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Preface

How are Canada's forests performing? Can they
continue to support our economy and provide
jobs as they have in the past?

Assessing the performance of our forests is not a
simple task; forests are dynamic systems and
renewal, growth, harvest and destruction are fac­
tors that must be carefully interrelated to proper­
ly assess change. The practice of forestry must be
viewed as a business that should operate within
the framework of the regulated or "normal"
forest. Many of the data required do not exist.
Finally, existing statistics must be presented in a
format that permits easy and objective interpreta­
tion by the professional and layman alike.

The word "statistic" was first applied to collec­
tions of data relating to matters important to the
State. But the interpretation of State statistics can
be a difficult job and it often raises more prob­
lems than the initial collections were designed to
solve. Yet, scientists, administrators, business­
men and citizens continue to measure progress
by monitoring and assessing statistics on perfor­
mance.

Detailed statistics on Canada's forests are pre­
sented in 29 tables of forest capital, accruals,
withdrawals and volume-area status in Appendix
4. The reporting level is the individual province

or territory with totals provided for the nation.

We have included chapters on the relationships
and management concepts that characterize the
forestry system. This will provide the general
reader with a framework on resource manage­
ment that can be used to evaluate and interpret
the statistics presented. Those readers that are fa­
miliar with resource management concepts may
want to skip these chapters and concenlrate on
our methodology, described in Appendix II,
before undertaking a detailed assessment of
Canada's forest capital, accruals and withdrawals.

Of interest to all readers will be the chapter on
the balance of accruals and withdrawals and the
resource statements of capital and annual change
for Canada's volume of forest growing stock and
area of productive forest land. In the final chap­
ters we emphasize the constraints that apply to
these data and discuss the implications and policy
options open Lo Canadians for the management
of their forests.

We have endeavored to present the information
in a factual and objective manner from the per­
specti ve of the professional foresler. This report
is a first allempt to assess the status of Canada's
forest resource under present levels of manage­
ment.





II

Highlights

A simple model is llsed 10 describe Canada's
forest resource and the changes that occurred
during the period 1977-1981. The forestry
system is described within the context of the
"Normal Foresl," i.e., lhe ideal foresl lhal pro­
vides a sustained yield of primary forest products
and is the norm or standard to which Canada's
existing forests and level of management can be
compared.

A consolidated statement on the forest resource,
the changes that occurred during the five-year
period and the constrai'1ls and policy options re­
veals that:

Volume capital of Canada's forests

• the volume of the growing stock is 21.5 billion
m 3 ; timber available for harvest comprises 14
billion 111 3 and immature and regeneration
stands contain about 7.5 billion m 3 .

• annual accruals Lo the growing stock resulting
from growth, regeneration and silvicultural ac­
tivities are about 338 million m 3 .

• annual depletion of the growing stock is 287
million m 3 ; harvest volumes are about 144
million m 3 , fires destroy about 80 million m 3

and foresl pesIS kill a volume ofaboul 64 mil­
lion m 3 .

• the average annual balance in the growing
stock volume is a net increase of about 51 mil­
lion m 3 . This represents an annual increase in
the growing stock of 0.2%.

• an annual volume increment of 38 million m 3

is nol realized because a backlog of produclive
lands are not satisfactorily restocked to com­
mercial lree species.

Land capital of Canada's forests

• the land base for foreslry is 22\ million ha;

about 198 million ha are stocked to commer­
cial tree species.

• annual accruals to stocked land are 1.8 million
ha; natural regeneration accounts for 1.6 mil­
lion ha and artificial regeneration contributes
abOUI 0.2 million ha.

• annual withdrawals from stocked land are 2.2
million ha; wild fire and pests account for
about 1.5 million ha whereas planned harvest­
ing operations total about 0.8 million ha. No
data are available on timber land alienations.

• the annual average balance in stocked forest
land is a deficit; aboul 452000 ha of produc­
tive forest land goes out of production each
year.

• for every 100 ha of Slacked produclive foresl
land that is either harvested, burned or dam­
aged by forest pesls - 8 ha are res lOcked by
planling, 72 ha regenerate nalurally, and 20
ha go out of production and are classified as
"'"not satisfactorily restocked."

• the Quantity of productive forest land that is
out of production as being not salisfactorily re­
stocked to commercial tree species amounts
10 aboul 22 million ha or abOUI 10% of lhe
land base for foreslry.

• even for those forestry activities for which
there are approved management plans, there
is an annual deflcil; 186 lhousand ha of pro­
ductive forest land goes out of produclion
annually.

Constraints on results

• about 45% of lhe foresl invenlory dala are
more than 10 years old and many have not
been updaled.

• estimates of forest volume capital, growth,
and much of the deplelion data are largely ex-



pressed in terms of gross merchantable
volume and have not been adjusted for rot,
damage and reduced growth.

• merchantable volume standards vary between
provinces resulting in national estimates that
probably have discrepancies of varying magni­
tude.

• the data represent the physical supply of land
and timber for forestry purposes whereas the
land and forest that can be managed in an
economic manner is probably much smaller.

A policy option to the year 2000

• maintain the land base for forestry at the 1981
level;

• establish harvesting levels to take advantage
of forecasted marketing opportunities for
forest products resulting in age class distribu­
tions that more closely approximate those of
the "Normal Forest";

• exercise a measure of increased control on de~

pletion from ftre and forest pests;

• increase planting and silvicultural activities so
that all lands devoted to forestry are main­
tained in a stocked, productive state.

12
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Points saillants

Les auteurs decrivenl au moyen d'ull l11o(h~le

simple les ressources forestieres ell! Canada el les
changements qu'elles onl subis au COLIfS de 1a pe­
riode de 1977 11 1981. Le systeme forestier est de­
erit dans Ie contexte d'une 'foret normale', c'est­
it-dire la foret ideale qui assure une production
soulenue de produils foresliers primaires eL qui
represente la norITIC ou !'eta!on pour la comparai­
son des rOfelS el des conditions d'amenagement
au Canada.

Si "on consictere "ensemble des ressources
forestieres, les changements qui se son1 produils
au COUfS de ces cinq annees, les restrictions LOu­

chant les donnees et les lignes de conduite
possibles, il est possible de degager les conclu­
sions suivantes:

Volume des ressources forestihes
Canadiennes

• Le volume du materiel sur pied s'eleve it 21.5
milliards m 3 , dont 14 milliards 111 3 de bois
recoltable; Ie reste, soit 7.5 milliards m3 , se
lrOllve dans les peuplemenls non malures el
en regeneration.

• L 'accroissement annuel du materiel sur pied
obtenu grace a la croissance, a 13 regeneration
et aux activites sylvicoles se chiffre aenviron
338 millions m 3 .

• Le depeuplement est evalue it 287 millions m3

par annee, I'industrie prelevanl environ 144
millions m 3 , les incendies en detruisant envi­
ron 80 millions m3 , et les depredateurs des
fon~ts, approximativement 64 millions m 3 .

• Le bilan annuel moyen des gains el des penes
en volume affiche done une augmentation
neUe d'environ 51 millions m 3 , ce qui repre­
sente une hausse de 0.2 % du materiel sur
pied.

• Un volume d'accroissement de 38 millions m 3

par annee n'est pas realise it cause d'un

reboisement insuffisanl en essences COI11J11er­
ciales e1es terres proeluctives.

Superficie des terres forestieres
Canadiennes

• Les terres a destination forestiere occupent
une superficie de 221 millions ha compremmt
198 millions ha ou poussent des essences
commerciales.

• Les gains annuels de terres boisees s'elevent il
1,8 million ha: 1.6 million ha sont obtenus
grace a la regeneration naturelle, et environ
0.2 million ha, par les activites de
reboisemenl.

• Les pertes annuelles e1e terres boisees se chiff­
rent a 2.2 millions ha~ elles sont attribuables
pour environ 1.5 million hi.! aux incendies et
aux ravageurs et pour 0.8 million ha aux ope­
rations planifiees de recolte. On n'a pas de
donnees sur les alienalions de Icrres
foreslieres.

• Le bilan annuel moyen des gains el des pertes
accuse un deficit: environ 452 000 ha de terres
forestieres productives deviennent impropres
ala production chaque an nee.

• Pour 100 ha de terres forestieres productives
boisees qui sont exploitees, brQlees au endom­
magees par des depredateurs, 8 ha sont reboi­
sees par I'homme, 72 ha sont reconstituees
naturellement, et 20 ha deviennent impropres
a la production et sont classees comme
"insufnsamment reboisees".

• La superficie des terres foreslieres productives
qui ne sont pas en production. etant insuffi­
samment reboisees en essences com mer­
ciales, s'eleve it 22 millions ha, ce qui corre­
spond it environ 10 % de la superficie des
lerres adestination forestiere.

• Meme pour les activites forestieres pour



lesqllelles il existe des plans approllves
d'amenagement, un deficit anntlel est
enregistre: 186 000 ha de terres forestieres
productives deviennent impropres ,) la produc­
tion chaque annee.

Restrictions touchant les donnees

• Environ 45 °It} des donnees de l'inventaire des
forels dalelll de pillS de lOans, el beallcollp
de donnees n'ont pas ete mises ajour.

• Les estimations du volume des ressources
forestieres, de I'accroissement des forets et du
depeuplement sont en bonne partie exprimees
en termes du volume marchand brut et ne
sont pas corrigees pour les caries, les dom·
mages etles ralentissements de croissance.

• Les criteres pour Ie volume marchand varient
d'une province a I'autre, de sane que les esti­
mations nationales com portent probablemcnt
des erreurs d'importance variee.

