlling of s i lvieultural measur e. , . particularly r efor estation .  
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Thi s  off ers a broad f i eld of r e s earch, a�d obTious ly only a few of 
the many a s pects ca n be s e lected ' for study at th i s '  t ime. The popularity of 
white spruc e and r ed pin e  for r efor estation in the proTince l ed to the d e c i s ion 
to c oncentrat e upon these two , spec ies . 

", ;,Proj ect Q�2 5 B Effect of frost upon whit e  and r ed pine plantll��ons at Valearti er .  

A r eport on thi s  proj ect writt en by R o  Pomerleau, Sc ience SerTic e ,  
" Department o f  A�r icultur e ,  and R . G. Ray wa s  pub l i s hed by tke Canadian Pulp and 

Paper As s o c iation under Woodland s  Section Ind ex N o .  1504 .  Thi s  r eport 
attributes the extens iTe mortal ity of r ed pine at Valcarti er t o  freez in� 
temperatures dur in� the �rowin� s ea s on ,  and empha s i z es the nec es s i ty of 
c ons id er in� c l imat ic factors and cho i c e  of s pec i e .  when s el ectin� site for 
r eforestationo 

Proj ect Q-52 . Soi l  fert i l i zat ion in r ed pin e  and white 
s pruc e plantat ions at Va lcart i er .  

R. G. Ray 

Thi s experiment wa s  be� in Octob er 1 9 5 2  when white s pruc e wa s  
plant ed on thr ee s er i es of plots located in t h e  Plains Block, in a frost 

, pocket . In May 1953 , fert i l i z er s  wer e app l i ed and fai lur es were replac ed .  
, . In October r ed  pin e  wa s  plant ed on the same plots 0 

In May , 1954 , r ed pine fai lur es wer e r eplac ed ,  and in October su�ar 
map l e  s la sh wa s  s catter ed on s ome of the unferti l i z ed plot • •  

" By th e summer of 1 955 it was pos s ible t o  obe erTe s ome of the I'ffeets 
b'f ' tr eatment , notably the diff er enc e in the c o lour of th e to l ia � e .  Even the 
s lash treatm ent app l i ed only the preTioul fal l  r esulted in l e s s chloros i s  
than on th e  c ontrol plot s . In the fa ll of 1955 the 8 eed l in�s on' a l l  plot. 
were tal l i ed and c las s i f i ed accord in� to Ti�or and c 9lour .  Leaf ana lysi s  
performed by a �raduat e s tud ent at LaTal reT ea l s  a d tfter ential nutri ent 
absorpt ion whi ch i .  in complianc e with th e obs erTed Ti�our and �rowth 
c onditions and eTidene es the Ta lue of the tr eatment s ' appl i ed .  A short 
statement on thi s proj eqt 18 included in the Head Offiee r epor t o  

Proj ect Q-5Q s Soi l  and s it e  r equir ements of whit e s pruc e 
in Qu ebee . 

A .  Linteau 

Pr eliminary inTesti�at ion in 1953 showed that natural stands of 
white s pruc e in the Gr eat Lakes - St . Lawr enc e Re�ion can be �rouped into 
three s ite ind ex c las s e. ,  and that �ood and poor s tands �row indiffer ently 
,on, s eTeral s o i l  types . sl opes and a s pects J but no stands wer e found on s o i l s  
with a water tabl e  lyin� l es s  than 15 inches from the surfa c e .  ATailable 
nutr i ents are not c l earl y  relat ed to stand qua lity, but a d efinite tr end 
w&s obserTed for pH, or�anic matter perc enta�. , and carbon/nitro�en ratio . 
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In 19.5.5 0 17 plots were tallied on the Matane and Cascapedia Rivers . 
Some of the data collected for project Q=2 are also suitable for this project , 
but further sampling will be required before the relationships of stand com
po sition 0 soil conditions p productivity levels and regeneration requirements 
can be determined 0 .&0 Linteau 

Project Q=.57 g Soil treatment of white spruce in the 
Proulx plantations 

Most of the white spruce plantations established on the sanqy 
plains at Proulx are in poor condition g apparently due to nutrient defi
cienc,y . In the fall of 19.52 0 12 1/40=acre plots were laid out and fertilized 
by Brown o Rolst o Cunningham and Linteau with superphosphate , ammonium nitrate, 
and potassium chloride g to determine whether the condition of the trees could 
be improved . 

One year later no response could be observed except where potassiua 
chloride had been applied . Experience elsewhere has shown spring fertiliz
ing to be more effective g and accordingly another series of 12 t-acre plots 
was fertilized to potassium and magnesium o potassium g potassium and trace 
elements 0 potassium and magnesium and trace elements . In the fall it was 
observed that some of the treatments had apparent� been successful in 
eliminating the chlorosis which had previously been evident o but that needle 
and twig growth had not changed . 

Laborator.y analysis of foliage samples collected in 195.5 yielded 
conclusive results regarding the potassium requirements .  A larger fer
tilizing experiment has therefore been planned for 1956 . The Head Office 
section includes a statement on this project . A.o Linteau 

Project Q-6.5 � Mineral nutrients  i.n plant indicators 
as related to si.te quality 

Preliminary work on this project was carried out at Laval 
University and reported upon in a thesis submitted to the university as 
one of the requirements for a master' s  degree in forestr.y. M1 abbreviated 
verSion of the theSis (Binder 1233 0 23 pages ) was submitted for publication 
by the Forestry Brancho but it was decided that the findings should be 
substantiated by further sampling and analysis .  More samples were collected 
and the laboratory analysis has been completed. It is ,apparent that the 
accumulation of nutrients in the cells of the plants studied depends upon 
the properties of the plants rather than upon the properties of the sites . 

D.  Gagnon 

Problem ;6 

HARVEST CUTTINGS AND THINNINGS 

Many commercial logging operations in the Province remove the 
e,,'\1re merchantable stand down to 4 inches dob . h .  This practice sometimes 



U2. 

delays the establi shment of adequat e rep roduction ,  01" it may r l"�1l1t itt very dens e 
r eproduction with s ub s equent overstockin� a nd h eavy mortal itYe 

It i. probabl e  that yield can be incr ea s ed  by cuttin� systems which will 
, leaT,&'the sma ll er tr ees to �rowo Th ey may also pr event th e formati on of over ly-d ens e 

stands ." Differ ent systems of partial cuttin� have b een tri ed in ord er to d i s c over 
which are the b est for differ ent loca l  cond itions o 

, - The problem of incr easin� th e �r owth rat e of s el ect ed stems in youn�er 
OTel-stoclCed s tand s . which have followed c 1 ear-cuttin� and blow-down, mi�ht b e  
so��ed b y  means of r e�u1ar thinnin�s wh ich would inor ea s e  the yi eld . 

Several partial cutt in� and th innin� exper iments have b een atarted 
by' the ' Forestry Branch ,  the ear l i est d8.tin� back to 1923. and othel" experimental 
cuttin�s s tarted by companies ar e b ein� studied .  

Proj ect Q-8 . Select ion cuttin� In yell ow birch , s pruc e 
and ba lsam fir , Lake Keno�ami 

Stands in the Lake Keno�mi Experimental Area which had been 
partia l ly cut in 1923-24 wer e mar�ed for a s ec ond cut in 195 3 .  The operation 
wa s ' carr ied out durin� th e fal l  and winter �f 1954-55 ry the c o-operator s , 
Price ' Brothers and Co. Ltd , a tota l ot 784 cords bein� ,  cut on th e, area of 149 
acres . 

The l ine-plots in the ar � wer e r emeasur ed in June 1955 . and a r eport 
on the operat ion was written und er the t itle " ��' �ction Cuttin� , 1954-55 , 
Lake K.no�ami Experimental Cuttin� Ar ea ft •  ( Bind er 1 2 1 6 )  1 7  pa�es . 

The cut l eft a res idual s oftwood stand of 179 tr e es p er acr e ,  with' a 
volume � 700 ' cubic f eet , au�ent ed by a �ood stand of saplin�s and ' an abundance 
of 8eedl in� s . Under normal conditions sat isfa ctory d evelopme�t of t he IStan d 
c ould' b e  expected . Unfortunately the futur e of the expj9r imeJlt is j eopard i Z ed 
by the current epid emic of the s pruc e  budworm o 

Project Q-43 . �irical thinnin� in an l8-year-old 
stand of tolerant hardwoods o  Va1cart i er 

J . C .  Boynton 

, In 1954 three trans ect plots wer e laid out and ta l l i ed in a youn� 
hard.ood stand whi ch follcwed c l ear cutting, about 2 0  year a�c. In the summer 
of 1955 the pot ential crop-tr ees (mostly yell .. birch saplin�s ) were banded 
with pa �nt and relea s ed f rom c ompetition by cuttin� a l l  adjac ent saplin�s 
whl'ch cvertopped or threatened to' cvertop the s el ected trees o In the wint er cf , 
1955-56,  scatter ed veteran trees �er e r emoved in a fuelwcod operation .  

R . Go Ray 

J o C .  Boyntcn 



Proj ect Q-44 g Partia l  cuttin� in uneTen-a�ed red sprue e  -
fir - yell ow birch at Lake Edward 

The Lake Edward Exp' rimenta l Area compriz es 5 �quare mi les of mixed
wood forest which had been cut-over for pulpwood in 1910 unde1l" th.e existing 
d iameter limit re�ulati ons o B.y 1950 the stands had developed to the sta�e 
wer e another cut was both f ea s ible and des irabl e ,  and s inc e th e origina l part ial 
cuttin� had r esulted in satisfactory �rowth it was d ecided tlmt another partial 
cut would be . mad e o  To s implify control o f  the operation the d iametel'-l imit 
system was ' a/';a in us ed ,  but with l imits sel ected t o  conform better to the 
cOl1dition of the stands and the characteristics of the var i oul!l spec i es o The 
limits "  finally - adopt ed wer e 8" for f'ir p IS· for spruc e and yellmT bircho 
Hardwood - sawl o �s lfer e to be cut s but all spruc e and fir wer e to be made irr\:;o 
pulpwood 0 

The operation which commenoed in th e fal l  of 1950 was compl eted durin� 
the: winter of 1955-56 when the last s ection of the Exper imenta l A�ee with in th e 
Lake Edward draina /';e ba s in was cut-over o Results wi ll b e  d et ermined by period ic 
remeasurement of the 343 permanent line-plots in the expe� i�errtal area o 

Proj ect Q-62 g Partial cuttin� in s pruce-fir by the Donnacona 
Paper CompanYD Epaul e River 

In 1953 the Donnacona Paper Company started lar �e=seale partial 
cuttin� operati ons in the Bor ea l  For est Re�ion north of Quebeo Cit Yo 
Arran�emell.t s  wer e mde with the c ompany for the For estry Branch to carry 
out- - a l on�-term study of the cuttin� method s employed 0 In the summer of 1954 
some : of th e cutoTer stand s  wer e sampled by 112 tenth�acre l in" plots II 

arid in Au�ust 1955 another 72 plots were elStab lishecl g 32 in aD. area c l ear-cut 
oy tne company t o  c ompare the r esults of the two cuttin� methods and 40 in 
yOun� uncut stands 0 A file report ent itled *Part ia l  Cutt in@' i n  Bal sam Fir 
'stands"  on - the Epaul e - River" was wr itt en by J o C o  Boynton 0 ( :eind'� 1262 , 
5 7 - pa�es) . The first r emea sur ement . to d et ermine the ext ent 01' wind damag� .  
the ' amount o f  re�eneration and the density o f  underbrus h "  is soheduled for 
1959 � '  Thereaft �r the �rowth and development wi l l  b e  fol lowed by remeasurament 
at lO=year intervall . 