• Les donnees renseignent sur les ressources

14

physiques en telTes et en bois donI on dispose
pour les activites forestieres, mais les terres et
les forets qui peuvent etre amenagees de
fa~on econamiqllc sont probablemenl beall­
coup moins considerables.

Ligne de conduite proposee pour
d'ici I'an 2000

• Maintenir la superficie des terres forestieres
au niveall de 1981 ~

• Elablir les intens;les d'exploilalion de fa,on i\
tirer profit des possibilites prevues de marche
pour les produits forestiers; les repartitians
des classes d'age ressembleront davantage a
celles de Ia "foret normale":

• Accroitre la lutte contre Ie depeuplement
cause par les incendies et les ravageurs;

• Intensifier Ie reboisement et les activites syl­
vicoles afin que toutes les terres ,) destination
forestiere soient conservees a I'eta! boise et
prodllclif.



INTRODUCTION

Is Canada funning Ollt of wood?
Are we planting enough trees?

Are we clilting too many?

These are the questions asked by a public COI1­

cerned about the status of Canada's [orest
resource. The questions are simple. The answers
are diffJcultto provide.

Statistics on Canada's forests have been pub­
lished since 1909 but have dealt with specific as­
peelS of the resource. National forest inventory
statistics provide estimates of forest land area
and standing timber volume. Forest fire statistics
are published annually and give information 011

the number and causes of forest fires. Forest pest
reports are published on a regular basis to give
s0I1!e estimates of damage attributable to major
insects and diseases. Information on planting and
silviculture treatments is now available. Yet the
problem of providing meaningful answers to
these simple questions still persists.

Even with regularly updated forest inventories,
changes in the quantities of land and timber
volume reported at different elates cannot be at­
tributed with any certainty to specific factors.
Were the changes real or were they artifacts? Did
they occur because inventories covered different
areas, or because classification systems changed?
Or did losses in growing stock from fire and
forest pests cause the major changes?

Existing forest inventories, taken at intervals of
10 to 30 years, are not designed to answer such
questions. The available statistical data on forest
growth, fires, pests and harvests presents
detailed information specific to each subject but
generally are not related to the inventory. Unless
these problem areas can be brought together at a
level of integration appropriate to their practical
importance, there can be no ralional answer to
the often asked question, "Is Canada running
out of merchantable timber at present levels of
utilization and management?"

In 1981, new statistics on the forest resource
became available. A new national forest inven­
tory was produced that effectively collates the
provincial forestry data under a common standard
of classification criteria. A national report on
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forest growth was published and new five year
data on pest losses and fire losses were produced.
Thus, it was timely to review these data and
assess their utility in describing the periodic
change in the forest resource.

The purpose of this report is to describe the fores­
try system and to present available statistics on
the forest resource in a form that will allow the
reader to assess the level of resource manage­
ment in the nation. The concept of the "'Normal
Forest" and its use in regulating the harvest and
in the protection and silvicultural treatmenl of
the resource is discllssed. Information is present­
ed on Canada's forest capital, forest growth and
depletion. A consolidated statement of the
changes in the forest resource for the period
1977-1981 is reported anel the results of these
analyses are discllssed and policy options are
evaluated. This report provides a first approxima­
tion of changes in the forest resoll rce under pre­
sent levels ofmanagernent.

GENERAL RELATIONSHIPS

The ability of any country, province or region to
produce primary forest products on a continuing
basis is governed by:

A vailable area of producti ve forestland;
Volume, age and condition of the timber now
growing on the land;
Growth capability of the land and the timber;
Intensity of forest management;
Estimated annual aHowable cuts (AAC);
Rates of depletion by fire, pests and nalUral
disasters:
Constraints upon the economic availability of
productive areas and volumes.

Ideally, when technical data are collected on
these factors, they form the basis for making ob­
jective policy and management decisions regard­
ing the level of harvest that Canada's forests can
sustain and the measures necessary to maintain
or improve the resource base. In practice the
ideal is rarely attained.

Conceptually, the forests are described as a
dynamic renewable resource that can be managed
and enhanced rather than held as a static reserve
of wood capital until required for use. Therefore,



in addition to the conventional description of
capital assets in the form of productive forest
land and timber volumes, an attempt is made to

estimate the current operating balance that exists
between the sustainable growth of forests and
Iheir depletion Ihrough harvesting, fire and
other causes.

Forestry, whether practiced by a governmel1l, a
corporation or a woodlot owner must be viewed
as an operating business. To foresters, growth,
depletion, growing slOck and land are comparable
respectively, to what interest or dividends,
expenditures, operating capital and fixed assets
are to financial managers. Forests like finances
must be managed if they are to remain viable and
meet the owner's needs or objectives.

The owners of most of the forests in Canada are
the provincial and federal governmenrs and they
have similar objectives:

to provide continuing supplies of saleable pro­
ducts from existing forests, and where
feasible

10 increase the growth and quality of the natu­
ral forest by more intensive silvicultural mea­
sures and improved protection, and of in­
creasing importance,

to integrate wood production with other com­
patible uses of Ihe forest such as amenilY
values, wildlife habilal, huming, fishing,
recreation, and watershed protection.

This chapter provides a conceplUal and qualita­
tive overview of the forestry components,
capital, accruals and depletions and how Lhey are
managed to achieve management objectives.
Subsequent chapters quanlify and evaluate the
components and their inter-relationships.

Forest capital

There are two kinds of forest capital. First, there
is the available land base for forest production
which is considered to be a relatively fixed asset.
Secondly, there is the growing stock, or Ihe cur­
rent inventory of merchantable timber. This is
considered as being operating capital.
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The land base, The forest land available for
wood production is a relatively fixed capital asset
although il is orten subjecI to withdrawals for
other uses such as agriculture, wilderness areas,
parks, and urban or industrial developments.
The land base is also subject to increases from
the reforestation of sub-marginal agricultural
land or other areas. Forest land varies greatly in
its inherent capability to grow forests and because
of this two categories are used in forest invento­
ries: nonproductive forest land made up of open
marshes, rock barrens, or scrub forest on
muskeg and tundra areas which may be inter­
mixed with the productive forest land which can
grow commercial forests in a reasonable period
of lime, e.g., 70 - 100 years. Whether or nOI
producti ve forest land actually grows forests ob­
viously depends upon it being slOcked with suffi­
cient trees to utilize its productive capacity.

Stocked produclh'e forest land is the basic prere­
quisite for current and future forestry operations;
the changes in the area and condition of such
lands reOect the success or failure of foresl
management policies.

Productive forest lands that have been harvested
or depleted but not adequately restocked to com­
mercial tree species are often called NSR for
"not salisfactorily reslocked." These are lands
that have failed to regenerate adequately within
ten years of harvest or destruction of the original
stand by fire, pests or natural causes.

Growing stock, The growing SlOck is the mer­
chantable volume of timber present on the pro­
ductive land base at a particular time. It is the
wood capital available for either current or future
use. The youngest stands are those in the regen­
eration phase and have little or no merchantable
volume. That which is immature is held for the
future since it is growing rapidly and often is not
of sufficient size 10 be ulilized. The mature and
overmature stands of timber are available for har­
vest at any time~ their mean annual growth has
culminated and their yield (volume per heclare)
is near its maximum.

An extremely important characteristic of the
growing stock in Canadian forests is that it occurs
predominantly in even-aged stands because of a
hislOry of fire and harvesting. The species charac­
teristics are such thaI most of Ihe merchantable
trees in a stand usually become established at



about the same time or within aboul the first
twenty years. Because of their similar age and
size, all trees are harvested at the same time by
some form of c1earcutting, and their subsequent
regeneration which is achieved either naturally
or artificially perpetuates stands of similar age
structure.

Physical sUPllly. Inventories of growing
stock usually repofltimber volumes as the physi­
cal supply of merchantable wood growing on
lands devoted to forest production. These quanti­
ties are not all available for product utilizHlion as
many of the trees and slands are growing on land
that cannot be managed economically and that
may be more suitable for wildlife habitat, water­
table stability and other uses. At the present time
only a few inventories distinguish the economic
supply from the physical supply of timber. Since
these data are not available for all of Canada, the
forest land and volume capital used in this report
refers to the physical supply of timber. Changing
technology and alternate uses of land may in­
nuence future inventories 10 the extent that the
physical supply should approximate that which
can be managed economically.

Accruals to capital
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Forest growth is the increase in volume of tim­
bered stands that occurs on an annual basis. It is
measured in cubic metres per hectare per year
and is the equivalent of interest or dividends in
dollars per annum. When growth is expressed as
a percentage of the growing stock it is similar to
the rate of return on bonds or equities.

The capability of productive forest land to grow
commercial forests is dependent upon climate,
latitude and altitude and locally on soil type and
moisture relations. But the amount of growth
that takes place in the forest depends upon the
quantity and the quality of the growing stock.
Thus on areas under forest management, growth
is highest on fertile sites that are adequately
stocked with vigorous healthy trees up to the age
of maturity. Conversely growth is low in areas
that are poorly stocked or have a preponderance
of poor growing sites. Regardless of site quality,
forest growth is extremely low if the growing
stock is overmature, since natural mortality may
equal or exceed the growth on the trees sti II
living in such stands.

Fig. I. Growth and Yield of Even-aged Stands.

Yield is the accumulated increment present in
the growing stock al a particular age or date, e.g.,
"70-year-old stands had an average yield of 200
m'/ha." A yield curve (yield over age) and the
growth patterns associated with it are shown for a
typical even-aged stand in Figure I.