Proj eot Q-67 s Exper imental cuttin!e Matane RiTer 

J o C o  Boynton 

The purpos e  of thi s  new experiment , a eo-operatiTe proj eot with 
the Hammermill Paper C ompany , il to d evelop a method of patch-cuttin� 
in even-a�ed stands of balsam fir " particularly to d et ermine how large an 
area oan be succ es s fully re�enerat ed after c l ear cuttin� o The experiment 
also introdue ea a t echnique of c la s s ifyin� the stands by cuttin� cla s s e. 
(bas ically a�e-c la I 8 ea ) in ord er to a s si� pr iority for cutting to the 
old er standl o 

In the fall bf l9S'S an ar ea of nearly six squar e miles was s urveyed 
and mapped by company per s onnel . Thr ee hundr ed and forty=:t"our l ine�plot8 wer e 
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laid out of which 160 wer e tal l i ed t o  provide an estimate of the volume 

ava i labl e in each of the thr ee merchantabl e  cuttin� c la �s es and to fol low 

the r esults of outtin� o  It is planned to cut and peel a 'Tolume of b etween 

2 , 500 and 3 , 000 cords in the early s ummer of 195 6 .  The l in e-plot. in t h e  

cut-over a r ea  ar e t o  b e  r em ea sur ed lat er in t he summer o 

R . G. Ray 

Probl em  37 

RATE OF GROWTH AFTER LOGGING AND F IRE 

· ro�est industry wi ll have to r ely for mos t  of its future wood 
. upply upon the s econd-�rowth stands which have f o l lowed l o��in� operations 
or tire .  Littl e  i s  known of the � owth rate in such stand s , a lthou�h th is 
information i s  e s s ent ial for for est mana�ement . 

The suc c es s  of th� �rowth study in the cut-over pulpwood for est 
at Lake !award l ed to the adoption -of the l ine-plot. survey method for a 
s er i ea of �rowta .tud i e. throu�hout th e pr ovino e b e�innin� in 1947. Sino e 
that t ime ll-t..ata l of 15 obs ervation ar ea s  has b e en e stab l i lhed in r epres entative 

" l oca li:hes ; each area c OTers about f iv e  squar e mi l e s  and is sampled by a �r id 
of t enth-acre l in e  plot s ,  wh ich will b e  r emeasur ed at ten-year interTll • •  
Inter estin:� . informat ion on t he cond ition of cut-over �nd burnctd stand, hal 
a lr eady been obta ined from these ar ea • •  

Proj ect Q-l s Forest �r�wth s urvey, La ke Edward� 
. 
• 

i 

In 1956, T echniQal Note No . 2 7 ,  �Site Type. , Growth and Yi eld , 
La ke Edward , Lavio lette County, Queb ee � ,  by R . G. Ray, wa s  pub l i s hed . 

Project Q-33 . For est �rowth survey, Obs erTlltion �r ea 
No . 3 ,  Cyriaa River . 

Thi. obs erTllt ion ar ea c ompr i . es 317 t enth-acre l in e-plot s  in unout , 
. cut.-.oTer and. burned. s tand s on the Cyr iac River in the Laur entid es Park. The 

cut�oTer stands ' a r e  amon� the ear l i es t  example. of c l ear cuttin� to be found 
in the provinc e ,  havin� b een cut in 19250  Th e e.tab l i.hment r eport for the 
pro j eot , wr itt en in 1955 by R o G .  Rayp is en+'itled �Report on th e Establishment 
of Obs erTlltion Ar ea No o 3 ,  Cyriac River " . ( !ind er 1178 ) 5 7  pa�e • •  

R o G .  Ray 

Prob l em  38 

REFORESTAT ION 

The Obj ect ive. und er t hits problem ar e two-fold s fir s t ,  to p lant 
up .uitable areas on t he Va loarti er Mil itary Res erve and wh i l e  80 d o in� 

• 
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obtain information on p lant in� technique and ,
th e . suiiabi l itr of Tarious 8pec i es 

for plantin� on diff er ent s oi l s ; p ec ond g to etudy the surviTtl ' and rat e of 
�rowth of plantations estab l i shed in the proTino e by ' the For estry Branch, the 
Provincia l  GOTernment and other a�enc i e8 .  

startin� in 1933 , lar�e a r ea s  of abandoned fa� land on the sandy 
plain s  at Valcarti er wer e  planted with red and white pine and whi te s pruc e .  
Becau s e  o f  adver s e  s o i l  and c l imatic cond itions , the r ed pine plantation8 have 
fa i l ed and whit e pine plantati'ons have been partially successful. It is believed 
that jack pine and lod �epol e  pine wil l  succ e ed in the 8am� locations » and 
fai l  ar ea s  are b ein� r eplanted with thes e s pecies . At the lame tim8 p the 
mor e exactin� s pruc e and whit e and r ed pine are b ein� plant ed on the better 
s it es g  with every ind icatioD of s uc c es s .  

Growth and develoyments are a l s o  b ein� f o l l owed in other pl�ntati ons , 
amon� them the Con s o l idat ed Pa per Corporat i on plantat ion. n�r Grand v Mer�, 
the plantat ions of the Southern Canada Power Company at Drummondvil l � ,  �d 
plantations near La chute o  

A r eport wa s  pr epared by J . D .  MacArthur c overinr l eTeral proj ect. 
located at the Valcarti er For est �per iment Station ,  ( Bind e� 1223 ) 10 pa�e8 o 

Proj ect Q-19 , Growth and d evelopment of larch plantations 
at Val carti er .  

A 8ma l l  plantation o f  nat ive tamarack wa s  estapl i sh ed in 1930 . 
Remeasurement i\'1 1 955 r evea l ed that althou�h" survl.,.l M$ b.� �ood the 
�rowth has b e en d i sappointin�ly s I p., the aver��e t r e e  bein� only 2 0 3 "  
i n  d iameter and 1 7  feet hi�h .  

. 

J o D o  MaoArthur 

Proj ect Q-2 0 a  Gr.owth and d evelopment of whit e and r ed pine 
plantat ion. on o ld farm land at Valcatti er o  

.% 

�lantat i on plot s  establi .hed in 1 934 , 1935 and 1936, wer e r �Q 
measur ed in 1955 0 To dat e s urviva l  of whit e pine i s  appro�imately 5 0  per c ent 
and aTera�e hei�ht �owth i s  now 1 foot per year o White pine weevi l and 
b l ister rust ar e pr eva l ent . .o.t of the .urvivin, whit. pine exhibit 
chlor ot ic folia�e . Thi s  i s  a'ttributed to s o1 1  nutrien't d efic i enOi e. and 
it 11 hoped to experiment with chemical f ert i l i z er s  a s  a mean. of o or·teetin� 
the8 e d efic ienc i e. o 

The r ed pin e  plantation s  show a 8urvi�1 of only 10 per o ent o The 
heavy morta l ity i 8  attribut ed to s o i l  d efic i ency which caui e. 8 10w �rowth 
an� to frost kil l in�. Many of the survivin� r ed pin e ,  ho.ever , ar e n�w 
!;rowin!; well .  

J o D o  MacArthur 

Pr o j ect Q-2 2 s Plantin� exoti o  s p ec i es 

A smal l  plantation of 2 -0 Norway s pruc e ( 700 s eed l in�. wa s  
established i n  the Swamp Blocko 

J . D o  MacArthur 
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Proj ect Q-2 3 8 Growth and d evelopment of spruc e plantations 
on old farm land at Va lcarti er o 

Thr ee plantati on plots established in 1935 and 1 9 3 6  wer e r emeasur ed .  
On the sandy plains mortal ity ha s been s ever eo In th e b est plantation near 
the foot of Pinkney mountain ( Pl oPo 13 ) surviTal ha s been 76 per c ent , the 
avera�e hei�ht is 12 feet and mean annua l hei�ht �rowth is 0 0 6  feet o 

J . D o  MacArthur 

Proj ect Q-2 6 s  Tr ee nur s ery� Va lcarti er 

A sma l l  nur s ery ha l b een mainta ined at Valcarti er s inc e 1947 to 
produc e plantin� stock for r eforestat ion proj ects o In 1 955 two s eed-lots 
( l ocal whit e  spruc e and a Dan i s h  white s pruc e�Sitka s pruc e hybrid ) wer e 
s oWn 0 Due t o  a very dry summer � los s es in t he s eedb ed s  wer e s ever e ,  but 
the transp lant b ed suffered no unusual dama � e o  

Pr oj ect Q-42 8 Growth and Development of plantat ion s  at 
Drummondvil l e g  P o Qo 

J o D o  MacArthur 

The plantations of the Southern Canada Power Company at Drummond
v i l l e  c over an area of approximat ely 1 ,,800 acr es 0 In 1951 g twenty samp l e  
plots wer e estab l ished t o  obtain data on survival and �rowth of s pruc e ,  
pine and la rcho In 1955 , s even mor e plot. wer e establ ished , one of �hich 
inc lud e. five d iffer ent strains of Norway s pruc e o  The s e ed came from 
super i or EUropean stands o 

Report 

Estab l i shment of plantati on plots in the Drummondvi l l e  Plantation. 
of the Southern Canada Power Company " Limit ed o ( Binder 1268 ) 8 pa�es . 