The figure shows two quite different growth
patterns, one for current increment and the other
for mean (average) increment. The current
annual increment (CAr) is the growth that takes
place in a specified year, or annually at a particu­
lar age, e.g., in 1981 or al age 70; it is used
mainly for short-term yield projections or for
evaluating the early effects of silvicullural
treatments. Mean annual increment (MAr) is
the average annual growth that has occurred up
to a given age and is calculated by dividing the
yield by the age; it is used for long-term planning
and establishing sustainable levels ofharvesL.



The two measures of growth have a coml11on
value at only one point, i.e., the age at which the
MAl culminates. This age is the technical rota­
tion age at which stands mature and should be
harvested to optimize volume prOduction. The
MAl curve is relalively nal for a number of years
above and below the rotation age. For this reason
and others, the mean annual increment to rota­
lion age (MAl r) is lhe measure of long-lerm
growlh used in all of lhe subsequenl slalislical
presentations. This is the growth that can be sus­
tained from existing natural forests when regen­
enllion of depleted areas is ensured.

Withdrawals of forest capital

\Vithdrawals or depletions reduce the area and
volume of the existing growing stOCk, and take
several forms. The harvesting of forest products
is a withdrawal that provides a positive economic
gain. Depletion through tree mortality from
catastrophic disturbances such as fire, insects
and disease is an operating loss unless it can be
salvaged. The normal mortality that lakes place
in healLhy growing forests is not considered as de­
pletion since there is always a positive net growth
providing annual increases to the growing stock
until well past rotation age. The reduction of cur­
rent growth that l11ay occur in pest-infested for­
ests and overmalUre stands does not reduce the
existing growing stock and therefore is not
included in deplelion.

Planned harvesting and operating withdrawals
obviously reduce the growing stock volume but
lhey do nol necessarily reduce lhe land base from
which the trees were removed. Losses to the
Slacked produclive foresl land base occur only as
the result of regeneration failures or withdrawal
of land for olher uses. Thus. if 50% of lhe area
harvested is regenerated naturally and another
20% is planted, lhen lhe loss to lhe produclive
land base is lhe 30% lhal was nOl reslocked. The
first priority of forest management is to minimize
lhis loss.
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MANAGEME T CO CEPTS

General relationships

The organization of diverse forestry components
to achieve optimum sustained production in­
volves technical, economic and political consider­
ations which are highly interactive with respect
to the constraints they mutually impose. As this
report is concerned mainly with the presentation
of statislics relaling to lhe physical and technical
base for forest management. the economic and
political implications are considered only in very
general terms and as constraints upon the techni­
cal implementation of the concepts.

The principle ofsuslained yield is fundamenlallo
the practice of forestry: manage the land and the
timber on it so that a supply of forest products is
available on a continuing basis. For Canada, the
problem is to produce a steady supply of primary
forest products from the existing relatively unre­
gulated forest. Two extreme examples serve to il­
lustrate the problems involved in bringing the
natural forest il1lo a regulated state of production.

Many believe that if the volume of wood harvest­
ed is equal to or less than the current growth the
continued supplies are assured. However, current
annual increment is highest in young immature
stands just reaching merchantable size and con­
tinues to decline as the stands reach maturity. In
the older overmature stands the current growth
may be negative as the volume of mortality may
even exceed lhe growlh (Figure I). Thus if
young stands predominate in the forest, the har­
vest may not be economically possible due to low
yields and small lree sizes. Conversely, if old
stands predominate the resulting harvest would
be far below lhat which lhe foresl is capable of
producing.

Another solution, this one based on area rather
lhan volume. suggesls. for example. that if black
spruce stands take 100 years to reach maturity.
lhen sustained produclion would be achieved if
1/1 00 of the area supporting black spruce stands
was harvested each year. Once again the approach
appears £0 be a reasonable one. However, if the
area contains only young stands, no harvest will
be possible for perhaps 50 years. Should lhe
stands be mainly mature and harvested over a
100- year period. there would be serious deterio-



ration and mortality from overmaturity. plus
financial losses from carrying unnecessarily high
volumes of forest capital wilh no growth
pOleniial.

These two extreme examples serve mainly to
emphasize that sustained production can rarely
be ensured by balancing the volume of depletion
with current growth or harvesting equal areas
annually. Among the key elements missing in
the solutions is a supply of mature and mer­
chantable timber and a reservoir of stands of
young growth and immature age classes in the
areas under management. However, it is pos·
sible, in theory at least, to have a forest where
both of the foregoing simplistic solutions would
succeed. Such a unique forest is known in fores­
try jargon as the "Normal Forest". The Normal
Forest provides a conceptual model against
which actual forests can be compared and
regulated.

The normal foresl

The ormal Forest is the traditional forestry con­
cept of heaven - a perfect forest amid a world or
imperfect forests. It is the standard against which
existing forests are compared and the goal to­
wards which they are directed by foresters. The
criteria for perfection are stringent and natural
forests under management rarely if ever attain
this status in al1 respects.

To meet the norm or standard, a forest must
satisfy the following requirements:

I) Normal Slacking: - all areas are fully (100%)
stocked with sufficient trees to completely uti­
lize the growth capacity of the site.

2) Normal age-class distribution: all age classes
from seedlings to mature stands are repre­
sented with each occupying discrete and
equal areas.

3) Rotation Age: annual harvesting takes place
at maturity: the age at which mean annual
increment is at its maximum.
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Such a forest is a closed system with all compo­
nents in dynamic equilibrium but unchanging in
magnitude. i.e.. the annual cut is equal in
volume to the current growth which in turn is
equal to the mean annual growth to rotation age.
and the cut can be harvested from equal areas
annual1y in perpeluity. The entire forest is
renewed during the rOlation period with mature
trees harvested and replaced by new growth.
Only the physical distribution of the growing
stock upon the area base changes.

The relationships between components in the
Normal Forest are shown schematically in Figure
2. using for purposes of example. a hypothetical
forest 8 000 ha in area that takes 80 years to
mature with a yield at maturity of 200 111 3/ha.
The changes thaltake place in the spatial distribu­
tion of the growing stock during the rotation
period are also shown. Equal areas are harvested
annually providing a yield of 200 m 3 /ha and the
harvested land is immediately planted to COI11­

mercial tree species.

Nalura) foresls

The forests in Canada which are suitable for
timber production differ from the conceptual
normal forests in several respects. Most or their
deviations from normality are detrimental for
long-term sustained and optimum production
but sometimes the available natural forest has an
advantage over the normal. particularly on a
short-term basis.

Stocking. Natural forests generally have
lower than normal stocking, and the growth
pOlential of the site is not fully utilized. As a
result, the mean annual increment and lhe yield
at rotation age are much less than that or the
Normal Forest. In Ontario, the actual stocking in
stands of the major forest types on average sites
ranges from 64% to 85% of normal stocking
(Bickerstaff el 01. 1981). In theory this suggests
that the productivity of natural stands could be
increased by about 113 by careful control of
stocking and spacing such as is possible in planted
stands under very intensive managemenl.

4) RegenerHlion: all areas harvested are immedi­
ately restocked with adequate new growth.

Age-class distribution.
tion of age classes and

The present distribu­
growing stock within
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Canadian forests largely reflects a history of de­
pletion and natural renewal over the last several
hundred years. Fire, pests and natural decadence
act to deplete the forests on an annual basis but
these factors only affect a relatively small pan ian
of the land base. As a resullthe natural processes
of [orest growth and renewal produce a forest
largely composed of mature and Dvermature
trees. During this century, large-scale commer­
cial harvesting operations have reduced the pre­
ponderance of old-growth limber.
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sources other than cutting must be estimated and
the cut must be adjusted accordingly. Because of
the possibility of catastrophic losses from fire or
insects, allowable cuts tend to be conservative.
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Regeneration. The restocking of areas where
the growing stock has been depleted by cutting,
pests or fire is predominantly by natural
regeneration. In some instances regeneration is
delayed for a considerable number of years after
disturbance and the lost opportunities can be
significant. A 20-year delay in regenerating a spe­
cies operated on an 80·year rotation is about
equivalent to a 25% loss in harvestable yield.
Thus, regeneration delays reduce the long-term
levels of production far below that of the Normal
Forest.

Rotation age. In the natural forest, rotation
age varies greatly and is dependenl upon the pro­
duct being grown, species characteristics and site
quality. Products requiring large unit sizes or
high quality, such as veneer and sawlogs, have
longer rotations than pulpwood, fuel wood and
biomass. Aspen and balsam fir have shorter rota·
tions than the long-lived maple and spruce. Also,
highly productive sites have more rapid growth
and shaner rotations than poor sites.

On forest management units where all products
and species are harvested from a variety of sites,
the many possible combinations result in a broad
range of theoretically optimum rotation ages.
This provides Oexibility in grouping stands for
harvest and in modifying age-class distributions.

Allowable cut. The allowable cut is the
volume of wood which should be harvested
during a given period to meet the owners
management objectives. To liquidate an excess
of mature and overmature growing stock capital,
the allowable cut can be much higher than that
which could be sustained on a long-term basis
(Figure 3A), whereas low cuts are prescribed to
rebuild growing stock which has been badly
depleted through overcutting, fire, insects or
other causes (Figure 3B). In setting the allowable
cut, which is usually expressed on an annual
basis for a particular period, the depletion from

Depletion. In the Normal Forest, depletion is
limited to constant harvests of mature timber but
in natural forests depletion also includes losses
from fire, insects and disease. The control of de­
pletion is the only practical method for altering
existing age-class distributions to achieve a
closer approach to normality. This can be
achieved by improved protection but the greatest
control over the forest is exercised by setting the
Annual Allowable Cut at the appropriate level.



Management intensity

Levels of forest yield, growth and depletion are
substantially increased or decreased from thaI in
the natural forest by the magnitude of the silvi­
cultural input and the control of depletion. Ex­
tcnsi,'c and intensive are the terms used to de­
scribe the two levels of forest management com­
monly recognized.

Extensive management aLtempts to maintain a
supply of merchantable timber and the existing
productive base by ensuring thai depleted areas
arc regenerated, providing partial protection
against losses from fire insects and disease and
selling guidelines for the Quantity of timber to be
harvested.

Intensive management increases both the pro­
ductive base and the nnwral level of productivity
by restocking old NSR lands, increasing the
growth rate by using genetically superior tree
species, increasing timber quality and value by
silviculwral techniques such as cleaning,
thinning, fenilization, improvement cuts and
pruning in established stands. Additional protec­
tion measures also enhance the natural produc­
tivity of the land, particularly on the more pro·
duclive and v(lluable areas.

Forestry in Canada is largely practiced at the ex­
tensive level of management intensity.

METHOD OF STUDY

Data

The data used in this report are available in pub­
lished form (see References), and were provided
by the provincial, territorial and federal govern­
ment agencies having responsibility for the
management of the forest resource. Some esti­
mates were derived by the authors so that a more
complete approximalion of the change in lhe
resource could be presented. \\'hen this was
done the estimated figures were placed in square
brackets to differentiate them from the published
figures.

New information has also become available from
many of the provinces and has been incorporated
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into the report. Those figures that have changed
from the published reports listed in the Refer­
ences are noted on the appropriate tables and
appendices.

Model

A simple model to assess change in the forest
resource was used. Certain assumptions pre­
vailed. First, Canada's forest inventory was ac­
cepted as presenting the overall statistical de­
scription of the resource as of December 1981;
second, it was assumed that the inventory had ac­
counted for changes in area and volume, as
shown under accru(lls and depletions, that have
taken place over the period 1977-1981; third, the
discussion of results and implications for
resource management is presented within the
framework or concept of the Normal Forest.

The method developed to present the status of
Canada's forest resource is essentially modelled
on the C0l111110n bank statement familiar to every
Canadian that uses a savings or chequing
accounl. The terminology is slightly different but
is easy to grasp and understand.

Forest capital is the land base and the timber
growing on it. Accruals are equivalent to deposits
to forest capital and the interest on capital that
occurs from forest growth. Depletions are equiva­
lent to withdrawals frol11 the available capital.
The Accrual - Depletion Balance is the S-year
annual average for accruals and wilhdrawals over
the reponing period.

Details concerning the data and computational
methods associated with forest capital, accruals,
and withdrawals are presented in Appendix I.

CANADA'S FOREST
CAPITAL

General relationships

Canada's forest capital is composed of two parts:
the land base available for forest production plus
the merchantable volume growing on it. Qualita­
tive descriptions and definitions were provided
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in a previous chapter (pp 16·17) and statistical
data on forest capital are given in Appendix 4,
Tables 1.1 to 1.6. This chapter presents a quan·
titative summary of Canada's forest capital.

Forest land in Canada is di vided bet ween those
lands available for timber production and those
that are undetermined, reserved for other pur­
poses, or are nol suitable for growing and har­
vesting wood on a commercial basis (Table I. I).

Alienated lands. Alienated lands may be
capable of producing merchantable timber, but
have been reserved for other purposes such as
parks, reservoirs or military establishments.
These lands comprise 7.9 million ha and repre­
sent about 3% of the total productive forest area.

Undetermined lands. There are 28.0 million
ha of productive forest land for which there are
no dala available regarding their level of
productivity. These unclassified lands are con~

fined to Nova Scotia, Ontario and the Yukon Ter·
ritory and comprise about II % of the lOlal pro~

ductive forest areas as follows:

Nova Scotia: 0.9 million ha of land in Cape
BreLOn Island have been heavily damaged by
forest pests and data are not yet available.

Ontario: 9.8 million ha of land in southern
Ontario are currently being invenLOried but
data are not yet available.

Yukon Territory: 17.3 million ha of land
were not classified by the inventory. New
data for the Territory will be available in
1986.

Noninventoried lands. The noninventoried
lands are generally located in the northern parts
of the provinces, distant from mills and manu­
facturing centers. They contain very little produc­
tive forest land and have extremely low yields.
Their potential forestry contribution to Canada's
economic well-being is marginal.

Forest land and. volume capital

The land base utilized for timber production is
defined as Productive Nonreserved Forest Land
and it is comprised of 221 million ha. A major
portion, 200.5 million ha, is in the provinces
while the federal government administers 20.5
million ha of forest in Canada's two northern
territories. Quebec and British Columbia have
the largest areas devoted to timber production ­
53.3 million ha and 50.8 million ha respectively
- and Nova Scotia and Prince Edward Island
have the least.

Of the 221 million ha of land devoted to forest
production (Table 1.2) about 90% is stocked to
commercial tree species and the volume of J11er~

chantable wood growing on this land is estimated



at 21.5 billion m'. Softwoods ancl hardwoods
comprise 81 % and 19% respectively of the total.
British Columbia contains about 45% of this
volume and Quebec, Ontario and Alberta contain
201%" 15% and 7% respectively. The provinces ac­
count for about 20.7 billion m' and about 0.7 bil­
lion 1113are growing in the lerriLOries.

The average yield per hectare which includes all
maturity classes, ranges from a low of 32.4 m3/ha
in the orthwest Territories to a high of 204.6
m3/ha in British Columbia. The average for
Canada is 108.6 m'fha. Ten of the twelve pro­
vinces and terriLOries have an average yield lower
than the national average. \Vhen British Colum­
bia is excluded, the average yield for the remain­
ing provinces and territories is 78.7 m3/ha.

The growing stock is made up of both natural for­
ests and man-made forests. Reforestation activi­
ties in the provinces commenced about the lurn
of the century but these man·made forests only
comprise about 1.4% of the stocked forest area.
Ontario has the largest area of man-made forests,
1.2 million ha, and British Columbia is second
with 0.78 million ha. All provinces have mounted
major reforestation programs during past
decades and these efforls are continuing.

Forest capital by maturity classes

Foresters strive to establish a distribution of
forest areas comparable to that of the 'ormal
Forest. On a nalional basis (Table 1.3):

regeneration is about 20 million ha or 9l~·h.

immature - 91 million h3.or41%.
available for harvest - 87 million ha, or 39%

SR - 22 million ha, or 10%

The areas of greatest predominance are in the
immature class and the class that is available for
harvest. The regeneration forest is relatively
small and about equivalent 10 those lands that
did not restock to commercial trec species.

Regeneration forests. These are productive
forest lands that have been renewed by natural
seeding or by planting to commercial tree
species. Approximately 20 million ha of land are
classified as being in a state ofregencration.
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In nine of the twelve provinceslterritories. regen­
eralion lands account for 8% or less of the forest
area utilized for timber production. Whereas in
Quebec, Saskatchewan, and the Yukon Terri­
lOry, regeneration lands represent 13%,22% and
29% respectively. This divergence from the
general average for the nation can in part be ac­
counted for by a history of fire in Saskatchewan
and the Yukon Territory. and harvesting in
Quebec. The age of lhe inventory data is also a
factor to recognize as a major portion of the Sas­
katchewan information and all of the data from
the Yukon is more than 20 years old.

Regeneration forests do not usually contain mer­
chantable volume as the commercial tree species
are generally less than one metre in height. The
volumes shown in Table 1.3, Appendix 4, are at­
tributed to noncommercial tree species that were
left on the growing site after harvesting.

Immature forests. Those trees or stands that
have grown past the regeneration stage, but may
not contain sufficient merchantable wood to be
harvested, are classified as immature forests.
There are approximately 91 million ha of imma­
ture forests in Canada.

In Ontario, Manitoba and the Northwest Territo­
ries more than 60% of the forest land utilized for
timber production is stocked to immature trees
while in Newfoundland and Nova Scotia the
amount is about 15% or less. The remaining
seven provinces and the Yukon have between
30% and 49% of their forests classified as
immature.

The average yield in cubic metres per hectare is
generally in excess of the minimum merchant­
able limil of 30 m'fha. and in specific cases thin­
ning operations can be conducted to utilize mate­
rial of merchantable sizes. Ontario, where 63% of
timber lands are immature. also conducts the lar­
gest partial-cut harvesting operation; some of the
volume harvested on these operations comes
from thinning operations on these immature
foresls.

Forests available for haf\'est. Forests that
are mature, overmature, those that are uneven­
aged and those forests having an undetermined
age have been grouped and classified as available
for harvest. These forests comprise 87 million ha
and contain about 14 billion 111 3 of merchantable
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wood. More than half of this total (7.7 billion
m J ) is in British Columbia with Quebec and Onta­
rio containing 2.8 and 1.0 billion m 3 respectively.
Each of the remaining provinces and territories
contain less than 465 million 111 3•

In the provinces of Prince Edward Island, New
Brunswick, Quebec, Saskatchewan, British
Columbia and the Northwest Territories the
volume available for harvest comprises more
than 501Ytl of the tOlal in each province or
territory. Manitoba, Ontario. Alberta and the
Yukon Territory have 41% or less of their mer­
chantable volume available for harvesl.

Forest capital in nonstocked forest
land
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Up to 1960, about 5 million ha of productive
forest land were classified as NSR. This amount
has more than Quadrupled in the last 20 years
due to harvests, burns, pests and other causes.
The cause or disturbance contributing the great­
est area to NSR lands remai ns classified as
Undetermined. This class is used to designate
those areas of NSR where the cause or class of
disturbance is not known or the records of the
disturbance are not available. The Undetermined
class comprises 52% of all NSR 1.1nds.