J 0 D 0 MacArthur 

Proj ect Q-5 0 8  Growth and d evelopment of jac k pine plantations 
on old farm land at Valcarti er o  

Fa i lur e in r ed pine at Valcarti er has b een attr ibuted to impoverished 
s oi l  and s ever e  c l imat eo Sinc e 1951 1ack pine has b een planted in t he faU ed 
ar ea s  in the hope of r estorin� the fore.t canopy with thi s  har d i er s pec i es . 

In th e s prin� of� 1955 , 5 ,400 . eed l 1n�s '0_ La ke Sta-c es provenance were pl1U1tec:l 
and in the fal l  of the same year a further 2 6 , 000 s eed l in�s �rown from s eed 
c o l l ect ed in west erp Quebec were planted o A compar i s on b etween the two 
strains will a l s o  b e  obtaine d o  

J o D o  MacArthur 
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Prob l em  3 9  

FOREST MANAGEMENT 

One of the r e.pon. ibi l it i e. of the Qu eb ec Di str ict i s  the mana�ement 
of the for ested part of Valcarti er MiU tary Res erTeo Mos t  of the forest ha s  
b een surTeyed with l ine-plot. which ar e remeasured peri odical I!" All cuttin� 
whether by permit or by mil itary per s onnel , i s  contro l l ed by the For estry 
Branch ,  and deplet i on r eo ords haTe been ma intained s inc e 1 933 0 

Int ens iTe mana�ement of two sma l l  woodl ots a t  Val cart i er have b een 
und ertaken t o  p eTelop and d emonstrate forestry practio e ,  particularly 
"c ompartment" ;mana�ement o 

Pr oj ect Q-17 s  Valoart ier workinG pla�o 

ActiTiti e s  und er this proj ect wer e r estrioted by the new mi l it�ry 
s ecurity re�ula1t ions o Nevertheles s , the line-plot s  in t he compartment 
s c hedul ed for r e.meas urement wer e r e.measur ed and the inTentory c ompiled .  
Durin� the winter , cuttin� c ontinued on a r educ ed s oa l e ,  a total of a.pproximat ely 
2 6 , 000 cubic feet of s oftwo-od and 6 , 000 cubic f eet of hardwood sawlo�8 . 
780 cords of pulpwood and 3 2 0  cords of fuelwood b eiri� cut .  Much of thi s  
mater ia l  was r emoTed from areas b e in� c l ear ed for mil itary purpos e • •  

About 11 m i l e s  o f  new a c c e s s  roads were c l ear ed and PArtly f inished . 

R . G. Ray 
R o J o  Hatcher 

Proj ect Q-4l . Todd ' .  Brook woodlot , Compartment C ,  Val c,rt i er 
. " . .  

The r oads and trai l s  in th i s  mana �ed wood lot wer e traTera ed and. 
plotted on th e lar �e-.ca l e  map which i s  b e in� prepa r ed o  

J . D .  lfacArthur 

Prob l _  40 

PREPARATION OF NORMAL YIELD TABLES 

Normal y i.eld tabl es, a r e  a Ta luable tool ' in the preparatiotl of 
mana�ement plan s , �reatly fac i l itatin� the calculation of the a l lo __ ble 
cut o No such tabl es exis t  for pulpwood s p ec i es in the Bor�l For est 
Re�ion , a lthouth the need for them has fr equently been expr e� s ed o  

. 

Norma l yi eld tabl e s  ar e cons i d er ed a pract ica l and acourate 
means of pr ed i ctin� the t;rowth of eTen-a�ed stand s 6  They oan be u s ed for 
mor e t han one rotation per iod and they provid e a . tandard with wh ich actual 
yield can be compar ed , or the effect of partial cuttin� �au�ed o Furthermor e ,  
the full stockin� yield i s  a �ood ind ex o f  ab.olute s ite productiTityo 
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Proj ect Q-56 8 Normal yield tables fo� s pruc e a nd fir 
(pulpwood spec ie. ) in the Borea l  Fore$t Re!i on 
• t � , t  i t . 

Sinc e 1949 a very lar�e number of sampl es has been taken in the 
Borea l Forest Re� ion » the data bein� us ed for both thi s proj ect and for pr oj ect 
Q-35 o In 1955 an add itiona l 162 plot. wer e measur ed ,  most of them in Seotion 
B . l o  

Previ ous att�pt. t o  construct well -balanced curves that would 
repr e s ent �ood avera�e values for the var i ous site cla s s es O� s ite types 
have met with only mod�rate suc c es s .  

In order to improve on the meth9d , a stand d,ns itt ind ex chart 
ha s b een worked out o Such a ohart , bas ed '; on numb er of' trees  per aore for a 
�iTen d iamet er , el iminates the main cau s e  of error in the ocular estimate 
of d ens ity and st ockin� , that i s »  crown d evel opment of the tr ees . Radial . I 
d evelopment of the crowns , independent of d ensity, may vary for the same 
s peo ies on differ ent sites,  �d also between species on a given ' site . 

A def in it e  �nd very clos e r elat ionship has been found b etween 
t otal basal ar ea ,  volume and s tand dens ity ind ex o The o oncept of normality 
has thus become muoh more obj ective than befor e.  

A. Linteau 

...... 
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MANITOBA-SASKATCHEWAN DISTRICT OFFICE 

StmlJll.B.ry 

The establishment o f  a white spruce cutting experiment which involved 
treating six 10-acre compartments each year for three years was completed. 
Seed-bed s carification in the residual stands was part of the treatment . 
Several hundred regeneration plots on scarified and undisturbed seedbeds in 
uncut and cut-over spruce-aspen stands were re-examined . Foliage and basal 
sprays using herbicides were tested on Corylus and Corylus ��derplanted with 
white spruce. 

A study of the growth of white spruce in relation to site was begun 
on three plots sampling dry, standard and very moist sites . Daily measure
ments of radii at breast height and of shoot and root lengths, as well as 
measurements of air and soil t emperatures and of precipitation, were made in 
an attempt to establish correlations between ecoclimate and the responses of 
trees .  Sixty fifth-acre plots were established in uneven-aged spruce-aspen 
stands and stem analyses of selected nearby trees were made in a study de
signed to develop a method of evaluating site in relation to stand growth. 

Studies of the production, periodicity and dissemination of white 
spruce seed were continued . An index of cone production was calculated. 
White spruce seed obtained from 12 sources in c entral and western Canada was 
sown at three nurs eries in the district to permit the study of the compara-
tive morphology and growth of the s eedlings for information on the intraspecific 
variability of the spe cies o 

Artifi cial regeneration experiments included plantings of 4, 800 
white spruce and 4,000 red pine, and broadcast seeding with jack pine in 
strips on three four-acre scarified blo cks . 

Regeneration plots were re-examined to assess the effects of differ
ent methods of cutting combined with scarification on the establishment of 
jack pine seedlings . 

Regeneration was recorded on a red pine release cutting established 
in a red pine--jack pine stand. Treatment consisted of clear cutting strips 
and cutting jack pine on alternate strips . A cutting experiment in black 
spruce was established to determine the effects of different systems on re
generation. There were six treatments replicated once . Cutting blo cks varied 
from two to seven acres in area. 

Three Technical Notes were published during the year and three 
others are in various stages leading to pUblication. A major report was pre
pared on white spruce forest types, giving information on their e cological 
relationships ; a contribution was accepted by a s cientific periodical; a paper 
on site classification was prepared for presentation at the International 
Union of Forest Research Organizations o 
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Problem 54 

DETEaMINATION OF CORRECT SILVICULTURAL PRACTICES ': 
FOR MERCHANTABLE CONIFEROUS SPECIES 

Of the limited number of tree species suitable for saw timber in 
Manitoba-Saskatchewan, white spruce is by far the most important. Current 
cutting practices for spruce frequently result in a conversion of the type 
to inferior hardwoods . Hence the number of understocked stands lacking young 
coniferous growth is increasing. Jack pine is assuming greater importance 
due to changing economic conditions . During the past few years extensive 
cuttings of pine have been made for specific products--ties� poles, etc . --and 
the resulting residual stands are very often understocked and of poor quality. 
There is need for studies of harvest cutting methods in relation to all the 
above species in order to determine what systems are most favourable for both 
natural regeneration and residual growth. A minor problem in southeastern 
Manitoba concerns the harvesting of mixed jack pine--red pine stands to secure 
increased regeneration of the latter spe cies. 

Studies are being made of the effects of ground scarification on 
the establishment and survival of coniferous seedlings in both disturbed and 
undisturbed stands . Further investigations have been initiated, and previous 
ones continued, to determine the best techniques for successful planting of 
spruce and pine . Experiments to test the comparative efficiency of herbicides 
for the eradication of shrubby forest undergrowth are being continued. 

" 

Project MS-113 : Reforestation by planting. Spruce Woods Forest Reserve 

Thirty-three plantations , those that remained of 63 established 
between 1904 and 1928, were examined in 1952 and 19 53 . Of all species planted, 
jack pine showed the best survival, growth, and form. Though survival of Scots 
pine and lodgepole pine was fair, their growth rates were poor. Norway spruce 
and white spruce plantations failed completely. A Technical Note No. 28, 29 
pages ,  under the title "Planting of conifers in the Spruce Woods Forest 
Reserve" , was issued. 

J .  S o  Jameson 

Project MS-124: Influence of scarification on w'hite spruce 
regeneration uncut stands, Riding Mountain 

One thousand regeneration plots,  on bulldozed strips and on un
disturbed control areas , under mature spruce-aspen stands , were remeasured. 
Scarification with a bulldozer blade created a better seedbed medium than 
disturbing the soil with an Athens plough, and both of these methods proved 
superior to undisturbed control areaso Seedbed receptivity has proved favour
able for five years after scarification, and the more the mineral soil was 
bared the better were the results .  The number of seedlings established in 
any particular year depended to a great extent on the previous year ' s seed 
crop. Heaviest mortality occurred during the first year after germination, 
but a small number of seedlings died in each succeeding year. The slow 
growth and continued mortality of seedlings suggested that factors other 
than those connected with the seedbed operated to deter the establishment of 
white spruce regeneration. A progress report (Binder 1256, 12 pages ) was 
prepared. As 19 55 was the first good seed year since the project was es
tablished, it is planned to continue observations on ito 

R. T .  Pike and R. A. Haid 



Proj ect MS.147 : Control of Underbrush and vegetation by herbicides 

123 . 