On a national basis, 77% of all NSR lands are in
the provinces of Alberta (26%), Quebec (20%),
Ontario (17%), and British Columbia (14%).
These are also the provinces that contribute 73%
of the productive forest land capital and 86% of
the wood volume capital of Canada.

This land class comprises about 22 million ha or
louA, of Canada's productive nonreserved forest
land (Tables 1.5 and 1.6). It does not support
tree growth because orrailures to restock to com­
mercial tree species following harvest or destruc·
tion by fire and pests. These lands are generally
covered with vegetation such as alder, willow,
mountain maple, stripped maple or pin cherry
and other shrubs which provide strong competi­
tion to the regeneration of commercial tree
species. Only intensive silvicuhural treatments
will bring this land back to a productive state.

Cumulative Area of Productive Forest Land
that is Not Satisfactorily Restocked to Com­
mercial Tree Species.
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ACCRUALS TO FOREST
CAPITAL

General relationships

Accruals or increases to Canada's forest capital
occur from three sources. First, the standing
timber of forest capital increases in volume as a
result of natural growth processes. Second, a cer­
tain amount of land that is not stocked with com­
mercial tree species is regenerated naturally each
year. Third, the implememation of silvicultural
practices such as the annual replanting of deplet­
ed areas and the treatment of established stands
may resulL in a growth significantly greater than
thaI obtained from natural [orests. Details on the
accruals to-forest capital are shown in Appendix
4, Tables 2.1 to 2.8 .

Accruals to stocked volume and area

Canada's forests annually increase by about 338
million m J of merchantable volume. The stand­
ing forest contributes 335 million m 3 and natural
regeneration is responsible for an additional 3
million m J . AI present, about 130 000 mJ of
growth is attributable to silvicultural practices
such as planting, spacing, fertilization and stand
tending. These accruals to merchantable volume
are 78% in softwoods and 22% in hardwood tree
species (Table 2.1).
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Volume growth

Only the forests of British Columbia. Quebec and
Ontario grow more than 50 million m3 annually,
and these three provinces account for more than
73% of all volume growth in the nation.

The growing stock capital of forest land and the
standing timber on it contributes 99(~h of the
annual volume growth. Canada's current growing
stock is predominantly the natural forest. It re­
ceives extensive forest management essentially
in the form of fire protection but the rates of
growth are low. averaging about 1.7 m'/ha/a.
The mean annual incremenl in British Columbia
and Nova Scotia is 2.3 m 3/ha/a but in the remain­
der of Canada it averages to about 1.5 m'/ha/a.

Silvicultural practices. The average annual
area of timber land receiving silvicultural treat­
ments in Canada is approximately 233000 ha.
The areas that were planted and seeded total
166000 ha and the remaining 67 000 ha of stand­
ing forest were thinned, pruned and fertilized
(Tables 2.2 and 23).

Tree planting is carried OUI in every province of
Canada but the seeding of harvested or burned
lands is only carried out in those provinces east
of the Rocky Mountains. The provinces having

the largest forest areas and harvesting the largest
volumes of wood, British Columbia, Ontario and
Quebec. also conduct the largest forest renewal
programs. The areas planted and seeded in these
three provinces comprise more than 80% of the
lanc! area that is regenerated artificially in all pro­
vinces and territories. The federal government.
which administers the foresl lands in the Yukon
and l orthwest Territories, has no program of ar­
tificial regeneration.

Fertilization, thinning and pruning of stocked
productive forest lands is carried oul in all
provinces. The greatest effon in fertilization took
place in British Columbia where approximately
4 500 ha were completed annually. The total for
Ontario and Newfoundland is less than 650 ha
annually. Ontario and British Columbia thinned
about 19 000 and II 000 ha respectively and
both provinces also conducted some operations
in stand cleaning and weeding.

Natural regeneration. Lands that have been
depleted by cutting or wildfire, if left untended.
may eventually regenerate to a cover of forest
vegetation and in Canada much of the restocking
of forested lands is attributed to natural
processes. Tree seeds left in logging slash or car-



ried by wind, animals and birds eventually germi­
nate and grow on these harvested and damaged
lands. Unfortunately no published statistics or
data are available on the rate of restocking that
takes place. Estimates provided by the provincial
and territorial forest agencies vary markedly.

On cut-over lands, natural regeneration (Table
2.4) occurs at a rate of about 400000 ha
annually. This includes lands that have been
clearcut as well as those lands receiving other har·
vesting treatments. For those lands receiving par·
tial harvesting treatments and those that are
scarified, the authors have assumed that regener­
ation is IOOIYt. successful. On clearcut lands the
success of natural regeneration is much lower
and for Canada as a whole, it approximates 30%.

Of all the timber lands harvested in Canada,
more than 60 lYtl occur in the boreal forests. Clear
felling operations remove the merchantable stem
wood and leave an accumulation of logging slash
composed of unmerchantable tops, branches,
leaves and stumps. In addition, the removal of
the forest canopy also affects the water table caus­
ing increased runoff and environmental condi­
tions that are not particularly conducive to the es­
tablishment of natural regeneration. These are
only a few of the factors that adversely affect the
regeneration of cutover areas.

Lands available for timber production that have
been recently burned appear to regenerate at a
much higher rate and at least 70% of all areas
burned are assumed to be slo~ked with commer­
cial tree species within 10 years. Lands that re­
ceive repeated burns may have their nutrients
depleted, the forest cover eliminated and may
remain unstocked for many years. No estimates
of regeneration rates for these lands are available.

No official figures are available regarding the rate
of natural regeneration on pest damaged lands
and old NSR lands. Estimates of 80% and I% re­
spectively have been used to cover these situa­
tions.

The annual average amount of land accruing to a
stocked condition is 1.77 million ha and natural
regeneration makes up 90% of this lata I.
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WITHDRAWALS OF FOREST
CAPITAL

General relationships

Planned harvesls are fundamental to good forest
management. There is no loss of productive area
when the culovers are restocked immediately,
however, forest capital can be reduced by
neglect, regeneration failure and by the unpre­
dictable but continuing depletion of area and
volume that is caused by fire and forest pests.

The control and management of forest depletion
provides the basic mechanism for restructuring
existing growing stocks of timber so that long
term sustained harvests and optimum growth are
in balance and the growing stock area and
volume remains constant. Both objectives are
largely attained if the distribution of age classes
from regeneration to maturity is approximately
equal and if productive forest land is restocked
following depletion. The annual allowable cut
and the extent to which losses from fire, insect
and disease can be minimized are the practical
means of bringing management units closer to
sustained yield and the conceptual ideal of the
Normal Forest.

Statistics on withdrawals and depletion are pre­
sented in Appendix 4, Tables 3.1 to 3.9.

Harvest The average volume of timber har­
vested annually during the period 1975-1979 for
all of Canada was 143 million 111' of which 92%
was made up of softwood species. For all species
this amounted to 0.7% of the 1981 growing
stock, but for hardwoods only 0.05% of the grow­
ing stock (Table 3.1).

On a prOVIncial basis British Columbia accounts
for about one-half of the volume harvest, and
Ontario and Quebec combined produce one­
third. The approximate area cutover was about
759000 ha or 0.4% of the stocked productive
forest land available for timber production.

Canada's annual allowable cut for 1979 (Table
3.1.1) was estimated at 227 million 01'

(Environment Canada 1981). The average
annual harvest 1975-1979 of approximately 143
million 01' is about 63% of capacity. Surpluses in



excess of 18 million 111 3 annually occur in
Quebec, Ontario and Alberta whereas only small
annual surpluses of less than 7 million m3 occur
in the remaining provinces.

The average annual harvest for the period under
study is 43% of the sustainable mean annual
increment at rotation age.

Fire losses. In interpreting forest fire statistics
(Table 3.2), two facts should be kept in mind:
fire losses are highly dependent upon weather
patterns which for any given year. or even five·
year periods may vary widely between provinces:
and, within the same time frame. fire losses may
be quite variable within a province. Secondly the
derived volume statistics assume that all of the
volume on the burned-over areas has been killed
or destroyed. This is not always the case since
some fires result in lillie volume loss.

The average annual area of all land burned over
in Canada during the 1977-1981 reporting period
was 2.7 million ha of which I million ha was
stocked productive forest land. The volumes de­
stroyed are estimated to be about 81 million 111 3

or about 56% of the volume harvested.

In relation to the 1981 inventory the annual
losses were 0.4% of the total growing stock
volume. The productive area burned was about
113 larger than the area cut-over.

During the five-year reporting period. the aver­
age annual losses were extremely high in Sas­
katchewan and Alberta. high in Manitoba and
Ontario. but were relatively low elsewhere.
Volume losses in Alberta and Saskatchewan ac­
counted for 66% of the national total.

Depletion from forest pests In early forest
management, protection from fire was para­
mount, especially in the settlement areas. Con­
cern for losses from forest pests was almost ne­
gligible because huge surpluses of malUre and
overmature timber were available for harvest. In
addition, there was a limited understanding of
the life cycles of forest pests and the technology
of pest control was largely confined 10 the agricul­
lUral sector. But as local timber shortages began
to occur. particularly in eastern Canada. concern
for these losses escalated. Logging aClivities were
often rescheduled 10 ensure that existing yields
were harvested and control measures such as
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aerial spraying. pheromone traps. insect para·
sites, sanitation cutting and trap tree operations
were introduced to limit the populations of forest
pests and minimize the resulting damage and
mortality.