Forty-five small plots,  densely stocked to Co�lus, were foliage 
sprayed with various herbicides in 1950 and 19 52 . Six tenth-acre plots, also 
densely stocked to Corylus, were underplanted to 3-2 white spruce in 1954. 
Three plots were foliage sprayed and three used as controls. Ammate, herbate 
ester of 2,4-D, and isopropyl ester of 2 ,4, 5-T, all effectively killed hazel 
leaves and stems . Hazel was replaced in greater numbers by other species of 
underbrush but as it resprouted two years later it in turn replaced these 
other species . Coniferous species were not affected by any herbicide. 

Basal spraying of Corylus was carried out on a tenth-acre plot with 
a 25-foot border in 1955,  and in addition three tenth-acre plots were esta
blished to study methods of poisoning overmature aspen. On one plot the 
aspen were basal sprayed ; on another they were frilled and sprayed; on the 
third the aspen were girdled. The herbicide used was 2,4, 5-T in oil. A pro
gress report was prepared. (Binder 1284) 30 pages .  

R .  T o  Pike 

Project MS-156: Influence of scarification on white spruce 
regeneration. cut-over stands . Riding Mountain 

Three hundred and fifteen plots established in 19 51 on bulldozed 
and ploughed strips under a cut-over spruce-aspen stand were re-examined to 
assess regeneration success .  For at least four years the scarified seedbeds 
were more .receptive to spruce germination than the undisturbed controls . 
The more completely the mineral soil was bared the better were the results o 
Hardwood regeneration following scarification was practically nil in this 
mixedwood residual stand. A progress report (Binder 1275, 1 5  pages )  was 
prepared. As 195 5  was the first good seed year on the experimental area 
since 1948, it is intended to make further field examinations of the plots .  

R .  T .  Pike 

Project MS-160: Planting white spruce in disturbed stands, 
Riding Mountain Experimental Area 

On each of twelve 10-acre compartments logged in the fall of 1953 
and 1954, 400 white spruce seedlings were planted out in the spring of 19550 
The purpose was to study their survival under various environmental conditions .  

Survival o f  plantations recently established o n  the Eltding Mountain 
area has been good. An establishment report was prepared. (Binder 1242) 6 
pages . 

J .  S .  Jameson 

Project MS-163 : S11vicultural techniques for securing jack pine 
regeneration. Sandilands Forest Reserve 

An annual examination of regeneration plots was made to assess the 
results of cutting by different methods supplemented in some cases by scari
fication. Six 10-acre blo cks make up the experimental area. One block was 
badly damaged by wind in 1954 and three were destroyed by fire late in 19550 

J .  H.  Cayford 
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Project MS-166: Cutting methods for management of white spruce, 
Riding Mountain 

A cutting experiment , begun in 19 53 and replicated in 1954, was 
completed by making another replication in 1955.  Six 10-acre compartments 
were cut according to various methods , in order to study effects on regener
ation, as well as on residual growth and mortality. 

Early in the season it became evident that it was to be a good seed 
year for spruce. Scarification was therefore carried out on all compartments 
including the six to be logged in the fall. Five permanent sample plots were 
established on each of the l2 compartments cut over. A progress report (Binder 
1272, 12 pages)  covering the work done on all 18 compartments was prepared. 

R. T .  Pike 

Project MS-177: Seeding jack pine . Sandilands Forest Reserve 

Sixteen strips were seeded in each of three 4-acre scarified blocks 
in addition to the same number similarly treated in 19 54. One randomly 
selected strip in each block was broadcast seeded each week during the summer. 
The results will be as sessed by transect sampling in 1956 and later seasons . 

J .  H .  Cayford 

Pro ject MS-179 : Releasing red pine. Sandilands Forest Reserve 

Regeneration was recorded on 40 tenth-acre plots established to 
study growth and mortality on an area in which red pine was released by a 
cutting consisting mainly of removal of the associated jack pine in strips 
and clear cutting alternate strips. 

J.  H. Cayford 

Project MS-l80: Planting red pine. Sandi lands Forest Reserve 

Approximately 4,000 red pine seedlings were planted on four sites 
occurring within the experimental area; these were in addition to 1, 000 simi
larly planted in 1954 which was a cool damp season. To the end of the summer 
the 1955  plantings were successful on three of the sites in spite of dry warm 
weather. 

J .H .  Cayford 

Project MS-182: Cutting methods for the management of black spruce, 
Duck Mountain Forest Reserve 

Twelve cutting blocks varying in size from 2 to 7 acres were 
established in pure black spruce stands on upland ( feather moss) sites in 
the Duck MOuntain Forest Reserve, Manitoba. The following cutting methods 
were followed : ( 1 )  alternate strip ( two variations ) ,  (2 )  shelterwood, ( 3 )  
patch, and ( 4) group selection. One half of the merchantable volume was 



removed from each blo ck during the winter of 1955- 56 .  The res1ci-.l , staad.;w1ll: lJ£'l :: 
be clear cut ten years later. The obj ect of the study is to deter-tne ... 
effects of various cutting methods on the reproduction of black spruce anci , to  
assess growth and mortality in the residual stands . A progress report. was 
prepared . (Binder 1245) 15  pages. 

H. J.  Johnson 

Problem 55 

DETERMINATION OF THE FACTORS INFLUENCING THE ESTABLISHMr;m 
AND SURVIVAL OF CONIFEROUS SEEDLINGS ON CUT-OVER, 

BURNED-OVER , AND UNDISTURBED STANDS 

In Manitoba and Saskatchewan, the natural regeneration of the 
coniferous · spe cies ort both disturbed and undisturbed stands is ge�ally un
satisfactory, and in many cases is a complete failure. This eond1t�o� is 
most serious with white spruce ; jack pine does regenerate after" a fire, but 
not, always adequately, and on cut-over and undisturbed stands it is often a 
failure . Black spruce reproduces on certain sites but not on others . The 
problem is to determine the factors influencing the establishmeftt, and survival 
of coniferous seedlings on cut-over, burned-over, and undistur� stands . 

Considerable work was done earlier on white spruce and 'io being 
followed up 'with empirical studies , mainly under Problem 54. Preliminary 
studies of factors affecting jack pine and black spruce reproduction have 
been made. 

Project MS-135: Factors influencing coniferous reproduction on ' " 
cut-over and burned-over lands · 

Technical Note No . 3 ,  by J.  S .  Rowe, entitled "Factors lntluencing 
White Spruce Reproduction in Manitoba and Saskat chewan" , was issued in 1955. 
27 pages . 

Project MS-143 : Influence of jack pine slash disposal on 
coniferous ·· reproduction 

The results of the study were published as Technical Note No. 2) 
entitled "The Effect s of Various Slash Dispo sal Methods on the Regeneration 
of Cut-over Jaek Pine Standstt • It was concluded that regenerat10l\ , was poor 
regardless of the method of slash disposal. Areas where the sl�sh was piled 
were found , to have the mo st regeneration; however, this method ot·� d.isposal 
created the highest fire hazard . It was recommended that one of :�;he least 
hazardous methods of slash disposal be employed and natural reproduction be 
supplemented by planting. 

H.  J. John$On 

Proj ect MS-158: Supply, periodicity and dissemination of white 
spruce seed. Riding Mountain 

Studies were continued for the second successive year in two tenth
acre plots of mature white spruce. Lengths of cone-bearing crowns were 



measured \OB th�4·j;ndiyidul trees, and an index of cone production was CalCll
lated . Seed ;fall. �was sampled by means of 16 seed traps ( each 3 .3 feet squre) 
per pJ.;ot,. · ASl-dlILthe previous year, a JlIOderate production or cones and seed 
was e stimated,.  although more of the smaller trees were involved in 19 5 5  than 
in 1954. 

Further studies will continue in the same plots . An establishment 
. report (Binder 1200 , 11 pages )  and a progres s report (Binder 1244, 19 pages ) 
I were prepared . 

J .  S.  Rowe 

Project · MS-175L_1'�2tQ.�,s 1nf�ue��;ng ."black' spruce reproduction on 
cut-over. burned-over . and undisturbed lands 

,'l111e.';results of. :the . study were incorporated in .a revised report 
entitled c;'!S<!mle. JA&pects ot Blaek Spruce &eproduction in the Central, Boreal 
Forest Reg:i,.onlt·.: (Binder 1201 , 25 pages) • Several factol"s either singly or· in 
conjunetien' wiiih others can limit .the amount of reproduction on an area. Some 
of the i:mportantr:ones are s eedbed, density of etand , stand history, site, and 
cl1.ntat1:c.,!L:laiol.ic,;an.d. ;pa.thogenic. factors . 

H .  J .  Johnson 

r::' � " , ."� 

Project �-1:76:L :;�a.ctQrs influencing jack pine reproduction on cut-over, 
, . . tbvtn!d-over , and undisturbed lands 

Fifty-four plots in 12 areas were examined in 19 54. These included 
cut-over, burned and undisturbed areas in mixed and pure stands . Studies were 
made to relate the ;-presence . and abundance of regeneration to the various habitat 
factors such as soil, parent material, ' soil moist:ure, ecoelimate ,  minor vege
tation, method of cut.ting arid 'severity of burn. The data were compiled and a 
repor�. Ma.S ¥l:'1��erh 

J .  S. Jameson 

Problem 56 

DETERMINATION OF THE EFFECT OF ASPEN CoMPETITION ON 
THE GROWTH OF wHITE SPRUCE IN M:rxEDwOOD STANDS 

j .) In;Jth�",M:i.xedWQod Se�tion of Manitoba and Saskatchewan, 'White spruce . 

is noI'lUJ;;J.-y.-.assQeiate,kwith poplar species , but the silvicbltural significance 
of the�'l4,�o c1at*QJ1Lis' not . fully �derstood. Pos sibly the poplar overstory is 
beneficiu,, 'JN,r:tieulaltly when th.· stand is young, .  but there is evidence that 
it retaItcif.sdr;he: growth -()f the sprUce at a l.ater stage of development . 

i[ ; : 

From mixed stands of various ages and stages of development , much 
can be learned,- col1cerning the. above problems . One approach is stem analysis 
of trees which, though initially suppressed, have become dominant by pene
tration of the poplar canopy. Another approach is the comparison in the same 
stand of both supplTessed and. fr.e� trees._ Finally, ideas concerning time and 
method of efficient release can be tested. by lo cal thinnings in the vicinity 
of selected trees, or by more extensive thl.nnings of selected plots . Investi
gations ;�ong tb.se" linee were initiated in 19 51 and continued in 1953 and 
19 54. No rield � e�riations under this problem were due in 1955. 



Project MS-167 : The effect of poplar on white spruce in a mixedwood stand 

A contribution, liThe Effect of an Aspen Overstory on Wh:ite SprUC$ 
in Western Canada" , was revised (Binder 1111, 16 pages ) and will be submitted 
as a Technical Note. It shows that in mature stands an aspen canopy may re
duce the volumes of white spruce by as much as 50 per cent as c�mpared with 
those of nearby free-growing trees of the same ageo 

J. Ho Cayford 

Problem 57 

TO STUDY THE .EFFECT OF GROWTH AND YIELD OF 
PARTIAL CUTTING IN IMMATURE STANDS 

Immature stands of all tree species are far more prevale�t than 
mature and overmature stands throughout the district o The importance of 
exploring the possibilities of obtaining a greater volume of usab�e wood 
products ,  or a better quality of final crop trees ,  by varying the silvi
cultural treatments has long been recognized. 

With some few variations , the silvicultural practice with respect 
to merchantable aspen and black spruce has been to clear cut.  The justi
fications for these practices are excellent reproductive capacity or the 
hardwoods, the prevalence of coniferous advance growth on swamp sites, and 
the lack of windfirmness of residuals left when a pure dense stand is mer�ly 
thinned out .  Jack pine stands have been clear cut or selectively cut for 
specifi c products ,  while the usual practice in white spruce stands has been 
to cut to a prescribed diameter limit , thus removing all but the sma.ll stems o 
Limited knowledge concerning growth and mortality of residuals has given 
little incentive to a change-over from the "one-cut" to a "multiple- cut" 
systemo 

Various silvicultural treatments are being tested on permanent 
plots in immature stands of the major forest types o Some experiments have 
been designed to correlate growth of final crop trees with the degree of 
thinning practised when the stands were younger; others compare the volume 
resulting from a single harvest cutting at maturity with the total volume 
obtained from a series of cuts extended throughout the rotation periodo 
Experiments are of a long-term nature, and much remeasurement work will be 
required in the future before reliable results are obtainedo 

Project MS-22 : Thinning jack pine, Sandilands Forest Reserve 

Three one-acre plots in a dense young jack pine stand on the 
Sandilands Forest Reserve were given the following treatments in 1927: 
(1) control, (2) grade C thinning and ( 3 )  grade B thinningo The plots 
were remeasured in 1949 and a final report on the proj ect was prepared 
(Binder 1266, 12 pages ) 0 Results indicated that diameter and volume growth 
were greater on the treated plots than on the control but that the thinnings 
were too light to be used successfully as a single treatment. 

H .  J 0 Joh.TJ.son 
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Project MS-134: Row thinning, Saskatchewan 

A comparison of strip thinning with a tractor winch and manual 
spaced thinning was made in jack pine and black spruce stands in 1949 � On 
the strips trees were winched to a landing in groups. As a result a favour
able seedbed of disturbed soil without slash cover was left. 

The twelve one-acre plots ,  nine in pine and three in spruce,  were 
remeasured in 1954. A progress report and a proposed Technical Note were 
written and submitted in 19 55 (Binder 1264, 41 pages and Binder 1265,  14 pages) . 
The results for the five-year period were as follows : diameter, height and 
volume growth on the 30-year-old strip-thinned jack pine plot were equal to 
that in the space-thinned and approximately twice that on the control. The 
growth of .  the treated plots in the 40- and 60-year-old jack pine and the black 
spruce stands was not encoUragingo 

Regeneration on . the . cleared strips in the young jack pine and black 
spruce stands was goodo Elsewhere regeneration was lacking. 

Proj ect MS-146 � Thinning aspen. Riding Mountain 

J .  S .  Jameson 

Twenty fifth-acre plots in groups of four were established in 19 50 
in stands of pure aspen, 13 , 19 and 23 years of age. One plot of each group 
was left undisturbed and the others were thinned to Spacings of' 8 by 8, 10 by 
10, and 12 by 12 feet . An establishment report was recently prepared, (Binder 
1246) 8 pages . 

. 

Problem 58 

H .  J. Johnson 

TO STUDY GROWTH AND YIELD OF CONIFEROUS" STANDS AND TO PREPARE 
YIELD TABLES OF EVEN-AGED JACK PINE AND BLAQK SPRUCE STANDS 

Forest management plans require basic information on growth and 
yield. Without such information it is not possible to predict either the 
lengt.h of rotation or the quantity of wood which will be produced .  Although 
precise answers concerning future rates of growth can never be expect ed,  
fairly reliable figures can be obtained j.f yield tables have been drawn up. 
The necessary data for such yield tables are being collectedo When available 
they will indicate the probable course of development of stands , and also serve 
as a standard for checking the success or failure of ,current silvicultural 
methods.  

Normal yield tables state the yields of pure,  fully stocked, even
aged stands, at various age intervals .  A fully stocked stand is defined as 
one in which the growing space is well utilized, with a density favouring 
optimum basal area g�owth for a given periodo Most stands depart from the 
normal condition due to a variety of factors--accidental, physiographical, 
or physiological.  Hence it is necessary to establish -the relationship between 
actual stocking and full sto cking. Further, it must be determined what the 
ranges of understocking and overstocking are , how these can be recognized, 
and what caused them. 



Previous to the rate of growth survey initiated on the Riding 
Mountain Area in 1946, only a few growth plots were in existence in the 
district . From 1946 to 1948, 1 ,200 permanent sample plots were established 
to study the growth of white spruce and associated species . The first re
measUrement will start in 1956. In 1950- 51, proj ects concerned with the 
growth and yield of jack pine and black spruce were begun. Further plans 
have been made to expand these two projects, starting in 1956. 

Project MS-ll: Yield of white spruce and balsam fir in an 
undisturbed stand, Duck Mountain 

Distribution was made in 1955  of Technical Note No . 11, "Yield of 
White Spruce and Balsam Fir in an Undisturbed Stand, Duck Mountain, Manitoba" , 
3 pages , by R .  T .  Pike. 

Project MS-151: Growth and yield of jack pine, 
Sandilands Forest Reserve 

In 1950, more than 140 fifth-acre plots were established in jack 
pine stands to study growth and yield. In 1954, a severe wind destroyed 26 
of them and in 19 55  at least nine were burned.  Work in 1955 consisted of 
examining the wind-damaged plots and replacing those that were of no further 
use.  Twenty plots remained to be replaced when another fire halted the pro
ject by destroying a stand in which additional plots were to have been 
established. 

J. H. Cayford 

Problem 59 

TO CLASSIFY AND INTERPRET INTO GROWTH POTENTIALITIES 
THE FOREST SITES IN THE ACCESSIBLE BOREAL FOREST 

OF MANITOBA AND SASKATCHEWAN 

The need for basic knowledge concerning forests and forest sites 
yearly becomes more apparent as decreasing forest supplies bring the problems 
of regeneration and productivity into sharper focus . Clearly, a classifi
cation of sites which shows what areas have high, medium or low potentialities 
with regard to the various phases of silviculture would be valuable .  Such a 
cla�sification requires ecological study in the field, for if it is to be 
valid it must be based on exact knowledge of the relationships which exist 
between forests and their environments ( climate, soil, topography, etc. ) .  

Several studies directed to the evaluation and reclassification of 
forest sites have been attempted in the past. Some have been directed prima
rily towards use of minor vegetation as indicators ; others have been broader, 
aiming at an integrated approach through the study of all environmental and 
vegetational factors . 

Since 1953, work has been done on a broad scale in Saskatchewan 
and Manitoba in order to get a general picture of forest sites in the eastern 
districts of the B.18 Section. More detailed work is planned for the future. 
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Project MS-164: . \ 
White spruce forest types in the B.18 mixedwoods, 
their relationships to site and their regenoration 
possibilities 

Field work on this project was begun in 1952 and was continued con
current� with �studies of forest sites in 1953 and 1954. A report was prepared 
describing some of the most important types and giving information on their 
ecological relationships. 

J.  S.  Rowe 

Project MS-183 : The evaluation of the growth potentialities of site 

A portion of the Riding )fountain Experimental Area was site-typed 
in 1953 using Hills ' method. Preliminary investigations at that time indi. 
cated very little difference in growth rates . In 1955,  sixty fifth-acre 
sample plots were established in the uneven-aged spruce-aspen stands in an 
effort to develop some practical and reliable method of evaluating site in 
terms of stand growth. Stem �ses of a number of trees near each plot 
were made. 

The data have been compiled and a report will be written. 

J. S. Jameson 

Project MS-l84: Growth studies of white spruce in relation 
to environment 

A study of the growth of white spruce in relation to site was 
initiated. Three tenth-acre plots sampling dry, standard and verT moist 
sites were marked out, and on these the growth of the trees was compared bT 
daily measurements of stem diameters, and of root and shoot lengths.  Instru
mental measurements of air and soil temperatures, and of precipitation, were ' 
taken in an attempt to establish correlations between ecoclimate and the re
sponses of t he trees. 

1956. 
An establishment report was prepared. The project will continue in 

M. P. H .  Wheaton ( forest assistant) 
and J. S. Rowe 

Problem 60 

Project MS-174: Monograph: "The white spruce-a.sPD 10m" 

The results of research in the important white spruce and aspen 
forest type in western Canada. are being summarized for eventual publication. 

J. S. Rowe 



Project MS=l$7 g Provenance of white spruce� in 
Manitoba and Saskatchewan 

White spruce seed obtained from eleven sources in Saskatchewan 
and Manitoba and from one source in Ontario was sown at the Big River 
nursery in Saskatchewan� at the Wasagaming nursery in Riding Mountain 
National Park� and at the Pineland nursery near Hadashville in Manitoba. 
The comparative morphology and growth of the seedlings are to be studied 
for information on the intraspecific variability of white spruce. An 
establishment report was prepared. (Binder 1220 ) 11 pages .  