Brace and Golec (J 982) reported on pest control
activities in six provinces. British Columbia con­
centrated on mistletoe control. and Ontario.
Quebec. New Brunswick. Nova Scotia and New·
foundland concentrated on spruce budworm con­
trol. In terms of areas annually treCited, New
Brunswick (2.3 million hal, and Quebec (1.9 mil­
lion ha) are the provinciilileilders. 'ationally. an
average of 4.2 million ha were treBted annually.

Only the average annual losses due to mortality
allributable to insects and diseases are reported
and discussed in this report. Growth losses and
those losses attributable to decay are not included
in these data (Tables 3.3,3.4 and 3.5).

The average annual mortCility from insects and
disease for the period 1977-81 estimated 10 be
about 72 million 111 3 with almost 80% of it OCCUI"­

ring in coniferous species. The equivalent area
losses are estimated to be 595 000 ha.

The insect pests destroy about 44 million m3 of
merchantable timber volume annually. The
spruce budworm kills about 35 million m3 annu­
ally and about 9 million m' is lost to bark beetles
and miscellaneous defoliators. Almost all of
these losses occur in the economically valuable
soft wood species.

Mortality from diseases is somewhat less Ihan
from the insect pests, but these losses are still
about 27 million m 3 annually on a national basis.
Hypoxylon canker kills about I I million m' of
aspen annually and a variety of stem and roOl
decays is responsible for losses of about 12 mil­
lion m3 per year. These losses are in both soft·
wood and hardwood Iree species with the soft­
wood losses making up about 440/0 of the total.

Total depletion from all sources

Productive area. The IOtal depletion on a na­
tional basis of stocked productive non reserved
forest land (Table 3.6) is estimated to be about
2.2 million ha, equivalent to an annual rate of
1.1% of all the land available for forest produc-
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Fig. 9. Avenlge Annual Depletion of Forest Capital.

lion. The main causes of depletion were fire,
harvesting, and insects and diseases, which ac­
counted for 43%.34% and 23% of the depletion.
respectively.

The relative rate of area depletion by fire, harvest
and pests varies greatly by provinces. During the
five-year period the major fire losses were in the
three prairie provinces and Ontario. and amount­
ed to 848 000 ha of productive forest land. Insect
and disease losses were most significant in Onta­
rio and Quebec where the timber production
lands were depleted by about 389000 ha (area
equivalents) annually. In 8 QuI of 12 provinces
and lerriLOries. the area depleted by fire and
forest pests exceeds the area depleted by harvest.

Growing stock volume. Nationally, deple­
tion to the merchantable volume of the 1981
growing stock (Table 3.7) averaged 287 million
m:! annually or 1.3% of the growing stock for all
species combined. For softwood species only, the
depletion was 233 million m 3 and for hardwoods
the depletion was 55 million 01'. The depletion of
the hardwoods was relati vely high because the
most severe fire losses during the reporting
period occurred in Ontario. Manitoba,
Saskatchewan. and Alberta, which have the high­
est proportion of hardwood species - mainly
poplar and birch.

Overall. harvesting accounted for 50% of the
volume depletion, fire for 28%, insects and dis­
ease 22%. Relative to the 198\ Inventory, har­
vesting depletes the volume of the growing stock
at a much higher rate than it does the area, since

cUlling operations are mostly in mature and over­
mature stands with high volumes per hectare.

In most provinces the relative total depletion of
softwoods was between 1.0 and 2.0% of the grow­
ing stock with the components of depletion vary­
ing widely. In Nova Scolia and Saskatchewan. the
rate of depletion for softwoods wns substantially
higher (3.2 and 3.1% annually). and the principal
component of depletion was different in each of
these provinces.

BALANCE OF ACCRUALS
AND WITHDRAWALS

A comparison of accruals and withdrawals in area
and volume provides a means for assessing the
changes in lhe forest resource since the previous
national forest inventory consolidation in 1976
(Bowen 1978). It renects long-term growth
trends. and the periodic silvicullural activities
and withdrawals due to harvests. fire. and pests.
The results show the level of forestry activity,
the provinces or territories in which [hey occur,
and the cause of deviation from the balanced
state. They are presented in Appendix 4, Tables
4.1 to 4.5.

Land capital

The annual withdrawal of land capital from forest
production (Table 4.1) exceeded those areas that
were planted and regenerated naturally. For all of
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Canada the excess of withdrawals over accruals
to the stocked or forested landbase is about
452 000 ha annually. This area of NSR is about
equivalent to the land area of Prince Edward
Island.

In Ontario and Quebec, forest renewal programs
brought about 74 000 ha of forest land back into
production and natural regeneration contributed
635 000 ha. But these efforts were in contrast to
the areas withdrawn from production which
totaled 884 000 ha. About 386 000 ha were har­
vested and about 498 000 ha were lost to fire and
pests. There was a combined deficit of about
175 000 ha or about 38% of the national total in

these two provinces.

Heavy losses were also experienced in Manitoba,
Saskatchewan and Alberta, largely due to exten­
sive areas of forest land that were burned during
the five-year period. The losses from forest pro­
duction in these three provinces was about 32%
of the annual total.

The annual harvest on forest lands is a planned
utilization of the mature yield, and the area in~

valved amounts to 759 000 ha or 34% of the
annual area depletion. Planned accruals to capital
from regeneration and silvicultural activities,
however, only account for 573 000 ha. Thus



even for those forestry activities for which there
are approved management plans there is an
annual deficit: 186000 ha of produclive forest
land is taken out of production annually. The
planting and silvicultural activities in combina­
tion with natural regeneration are not even suffi­
cient to restock the lands lhat are harvested and
the incidence of fire and forest pests only COI11­

pouncls the problem.

Those lands thai are depleted annually from
harvest, burns, and pests total 2.215 million ha.
On an annual basis about glYt. of this lotal is
planted, 72 1l'l, regenerates naLUrally and 20% goes
out of production as NSR land. At presenl about
22 million ha of productive forest land is not
stocked to commercial tree species. If present
levels of management persist and accruals lO and
withdrawals from lhe land base continue at pre­
sent levels, by Ihe year 2000 the amount of NSR
land could total about J I million ha. This means
that about 141M. of the forest land base could be
idle and out of production.

Volume capital

Annual accruals to the 1981 growing stock capital
(Table 4.2) for all of Canada tOlalled 338 million
m J . Almost all accruals to capital are from the
growth of existing forests: only Ill'l. comes from
annual silvicultural activities and natural
regeneration. Annual withdrawals of volume
lotal 287 million m3 and includes 144 million m 3

from harvesting operations (md about 143 million
m J from fire. insect and disease losses. Salv<tge
operations recovered about 61¥r. of the volume
losses and are included in the harvested total.
For Canada as a whole the excess of accruals over
withdrawals from volume capital amounted to 5 I
million m J .

Quebec and British Columbia which experienced
relatively low fire damage show the largest ac­
crual balance with the remaining provinces show­
ing relatively modest amounts. Four provinces.

ova Scotia. Ontario. Saskatchewan and Alberta
sho\\' negative volume balances due to the high
amounts of timber either burned or destroyed by
pests. These over-all balances differ by species
groups.

Softwoods. The national silllalion (Table 4.3)
shows an annual accumulation of 30 million 111 3
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of softwoods but five provinces are in a deficit
position. In Nova Scotia the annual harvest ex­
ceeded the growth from all sources and Ihis is
compounded by losses from fire and pests that
are almost as large as the harvest. In New Bruns­
wick the depletion due to harvest and fire was
smaller than the overall growth but pest losses
put the province in a negalive balance position.
Ontario's deficit position for softwoods is attri·
butable to high losses from fire as well as forest
pests. These pest losses appear significantly large
in comparison to those recorded for the province
of Quebec and may be due to differing meth­
odologies used by the Canadian Forestry Service
in these lwo provinces. For example: stocked
volume capital of Quebec is about I billion m 3

larger than that of Ontario and one would expect
increased losses from pests in Quebec given that
the proportion of timber available for harvest is
aboul 68% whereas in Onlario it is only 31%. In
both Saskatchewan and Alberta the harvest
volume was less than the forest growth, but high
annual losses to fire putthe softwood volume bal­
ance in a negative position.

Only Quebec and British Colum bia show positive
volume balances in excess of 15 million m 3 . All
other provinces are within a relatively narrow
range of an equal balance position.

Hard woods. The posilive balance overall for
the hardwood volume capital was 19 million m 3

.

Only the provinces of Saskatchewan and Alberta
showed a deficit position; in both provinces,
large losses were due to fire, however the pest
losses also exceed volumes withdrawn by har­
vesling (Table 4.4).

The greatest accruals to hardwood volume oc­
curred in Quebec and 3mounled to 13 million
m3 . It should be noted thal pest losses were
rather small: one tenth of those recorded in
Ontario. Once again these major differences may
be allribulable 10 survey methodology.

Resource statements of capital and
annual change

The average annual changes in the volume of
forest capital between 1977 and 1981 are summa­
rized in Table A. and those for area in Table B.
The data of Appendix 4 are presented in the
format of a resource statement showing the capi-
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lal amounts as well as the accruals and
withdrawals.

An important item for which there are no data
currently available concerns the planned with­
drawal of lands available for timber production
and their reallocation to other purposes. This
problem is currently under study by several pro­
fessional forestry organizations but no figures
have yet been released. The situation in British
Columbia gives an indication of the serious impli­
cations for forestry. In a detailed analysis of the

forest resource (Ministry of Forests 1980), the
provincial government projects that by the year
2000,25% of the Crown's land base available for
limber production will be withdrawn and devoted
to other purposes. Recognizing that British
Columbia contains about 55% of Canada's
mature timber volume. the implementation of
this policy will have a major impact on the forest
industry's ability to make a continuing and sig­
nificant contribution to the economy of the
nation.