Mis cellaneous Publications 

Uses of Undergrowth Plant Species in Forestry. J. S .  Rowe . 
Submitted for publication to JlEcologyll o 

Browsing Damage}) Riding Mountain National Park . J .  S .  Rowe. 
Mimeographed for limited distribution. S.  & Mo 56-3 . 

Photographing Soil Pits.  J 0 S .  Rowe. Mimeographed for limited 
distribution.  S .  & M. 56-4. 

Classification of Sit e for Forest Management . J .  S .  Rowe . 
Article submitted for presentation at the 12th Congress, International 
Union of Forest Research Organizations, Section 210 
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ALBERTA DISTRICT OFFICE 

Summary 

Fore st re search in the Alberta District during the past year was 
mainly directed toward silvicultural problems in the Boreal Fore st Region 

13.5. 

of the province ;  however,  e stablished studies in the Subalpine forest were 
continued .  The general program was designed t o  produce new basic information 
wh ich would lend it self to the dev��opment of sound silvicultural and manage
ment practi ces for the forest s of Alberta. The main emphasis of the program 
was placed on the lodgepole pine , spruce and spruce-aspen cover types .  
During the year many s tudies which have been under way for several years were 
brought to a conclusion and c onsiderable new informati on was made available . 
Emphasis was placed on integrating the results of the se individual experiments 
into improved silvicultural techniques .  

The problems of harve st cutting in mature stand s of the lodgepole 
pine and spruce cover types and associated studies of seedbed preparation 
methods and slash disposal progres sed favourably during the current year. It 
is now pos sible to make d efinite recommendati ons for basic silvicultural 
technique s adapted to the se c over types .  The next step in this field of re
search will be to e stablish relatively large-scale te sts of these techniques .  
The out standing development in the field of harve st cutting has been the uniform 
suc cess of silvicultural treatment s involving scarification as a form of seedbed 
treatment provided that such treatments are undertaken with a full recognition 
of the seed supply limitati ons inherent in the various specie s .  Practical 
developments in this field have indicated that spe cially de signed scarifi cation 
equipment incorporating narrower ,  toothed blades, and more lightly powered 
equipment can potentially reduce the c ost of scarification through increased 
efficiency and at the same time such e quipment appears more suited to the 
requirements of slash disposal than was the conventional bulldozer previously 
employed in Alberta .  

The general program of investigating the g rowth and yield potentials 
of the maj or forest c over types of the province has been continued . Changes 
in fore st utili zation practices of the province necessitated a c omplete re
view of the volume t able sit�ation and the necessary steps have been taken t o  
bring this form of informati on  into line with current practice in the provinc e .  
In addition a number of individual proj ects on the growth and yield of the 
lodgepole pine and spruce c over ty;pes were carried out . New information on 
the re sponse of partially cut Subalpine spruce stands was brought to light . 
A limited investigation of th e yield potential of lodgepole pine stands was al
so undertaken . 

Since any program of silviculture must be backed by c ontinuing 
activity in the f� elds of ecology and silvics of specie s ,  the Alberta office 
continued its work in the se f ields . Emphas!s was dire cted toward the spruce 
cover types and a broad reconnaissance of the ecological characteristics of 
white and Engelmann spruce was undertaken.  In the field of silvics the stress 
was placed on the seeding characteri stics of th e spruce specie s .  A long-range 
program designed to inve stigate many aspects of seed supply was undertaken. 

It has bec ome increasingly apparent that all phases of the research 
program of the Forestry Branch in Alberta must be based on a sound system of 
site classificati on. Such a system must provide great flexibility, being 
readily adaptable to various intensitie s  of forestry work. All evidence to 
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date indicates that a clas sification system b ased upon physiographic condi
tions is the only method capable of providing a sound basis for both re search 
and practical usage . �'fork :tn thi s  field has' therefore been intensified with 
primary consideration being given to the lodgepole pine and spruce cover 
types .  

Although refore stati on cannot be currently regarded 8 S  a subj ect of 
ma.j or importance in �berta,  there are a limited number of acU ve r'3search 
proj ects in this field and current inve stigations are being dire cted toward 
the simplificati on of refore station technique s .  

Management research in Alberta i s  currently c oncernen with co
operative study by the Forestry Branch and the Provincial Department of Lands 
and Fore sts .  A demonstration management area has been s elected in the White
court District and a management plan for the a rea is being drawn up . 

With the culminati on of many of the investigati ons dealing with all 
aspects of lodgepole pine , it has been possible to begin the preparation of a 
manuscript for a monograph on thi s species , and it is  expected that the pro
j ect will be c ompleted during the coming year . 

Problem 61 

THE DETERMINATION OF SUITABLE SILVICULTURAL TECHNIQUES FOR 
_____ ---.;RID;.;;;;. ENEIiATING LODGEPOLE PINE 

In spite of the fact that lodgepole pine s tands regenerate readily 
follOWing fire , reproduction in cut-over stands is  seldom completely satis
factory . The attaining of natural regenerati on is an e ssential s tep towards 
management of the fore st . Studies to date have shown that while annual seed
fall from non-serotinous lodgepole pine cone s is usually inadequate to restock 
the are a ,  nevertheless large amount s of viable seed are borne in tp e closed 
c ones of this specie s .  It has also been shown that with appropriate treatment , 
the cone-bearing slash can release this seed through utilization of natural 
sunlight conditi ons.  Also, moisture c ondi tions of the seedbed are in the 
ma,j ority of cases the limiting factor governing germinat ion and survival of 
pine see d .  Improved mOisture conditions re sulting from removal of vegetation 
and duff layers c an greatly enhance the pos sibiliti e s  of natura� regeneration . 
The pressing problem at pre sent is therefore t o  determine practical methods 
for distributing logging slash in the desired manner t o  achieve the seed sup
ply and at the same time to provide an e conomical means of removing the 
vegetation and duff layer and provide a mineral soil seedbed . Proj ects 
currently active in the Alberta d is trict will provide limited information as 
to the re sults and economic feasibility of such si1vicultura1 treatment s .  

Project A � 23 : Mechanic al scarifi cati on to induce 
lodgepole pine regeneration 

Thi s study was establi shed at Strachan , Alberta, in 1952 when an 
8 5-year-old lodgepole pine stand was c1earcut in strips . Scarification was 
employed on part 0f the area to improve seedbed conditions . Technical Note 
No. 34 ( 13 pages ) was publi shed on thi s proj ect in 19 56 , providing interim 
re sult s .  During 19 5 5  the area was remeasured and survival of seedlings was 
determined . Representative seedlings were selected for future height growth 
measurement . The area will be remeasured in 19 58 to as sess final results of 
the treatment . L .  A .  Smithers 

-.. .... :/ 
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Proj ect A-3 5 :  Regeneration of lodgepole pine after clear 
cutting , with mechanical scarification and 
fire as me thods of seedbed preparation 

This proj ect was initiated i� 19 54 to determine the value of strip 
clearocutting followed by seedbed treatment ( scarificati on) and slash dis
poslld, as a �ener�ti:Q1 method for lodgep'ole pine in the Foothills section 
of Alberta. Preliminary r�sult s indicate that seedbed treatment is 
absolutely necessary if s�tl sfactory regeneratiQ.1. is to be obtained . Removal 
of the slash and the present practi ce of lopping and scatteriQg without seed
bed preparation was futile . In addition it was found that , provided ade�ate 
seed, the abundance of regeneration varied directly with the amount of 
mineral s oil exposed by treatment . 

. These prelinimary results have been des.cribed in detail in a file 
report . ( Binder 1250 ) 7 pages . R.  F .  Ackerman 

Proj ect A-14 : Management stUdies in a maturing 
lodgepole pine stand in the Foot
hills Region of Alberta. 

. During 195 5 ,  a technical note describing this experiment and a 
series of associated studies was distributed , entitled "LOdgepole Pine 
Studie s  at the Strachan Experimental Block in Albert� lI , by D .  I .  Crossley . 
( Technical Note No . 19 ) 13 pages .  

Problem 62 

THE DETERMINATI ON OF SUITABLE SILVICULTURAL TECHNIQUES FOR 
RmENERATING WHITE SPRUCE 

$I 

• 

Under current c onditions the forest indu stries of Alberta obtain 
about 70 per cent of their annual production from white spruce,  produced in 
both pure and mixedwood stands.  Management practices for these stands must 
insure adequate regeneration for the sustained prodUction of this species .  
Current logging practices do not produce satisfactory regeneration of spruce . 
Seedbed treatment s  which improve moisture conditions can bring about satis
fa.ctory regeneraY.ion in the presence of an adequate seed supply, but since 
adequate seed crops do not . occur annually, current research is aimed at de
termining the limitatiOl'B of annual seed supplie s and the periodicity of 
heavier crops . Research is als o  under way to d evelop seedbed preparation 
methods which are applicable under existing economic condi tions . 

Proj ect K", 59 : The effects of unincorporated organic materi'll, competition 
of lesser vegetation and root competiti on of a residual 
stand on the germination of western white spruce in a 
residual stand of spruce 

The final annual tally of survival of seedlings was completed in 
19 55  and the analysis completed . 

A final report for publication is being prep ared . 
R .  F .  Ackerman 
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Project K� S 5 :  The effect of uninc orporated organic material, 
competition of le sser vegetation, root competition 
of a residual stand, and fire on the g ermination and 
survival of seedlings of lodgepole pine and western 
white spruce in a thinned stand of lodgepole pine 

The final annual tally of seedling" survival and the analysis was 
completed in 195 5 �  A final report for publicati on is being prepared . 

Proj ect A- 5 :  Mechanical s carificati on to induce white 
spruce regeneration on old cut�over spruce 
stands 

The results of this study were inc orporated in Technical Note 
No. 24 , by D.  I .  Crossley. 13 pages .  R .  F .  Ackerman 

Proj ect A-6 :  Development of refore station methods 
in the Sub-Alpine Region 

• . 

Distribution was made in 19 55 of Technical Note No . 2 ,  " Seeding 
and Planting Spruce on Cut-over Lands of the Subalpine Region of Alberta" , 
by A .  W. Blyth . 11 pages . 

Proj ect A �12 : Experimental cutting of white spruce in a mixedwood 
stand in Northern Alberta 

A complete tally of reproduction on the scarified and unscarified 
regeneration plots was carried out in the fall of 19 54 . Scarification re
sulted in numerous ,  well e stablished spruce seedlings whilE' the seedlings on 
the unscarified plot s were few in number and very �emic . A Rep9�t ( Binder 

, 124{), 10 pages ) ,' 'l$urvival of White Spruce Seedlings Resulting from Scarifi
cation in a Partially Cut Mixedwood Stand" , was prepared for publicati on. 

Proj ect A,, 3S : 

" ;, J .  Quaite 

Broadcast burning and windrowing:'<"and burning to 
eliminate

, 
logging slash and induc e spruce regenerati on 

This proj ect was initiated in 19 53, in co-operation with the Burmis 
Lumber Company and the Eastern Rockie s Forest Conservation Board , to assess 
the value of clear cutting , followed by broadcast burning and by scarification , 
as a means of inducing spruce regeneration and reducing the fire hazard in 
the Subalpine region of Alberta . Preliminary inve stigation revealed that re
sults one year after treatment were negligible du e  to the absence of a seed 
crop in 19 53 . However, the seedbeds remained receptive and following a medium 
to good seed crop 'in 19 54 , excellent spruce regeneration was obtained on both 
the burned and s carified areas . Definite conclusions must await remeasurement 
and mortality assessment . 

The se preliminary results have been d escri bed in detail in a file 
report . ( Binder 125S � 12 pag� s .  

� 
R .  F .  Ackerman 



Proj ect A -.. 39 : The effect of seed crop periodicity on the repro
duction of subalpine spruce after clear cutting and 
scarifying 

In an �fort t o  develop a s ati sfactory reproduction method for the 
mature spruce-fir stands in the subalpine regi on of Alberta, cleir cutting 
followed by slash disposal and s carification began in 1954 . In addition , 
the experimental d esign permits inve stigation of the practi cal relationship 
between spruce seed crop periodicity and reproduction on the experimental 
areas . 

To date , 27 acres have been cut and scarified, and with the 
advantage of a medium to g ood seed c rop in 1954 , have regenerated satisfac
torily . In the coming years new areas will be added to t his project . 

Preliminary re sult s have been d escribed in detail in a file 
report . ( Binder 1260) 1.3 pages . '  R .  F .  Ackerman 

Proj ect K-47 : Seedbed treatment for spruce -
Lusk Creek 

Technical Note No. 10, 7 pages prepared by D. I .  Crossley, 
" Survival of White Spruce Reproduction Resulting from Various Methods 
of Forest Soil Scarification" , was distributed in 195 5 .  

Problem 6.3 

GRC1tITH AND YIELD IN SPRUCE-ASPEN AND LODGEPOLE PINE STANDS 

Steps a�e currently being taken to plac� a large area of the 
prOVince of Alberta under a sustained yield management program. For this 
purpose a great deal of information on yields of both natural and partially 
cut stands must be obtained . The Fore stry Branch is currently undertaking 
a program designed to produce yield tables for the more important c over 
types ,  als o  to demonstrate the growth potentialities of partially cut stands .  
It has been found that periodic remeasurement of semi-permanent plots pro
vides the most reliable basis for gathering data of this type . It has also 
been demonstrated that s ome form of sit e clas sification with an ecological 
basis is e ssential to the long-term prediction of f orest potentialiti es . 
Remeasurement of various growth and yield studies was carried on during the 
current year . 

P�oj ect K�54 : Experimental cutting of white spruce in a virgin stand 

This proj ect was established in 1949-51 in order t o  determine the 
growth , stand development and regeneration upon cutting a mature spruce 
stand in such a manner that various densitie s  of residual �tand were left . 
A silvicultural leaflet entitled , "Marking Cost s in a White Spruce Stand " 
waS published in 1950 . In 1952 an e stabli shment report was submitted .  All 
sample plots were remeasured in the fall of 1955 . In addition a 100 per 
cent cruise was made of all the mortality since logging on the 212-acre ex
perimental area .  A technical note entitled "Result s of Partial Cutting' in a 
White Spruce Stand of the Subalpine Regi on of Alberta" is being prepared for 
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publication.  Results show that de spite ssV'eral g!:>od seed c rops ,  regeneration 
has been a failure . Height and di ameter release was negligible while morta
lity , due mainly to windf.ll and the accompanyi�� bark beetle attack , amounted 
to 11 per cent of the residual volume of some two million board feet . It 
would appear that for the mature a.nd over-mature even-aged spruce stands of the 
subalpine region of Alberta�  same system of clear cutting with provision for 
sati sfactory stand re-establisWnent would be most practi cal. The proj ect will 
be closed. J. Quaite 

Project A�43 � Growth and deyelopment of a mature lodgepole pine 
stand under oE}imum site conditions 

BeGa�se mature stands of lodgepole pine are being rapidly harvested 
in Alberta, a typical area supporting a l 50-year-old stand of pine was investi
gated during 19 5 5 0  On a selected 1!5th acre 9 all trees were felled and sec
tioned to determine height. and diameter groi<'rth .  Physiographic conditions were 
assessed and a typical root system was excavated . Records were kept by the 
Forest Biology Division, Science Servlc 8 y  Canada Department of Agriculture , of 
the various stains and rot s pre sent on the area.  These data will serve as a 
guide in asses sing the development of younger stands of pine . Compari sons show 
that while growth had been reasonably rapid and sustained, this stand w as in 
no way superior to large areas of younger stands currently b e ing produced in 
the area.  A report will be prepared on this proJ ect during the cOming year. 

Proj ect A-9 : A preliminary yield t8.ble for white 
spruce in spruce-aspen stands of 
Northern Alberta 

La A. Smithers 

Technical Note Noo 18 � 11 pag e s ,  was distributed in 19 5 5 ,  entitled 
"Yield of 'Even,..aged Fully Stocked Spruce--Poplar Stands in Northern Alberta" , by 
W. K .  MacLe od and A .  W. Blyth . 

Proj ect K-29 : Form class tables ,  lodgepole pine , 
spruce a Douglas fir _. ___ . __ _ 

Technical Note No. 9 ,  " Standard Volume Table s  for Lodgepole Pine in 
Alberta" , 7 pages �  b1,: Ao Wo Blyth,  was distributed in 19 5 5 .  

THE ECOLIDGY AND SlkVICS OF COMMERIC.� TREE SPECIES IN ALBERTA 

Any long�term program of s ilvicultural re search must be backed up by 
continued activity in the fields of silvies and ecology . To obtain an overall 
picture of the growing c onditions associated with various cover type s in Alberta 
broad . surveys of the e c ological relati onships in the maj or cover types have 
been undertaken .  In thi s  field current activity has been directed toward the 
spruce types with special emphasis being placed on the comparative ecology of 
white and Engelmann spruce . The general program of studying the silvical 
characteristic s of the c ommercial tree  specie s  has been c ontinued. 



Proj ect K�9 �  Phenological observations 

Rec ords of phenological event s  at the Kananaskis Fore st Experiment 
Station have been gathered annually since 1935 . An interim report On this 
proje ct was prepared in 19 54 and gathering of the se data was c ontinued during 
19 55 . Results of addi tional data will be summarized and reported upon at a 
later date . K .  W. Horton 

Proj ect K�6S � Lodgepole pine seed production and dispersal 

This proj ect was started in 19 52 to provide information on the cone
bearing habits of trees of different age s ,  the pe riodicity of seed crops and 
the various factors influencing seed dispersal .  Th e  detailed re sults of this 
study have been published in two Te chnical Notes by D.  I. Crossley, Nos .  25 
and 3 5 ,  " The Production and Di spersal of Lodgepole Pine Seed " , 12 pages,  and 

"Fruiting Habits of Lodgepole Pine " ,  31 pages . 

In 19 5 5  the field work was continued on this proj ect on a limited 
scale , prepar,atory to the final report . R .  F. Ackerman 

Proj ect A-40 : The �omparative acology of Engelmann and white spruce in 'Alberta 

This project was established during 1955 to compare the distribution, 
silvics  and stand structure of Engelmann and white spruce stands .  During the 
field season typical stands of white spruce ,Engelmann spruce and spruces 
having intermediate characteristics were investigated . Taxonomic descriptions 
were made and stand descriptions prepared.  Analysis of this informati on  was 
unde rtaken in partial fulfilment of the sis requirements in the Department of 
Fore stry at Oxford University, England. A progress report on the field work 
( Binder 12 52 , S page s )  was submitted and a final report will , be prepared during 
1956 . K.  W. Horton 

Proje ct A-41 : White spruce s eed c rop periodicity through
out the province of Alberta 

Since the suc ce ssful application of s cientific and costly silvi
cultural t echnique s are dependent upon a fickle seed crop ,  this project was 
initiated in 19 55 to investigate the seeding habits ,  particularly periodicity 
of production,  exhibited by our main c ommercial specie s .  Progress of this 
study has been s atisfactory but another season will be ne cessary to c omplete 
the establishment . 

An establishment report is being prepared .  

Proj ect K-4 : Effect of site upon f orest succession 
reproduction after fire 

I 

R. F .  Ackerman 

Technic al Note No. 16 , by K .  W. Horton, "Early Development in @, 
Subalpine Lodgepole Pine Stand of Fire Origin" , 6 pages ,  was distributed in 
19 55 . 
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Problem 6 5  

THE EVAULATION OF SITE 

A knowledge of site is basic to all silvicultural research and has 
practical application throughout the entire field of forestry. Site evalua
tion i s  receiving priority f rom various research organizations throughout 
Canada. The problem in Alberta is to study and attempt t o  apply in the 
field the various methods of site classification that promise some measure of 
success . 

Site classification studies in Alberta in the past have been con
fined to the features of g rowth, particularly dominant height , and results 
have been inconclusive . Recent studie s indicate that a physiographic site 
classification may .be used as a basis of assessing productivity of lodgepole 
pine and white sprUce stands . Future studies will attempt to derive prac 
tical methods of site evaluation for the mixedwood stands of northern Alberta, 
the Foothills Section of the Boreal Region, and the Subalpine Fore st Region .  
Emphasis during the current year will be placed on the ·· evaluation )f site in 

the mixedwood region of Alberta with special attention bell�' given to the 
interpretation of s ite conditi ons through the me dium of aerial photographs , 
using landform as a basic classificati on fact or. 

Proj ect A�29 : The evaluation of site in the mixedwood 
section of Alberta 

Ad' intarim report covering the analysis of the 19 53-54 field work 
was submitted in 19 55  ( Binder 1113 , 1 2  pages ) . Further analysi s of the 19 54 
field data indicated that the fast g rowing portions of the height-age curves 
could be treated as straight line s .  The correlation of physiographic site 
and the slope of these straight lines was much higher than the correlation 
between physiographic site and dominant height . This phase of the proj ect 
will be investigated fUrther in 195 6 .  