CONSTRAINTS,
IMPLICATIONS AND

POLICY OPTIONS

This chapter is a general synthesis of the detailed
statistics previously presented. It sketches the
current to short-term implications of these new
data, and suggests their probable impact on the
long-IeI'm sustained production of harveslable
timber.

The validity of the conclusions thai can be drawn
are sometimes limited by the nature of available
statistics and by factors not quantified in this
study. General limitalions of the statistics that
must be kept in mind when evaluating them are
inclic,ltcd below. Other cautions specific to panic­
ular situations are mentioned elsewhere.

Data constraints

Of the 1981 estimates of forest capital used in
this report 55 lMl of the data were less than 10
years olel, 35% were 1010 20 years old and the re­
maining 101M) were more than 20 years old. Few
of these data have been adjusted for subsequent
changes resuhing from aging, growth, and deple­
tion from logging, fire, insects and disease.
Therefore some components, particularly maturi­
ty distributions. may have an unknown bias.

Both the 1981 forest capital estimates and the
growth and depletion data are measured in terms
of gross merchantable volume and area. i.e .. the
physical supply which Illay be substantially more
than the economic supply. The economic supply
depends upon such factors as accessibility. pro­
duct suitability including tree species. quality and
size. and market demand. On a national basis.
reliable data on the economic supply are not
available although several studies of it are in
progress. Confusion between the economic and
physical supply of timber explains many of the
misunderstandings that are common to forestry
problems.

The third general limitation is common to many
statistical presentations but because of its impor­
tance in forest management it bears reiteration.
Namely, the level of integration for data presen­
tation determines its use and the conclusions
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that can be drawn from it. Most of the statistics
presented are derived from the detailed classifica­
tions required at the level of the forest manage­
ment unit. To obtain the national, provincial and
territorial summaries, the original data had to be
standardized, merged and generalized; and, this
process tends to reduce the final data to the level
of the lowest common denominator. Thus, reli­
able detailed information from one area may
sometimes be merged with highly subjective esti­
mates from another. Also, the wide variation
within provinces is markecl although it is renect­
ed to some degree in the deviations of the provin­
cial averages about the national averages. For
broad policy and planning purposes this data
characteristic is rarely significant, but the dara
cannot be extrapolated to the detailed operational
planning level required for program implementa­
tion.

Implications for growing stock
capital

The mature and overmature timber in existing
forests is the physical supply upon which forest
industries are completely dependent for their
economic survival. There must be sufficient
mature timber to maintain a sllpply LO the mills
until such time as currently immature stands
reach maturity.

Despite relatively uncontrolled depletion until
recent years, the supply of timber available for
harvest is still substantial - a volume of 14 bil­
lion m3 on an area of 87 million ha, which at the
current rate of depletion (volume 287 million m 3

and area 2.2 million hal would last for 40 to 50
years.

Nationally, the amount of mature and overma­
ture timber is significantly greater than that re­
quired to sustain continuous production from
areas having a more normal distribution of age
classes. It appears to be adequate in most pro­
vinces to bridge possible gaps lhat may occur be­
tween its orderly liquidation and the maturing of
new supplies - even if discounted by about 1/3
as a crude approximation to the economic supply.

The area of immature stands (91 million hal
from which the next supply will come is slightly
less than that of the mature class. Within
provinces, low proportions of immature stands
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TABLE A

CANADA'S VOLUME OF FOREST GROWING STOCK
CONSOLIDATED STATEMENT OF CAPITAL AND ANNUAL

CHANGE 1977-1981

f\lillions 111 3

Growing Stock Capital 1981:
Regeneration
Immature
Available rOf Ilarvest

TOTAL GROWING STOCK

Annual Accruals to Growing Stock Volume:

Stocked Forest

Natural Regeneration

Artificial Regenerution

Silvicultural Treatment

TOTAL ANNUAL ACCRUALS

Annual Withdrawals from Growing SLOck Volume:

Planned Operations
Harvest
Land Alienation
Total

Depletion
Fire
Pests
Total

TOTAL ANNUAL WITHDRAWALS

Annual Average Balance

et Increase (Decrease)
in Growing Stock

(143.68)
(No Data)

(79.98)
(63.81 )

288.21
7181.44

14066.66

21536.31

334.80

2.74

032

0.12

337.98

(143.68)

(143.79)

(287.47)

50.51
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TABLE B

CANADA'S AREA OF PRODUCTIVE FOREST LAND
CONSOLIDATED STATEMENT OF CAPITAL AND ANNUAL

CHANGE 1977-1981

Millions ha

Land Capital 1981:
Not determined

01 Satisfactorily ReslOcked
Siocked land

Regeneration
Immature
A vailablc for Harvest

Total

TOTAL PRODUCTIVE LAND

Annual Accruals to Stocked Land:
Natural Regeneration

Cutovcrs
Burns
Pest· Killed
Old NSR
TOlal

ArLificial Regeneration
Planting
Seeding
TOlal

TOTAL ANNUAL ACCRUALS

Annual Withdrawals from Stocked Land:
Planned Operations

Harvest
Land Alienation
Total

Depletion
Fire
Pests
Total

TOT AL A NUAL WITHDRAW ALS

Annual Average Balance:
Net Increase (Decrease)
in Stocked Land

20.14
91.08
87.14

0.407
0.669
0.400
0.122

0.129
0.037

<0.759)
(No Data)

(0.956)
<0.501)

0.76
21.91

198.36

221.03

1.60

0.17

1.77

(0.76)

( 1.46)

(2.22)

<0.45)



tend 10 be offsel by higher represenlalions of
mature stands. This provides a high degree of
nexibility in modifying future supplies by con­
trolling the rale at which mature stands are
liquidaled and by lhe level of silvicultural inpul
used to improve the yield of immature growing
slOck.

The area of land in the regeneration stage is 20
million ha and SR lands comprise 22 million ha
due to regeneration failures following depletion.
These are lhe lands that will grow the forests for
future generations to harvest and in assessing the
impacl of current managemem decisions on the
forest land base, a major concern is the rapid and
continuing increase in these SR lands. In 1960
about 5 million ha of productive nonreserved
foresl land were classified as NSR but by 1980
these NSR lands had increased to approximately
22 million ha. This transfer of land from a
slocked productive status to a condition that is
not Satisfactorily restocked continues at a signifi­
cant rale even though planting activities and silvi­
cultural treatments are undertaken in all pro­
vinces. Unfortunately the area of all plan led,
seeded and naturally regenerated lands is less
lhan the area of land depleted from harvest, fire
and forest pesIs and lhe result is a depletion of
foresl capital at a rale of 452000 ha/a. This con­
tinuing erosion of the land base will impact
severely on the future options for forest manage­
ment in Canada.

Changes in the volume of growing stock resull
from positive or negative growth-depletion
balances. A positive balance due to forest growth
or planting activities increases the growing stock,
and a negative balance from depletion and har­
vest reduces the volume. The small national
annual change in growing slOck volumes (51 mil­
lion m 3) suggests that lhe present imbalance in
the age-class distribution of the growing stock is
being perpetuated. Staled differently, a higher
level of harvesl (or IOlal depletion) for a specific
period of time could in some cases reduce the
rather high reserve of mature timber without se­
riously jeopardizing future harvests assuming
that most of the physical supply reported is eco­
nomically accessible. The problem is to ensure
that there are no major time gaps between the
liquidalion of older growing slOck and the matur­
ing of the younger stands. However, the magni­
lude of grow; ng slock reserves that will be carried
over inlo the future depends upon so many
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factors, technical, economic, social and political,
that it is largely a discretionary value judgement.

Conservative management tends to hold substan­
tial reserves as a hedge agai n5t catastrophic
losses rrom fire and forest pests. More specula­
tive management, following a "use it before you
lose it" approach, liquidates surplus forest capital
for various uses when market conditions are
opportune, and maintains a minimum reserve of
working capital. These judgements are renecled
in the allowable cut set at the management unit
level and are beyond the scope of lhis study.
A vailable information does suggest, however.
lhat most AACs are based upon quite conserva­
ti ve assumptions and are generally well below
the total sustainable depletion. Actual cuts seem
10 be below lhe allowable cuts, but informalion
on IOlal deplelion other than that in this study
are not available. For several reasons, sustained
harvest may not always be a realistic goal for all
management units. From a technical standpoint,
this may result from such severe imbalances in
age-class distribution that the unit is not viable in
itself and must be combined with other units.
Similarly, there are orten compelling economic,
social or political reasons for liquidating all avail­
able merchantable timber to prolong the life of
existing mills or communities. In situations such
as this there is no loss of growth or reductions of
future harvests so long as the areas arc regen­
erated after depletion.

Silviculture

Silviculture involves both forest renewal and
forest improvement operations. Renewal to

maintain the productive base after depletion is
the first priority and improvement of the existing
land base and the foresls on il is the second. They
complement each other and should be underta­
ken simultaneously with relative emphasis
governed by local condilions.

Forest renewal operations govern the availability
and characteristics of the long term timber
supply. They include: eSlablishmenl of seed
orchards, planling genelically superior tree
stock, seed-bed preparation prior to artificial or
natural seeding, and the modification of harvest­
ing systems to ensure regeneration following
depletion.



Forest improvement operations LO increase the
natural productivity and final yields are usually
undertaken in established stands and take several
forms. Cleaning in stands still in the regeneration
phase improves spacing and removes trees of
inferior quality and species. Thinnings and im­
provement cuttings in semi-merchantable imrna­
ture stands provide beller final yields of the more
valuable species and products. and sometimes
also recover the yields of trees that would be oth­
erwise lost to natural mortality.