SOme 120 s oil samples c oilected from various localitie s i n  Alberta 
were subj e cted t o  mechanical analysis . Representative sample s of the various 
soil classes to be found in the WOoded portions of Alberta were prepared for 
the district office and for fie ld u se .  J .  Quaite 

Proj ect A.42 :  .Height g rowth as an index of site in low-density 
lOdgepole pine stands 

Thi s  proj ect was established in 1955  following preliminary studies 
of a similar nature in dense lodgepole pine stands . ApPrOximately 100 sample 
plots were e stablished in lOW-density lodgepole pine dtands during the 19 5 5  
field season.  In addition to the customary measurement of volume , basal area, 
and dominant height , the physiographic site conditions of each plot were 
assessed . Preliminary analysis shows that while physiographic site conditions 
exercised a distinct influenc e  on dominant height development , thi s  factOr al
so varies c onsiderably with the density of the stand . On a single physio
graphic condition, dominant heights in an even-aged stand varied from 52 to 77 
feet in response to the influence of variation in number of stems from 7 5  to 
1 , 500 per acre . A file report will be submitted at a later date . 

L. A. Smithers 



Proj ect K-74 : The effect of stocking on dominant 
height in lodgepole pine 

Technic al Note No • .30 , "Ass� ssment of Site Prd:tuctivity in Dense 
Lodgepole Pine Stands" , 20 page s ,  by L. A.  Smithers,  was issued in 1956. 

Problem 66 

REFORESTATION 

In the Province of Alberta many areas have been rendered incapable 
of natural rest ocking through logging practi c e s  and fire,  and if the land i s  
to produ ce merchantable f ore st s ,  artificial regeneration will b e  necessary . 
Because much of northe rn Alberta is potentially arable for agricultural 
product s ,  and because the Eastern Rockies Forest Conservation Board is 
primarily interested in water yield from its mountain watershed, the re is a 
definite need for a clarification of land use . Until such time as  this 
take s place , reforestation research has been limited to the Kananaskis Forest 
Experiment Station and has taken the form of provenance studie s ,  and the 
testing of reforestation methods . In this respect the re sults of seed
spotting experiments are currently being studied with great intere st . It is 
believed that some form of direct seeding may eventually become a valuable 
reforestation method . 

Proj e ct KT.3 5 :  Growth and development in plantations 

Commencing in 19.38 , numerous small plantations have · been set out 
at the Kananaskis Fore st Experiment Station.  The plantations have been 
measured annually for height growth and survival until definitely established 
and thereafter at 5-year intervals . In 19 5 5  several plantings received 
annual remeasurement but no new planting was undertaken . 

An interim report is planned . R.  F .  Ackennan 

Proj ect K� 51 : Seed spotting as a me thod of forest reproduction 
on mountain lithosols 

In 19 5 5  the final t ally of seed spots was carried out and the 
analysis completed . 

This data will be prepared for publication in 1956. 
R. F. Ackerman 

Proj ect K�62 : Provenance studies in European larch 

This proj ect was initiated in 1951 to compare the growth and 
development in plantations of ten strains of European larch.  If results 
are promising , consideration will be given t o  a larg er-scale planting pro
gram. Since e stablishment , animal damage has been heavi and it was found 
necessary t o  fence these plantati on s .  

Re sult s  must await several years of measurement of growth and 
mortality . R.  F .  Ackennan 
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Proj ect K�64 : Dire ct seeding as a means of f orest reproduction 

The final annual tally of survival was carried out in 19 5 5  and the 
analysis c ompleted . 

A final report for publication is being prepared o R .  F .  Ackerman 

Proj ect K� S6 � Arboretum 

The arboretum was e stablished on the Kananaskis Fore st Experiment 
Station tci grow in one place all available native and exotic spe cies and races 
in order to establi sh the ir suitability to the area, and f or future use in 
de�ogieal studies . Since e stablishment , 19 species have been set out and 
observatioris of g rowth and mortality made annually. 

Due to the adverse conditions of the pre sent site of the arboretum, 
the 19 5 5  tally is c onsidered to be the last . Consideration is being given to 
the choosing of a site 'more · suitable to this type of work. 

A fimu report wtll be prepared . R . Fo Ackerman 

Proj ect K�67 : White spruce seasonal planting comparisons 

�is project was initiated in 1952 to investigate the feasibility of 
broadening the planting season to include the months when root growth is at a 
maximum. The preliminary data wa:'() analysed in 19 54 and Technical Note No . 32,  
31 page s ,  by D . I .  'Crossley, "The Possibility of  Continuous' Planting of White 
Spruce ThrOughout the Frost-free Period " �  was issued. 

In order to+ c onfirm preliminary conclusions , the planted stock was 
remeasured for height g rOWth and mortality in 19 5 5 .  As yet , these data have 
not been analysed.  R.  F .  Ackerman 

Problem 67 

A FOREST , MANAGEMENT PLAN FOR A WATERSHED IN THE MIXEDWOOD SECTION 
OF THE BOREAL FOREST REGION 

With the rapid prog res s  of forest management in the forests of 
Alberta, attention i s  currently being directed towards methods of preparing 
management plans.  Research of this type is conducted on a. co�operative basis 
with participation by prOVincial and federal f orest services . During the cur
rent year a typical management area in the Whitecourt District was under 
eon .. 1d8�1�. 

Proj ect 1\.36':· A management plan for a watershed in the mixedwood 
- .  . secti on of the Boreal Forest Region 

The purpose of this proj ect is to provide a field laboratory in the 
�19 region where silvicultural and management practices can be studied and 
successful -t:echhiques adopted in similar fore st areas . The project is co
operative in nature ; plans will be prepared by the federal Fore stry Branch and 
woods operations c onducted by local indu stries under the jurisdict ion and 
supervision of the Alberta Department of Land s and Forest s .  



The area, comprising about 138 square miles ,  was selected early in 
19 5 5 �  and is located some 40 miles west of Whitecourt , Alberta, between 
Highway 43 and the A,thabasca River .  White spruce , lodgepole pine , and aspen 
are the principal spe cies with minor components of black spruc e ,  balsam fir 
and white birch . ' 

Field work necessary f or the preparation of a management plan was 
started in 195 5  and will be c ontinued in 19 56 . Accessibility of the area 
will be improved since Highway 43 has now been c ompleted through the northern 
part of the area aDd a secondary road is being improved along the Athabasca 
river. An oil pipeline has also been located and this cuts through the 
western ' portion of the management area . 

Preliminary type maps were made from aerial photographs by Alberta 
pers onnel before the 1955  field s eason .  These maps were found to be a 
satisfa.ctory basis for further inventory work . During the $ummer of 19 5 5 ,  
some 77 5 one-tenth acre temporary plots were measured i n  stands totalling 
abou.t 34 square miles .  

Work in 1956 will consist of : 

1 .  Preparation of a report summarizing information available to date on 
the forest c over types.  A tentative cutting budget will be offered, 
setting c onservat ive limits . 

2 .  Preparation of a cutting plan for a spe cific portion of the area 
to be cut OVer in 19 56-57 . 

3 .  Field work on checking and sampling cover types . 

4 .  A reconnaissance study of cut-over areas i n  the re�ion t o  
determine the d egree of restocking and species inV Olved . 

E. S .  Atkins 

Problem 68 

DETERMINATION OF THINNING METHODS FOR LODGEPOLE PINE STANDS 

Because of the importance of silvicultural procedure designed to 
regenerate f orest c onditions, the practice of thinning or what might be 
determined high yield silviculture must be relegated to a position of 
secondary importance . Past studies in this field have been analysed and 
information has been brought up to date . Existing studies will be continued 
on the assumption that the information provided will be of greater value at 
some future date . Future research in this field should be directed toward 
a more complete understanding of individual tree and stand growth in relation 
to density conditions,  and should be designed in such a way as t o  provide 
fundamental information on g rowth behaviour rather than being confined to 
stUdies of silvicultural treatments .  No new developments have taken place in 
this field of work during the current year. 
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Project I-56 : Wholesale thinning of young lodgepole pine stands 
mechanically, chemically and Wi th fire 

This proj�t was initiated in 19J.fi to study the effeets of various 
methed.� .0£ thinning in a d-ense 14-year-old lodgepole pine stand . The results 
of this study were summarized for publication in 1954 by D .  I .  Crossley (Binder 
1170, 12 pages ) .  During 1955 a sample of trees was selected for c ontinued 
lie-i-ght and diamet.r . growth measurement . A report on: the project will be 
prepared When sufficient information on diamete� and height growth release is 
available. 

Projiitct 1-63 : Knot-free lodgepole pine by de budding 

L. A .  Smithers 

. The purpose of this project is to determine the results produced by 
a tecl:m.iI.qu.e lmown as debudding o Lateral buds are removed annually until a clear 
16-foot log has been produced at which time a detailed analysis and comparison 
with similar untreated trees will be carried out . During the past year de
budding of selected trees was c ontinued and annual measurement of height 
growth took place . 

L o  A .  Smithers 

Problem 69 

MISCELLANEOUS RESEARCH INCWDING THE PREPARATION OF A MONOGRAPH 
ON LODGEPOLE PINE . IN ALBERTA 

The ultimate objective is to prepare a manuscript on lodgepole pine 
c ontaining all available information pertinent to the management of this s pecies 
in Alberta . 

Project 1-40: MeteorolOgical observati ons 

Weathiitr records are maintained at the Kananaskis Forest Experiment 
Station to -prOvide basic information for fire protection, and for meteorological 
and silvicultural �periments conducted on the station . Thes e  records have been 
kept siace 193Bo A report summarizing the data from 1940 to 1954 was prepared 
in 19550  The gathering of information was c ontinued during the past year . 

I. W. Horton 

Project A-33 : Lodgepole pine monograph 

The purpose of this proj ect is t o  prepare a summary of all existing 
information on lodgepole pine in Alberta . During the past three years a large 
number of individual experiments have been set up to gather the necessary 
information for this project . Many of th ese studies were brought to a head 
during 1954 and it has therefore been possible during t he past year t o  begin 
the preparation of the manuscript for the monograph . A draft manuscript has 
been largely completed and it i s  expected that the monograph will be finished 
during 1956. 
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