CUlling operations in immature and partially
merchantable stands will become an increasingly
important source of supply when the demand for
low-quality material, such as that suitable for
biomass, improves. These and other selective op­
erations such as pruning and fertilization have a
much greater impact upon timber quality and
value than upon the total production of wood
fibre.

The present efforts in silviculture are well below
(hat required to maintain the land and limber
supplies at thc 1981 Icvels. About 20% of the
areas now being harvested, burned or devastated
by pests go out of production each year. In addi­
tion there is an accumulated backlog of land that
has failed to regenerate in the past and LOtals
about 22 million ha or 10% of all productive
lands in Canada that are devoted to forestry.

At present the area of stand improvement opera­
tion is quite small. about 67000 ha annually. al­
though it has increased greatly in recent years. In­
vestments in stand improvement have a short
pay-off period and have immediate application in
areas where mature timber is in short supply.
Despite problems in quantifying the overall
impact of forest improvement operations. it
seems evident that major increases in such areas
would be advantageous.

Policy options

There are at least three options available to

Canadians for the future management of their
forest lands:

I. Continue the present level of forestry activi­
ties and accept an additional loss of 9 million
ha in the slocked land base by the year 2000.
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2. Sufficiently increase the forest renewal and sil­
vicultural activities to maintain the productive
forest land base at its present level.

J. Greatly expand forest renewal to also reforest,
in crash programs. the backlog of SR lands
and so achieve an early increase in final yields
and annual growth ofat lenst 10%.

A detailed analysis is beyond the scope of this
study however the anticipated results of the
policy alternatives identified, is worth a brief
comment. For purposes of illustration, Figure 12
is included to depict the gains or losses that these
policies will effect.

Canada is a nation lhal depends on its forests for
its economic health and if growth and depletion
of the forest resource arc maintained at 1981
levels and forest land continues to go out of pro­
duction at current rates, future harvests could be
reduced 20 to 30%. This is the expected result of
Option I: the lowest level of input shown. This
policy option poses a simple Question: how long
can Canada remain in the forestry business if it
continues to reduce its forest land capital at pre­
sent rates?

If the stocked productive land base can be stabi­
lized near its 1981 area and level of productivity.
an expansion of silvicultural activities would
result in no further erosion of the land base. This
is level 2 in Figure 12. Option 2 would seem 10 be
a most realistic target for the year 2000.

To bring the backlog of NSR lands into produc­
tion (Option J) requires a major expansion ofsil­
vicultural activities. \Vhen restocked they would
increase total production by more than the 10%
their area would suggest because of the higher
growth and final yields in man-made forests.
This gain is between levels 3 and 5 in Figure 12.

To achieve the greatest return for any level of
forest renewal there are obviously advantages in
restricting the initial silvicultural effort mainly to

the more accessible areas having an average or
better level of site-Qu<llity, and in using the best
quality seed sources available.

Silvicultural operations have two major con­
straints, one economic and the other technical.

The most important economic constraint is the
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funding, usually governmental, required to keep
the forest resource at even its present level. The
pay-off for reforestation expenditures is well into
the future because it takes at least 80 years to
grow the majority of forests to maturity. In
competing for a share of the total funding
available, there is a natural tendency to favor
those activities with shOrl~term goals and pay­
offs. Also involved is a long-standing debate as to
whether expenditures are capital costs or operat­
ing costs, a question that in some respects resem­
bles that reputedly posed by ancient theologians
concerning the physical characteristics of angels.
Fortunately the operating cost concept seems to
be emerging as the winner. Thus, the concept of
maintaining inherited (forest) capital for the
common good appears to be gaining acceptance
in principle if not always in funding.

Several technical constraints also innuence forest
renewal activities. First, there is no common
standard as to what constitutes "satisfactory
stocking" both qualitatively and quantitatively.
Does a well stocked stand of aspen regeneration
making excellent growth constitute satisfactory
stocking if there are no existing markets in the
area for aspen, and a very good stand of white
spruce occupied the same site prior to harvest? If

there are 500 trees per hectare at maturity, would
the same number of seedlings 5 cm tall present
on the same area five years after it was harvested
constitute satisfactory slocking? National stan­
dards for stocking do not exist and the limited
regeneration survey data available is difficult to
integrate into reliable averages at the provincial
and national level. A comprehensive summary of
the real status of regeneration in Canada is
lacking. The last evaluation to common standards
for most of Canada , made by the Canadian
Forestry Service over 30 years ago, (Candy
195 I), is now largely obsolete because of the
rapid change in logging methods - from horses
to wheeled skidders and on-site processing
equipment. However, despite the lack of an ade­
quate data base for program evaluation and plan­
ning there seems to be no doubt about the seri­
ousness of the present and future regeneration
problem.

The second constraint is the technology and
logistics involved in developing expanded pro­
grams of forest renewal. To develop and organize
the facilities requires reasonable assurance that
the programs will be expanded to an appropriate
operating level at which it can be maintained or
expanded if necessary. Expanded seed collection



and processing, nursery production, site prepara­
tion, seeding and planting equipment, and
competent manpower to handle fhe programs
take much time and money to develop and
cannot be maintained if the funding is erratic and
from special shan-term economic make-work
recovery programs.

SUMMARY AND
CONCLUSIONS

The conclusions that emerge from this study sup­
pan neither a doomful prediction of imminent
disaster in the nation's forests, nor a highly op­
timistic forecast of how many times the future
harvest might be increased by intensive forest
management. Some of the 1981 images are sharp
and clear with the physical features, both good
and bad, readily seen and measurable: but in
others the focus is so poor that only the general
shape of the subject can be identified. In a few in­
stances the images are blank. Despite imperfec­
tions, the composite mosaic is adequate to por­
tray the main physical characterisfics of the
resource together with the general direction and
rate at which it is changing at the national and
provillciallevels.

The physical volume of timber available for har­
vesting (mature and overmature stands) at the
present rate of deplelion (from all sources har­
veSI plus fire and foresl pest losses) is surficienl
nationally to last for at least 40 years with a range
of 20 and 80 years between provinces: variation
between forest management units will be much
greater. Thus there are wide regional disparities
in timber supply as in other facets of the
economy. Despite distribution problems, there is
no question. that overall, lhe proportion of
timber available for harvesting is much greater
than that in forests with approximately normal
age-class distribulions. This would suggest that
the current volume harvesled could be tempo­
rarily increased where economic supplies are
available in order to bring age-class distributions
and the mature growing stock volumes closer to
normality. For example, forest management
units with surplus mature growing stock, which
are in the majority if the inventory reports are
correct, could have harvests greater than that
which they could sustain indefinitely after a rea-
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sOllable approximation of normality is achieved.
The converse applies in those units with deficits.
These purely fortuitous growing slOck surpluses
ifused wisely provide the foresl capital, or bridge­
funding required for an orderly transition from
largely unmanaged forests to managed forests.

The dark side of the piclllre is thaI all of the statis­
tical data are reponed in terms of the physical
supply and not the economic supply which
depends upon tree size, quality, species mix, log­
ging costs and infra-structures providing trans­
portation. processing, and forest maintenance
facilities. Also, the volumes of mature timber
reported in 1981 from emlier inventories could
not be updated for growth or depletion that took
place after the inventory was made - an average
time of about 10 - 15 years.

The volumetric change in growing stock capital
during lhe 1977-81 reporting period was quite
low, with long-term growth exceeding depletion
by 15%, providing only a 0.2% increase 10 the
total growing slock. The failure to update earlier
inventories might therefore have no significant
effect upon the total growing stock volume but it
could have a very major effect upon how it is dis­
tributed by age classes, and by geographic area
(some provinces have suffered disasterous losses
from fire and insect epidemics).

The sustainable growth component, the mean
annual increment to maturity for natural forests,
is a relatively stable bench-mark value from
which increases from silvicultural input can be
measured, or the annual growth equivalent of
changes in the stocked productive area base.
Bench-mark values lhemselves should be
refined as better yield/age dala for various foresl
conditions become available. To determine the
actual current growth, major improvements in
age class data and in ventory methodology would
be required.

Depletion. particularly the losses from fire and
insects, is subject to very wide variation about
the five year annual averages frolll one year to
the next and from region to another. This limits
the validity of fUllIre projections. At present.
only half of the volume depletion is utilized
Ihrough planned harvests. the other half is lost 10
fire and forest pests. Future increases in planned
harvesls depend greatly upon the extent 10 which
these huge losses can be reduced by improved



protection and prevention programs. Also, the
high risk of loss is a major constraint on invest·
ments in silvicullural programs designed to in­
crease future harvests.

However, the most serious long-term losses are
not in volume but in the continued erosion of the
slOcked productive land base. Available estimates
indicate that 20% of the areas logged, burned or
killed by insects and disease annually are not
regenerated and go out of production; about 72%
restocks by natural means and the remainder are
restocked by planted or artificial seeding. Even if
the estimated losses are heavily discounted to

allow for possible errors from differing standards
and evaluation techniques, it is evident that the
present level of silvicultural input for stand
renewal is well below that required.

At present there is some kind of silvicullural
input on about 233000 ha annually or about
0.1% of the total productive forest landbase.
While this is a very small proportion, it is many
times greater than that of 10 to 20 years ago
when silvicultural activities were almost
non-existent.

The major constraint on all of the silvicultural
operations, apart from funding, is that the return
from them is highly dependent upon species,
sland and site characteristics that cannot be deter­
mined from the level of inventory data now avail­
able. Because of this, the considerable body of in­
formation available from field trials cannot be ex­
trapolated in any meaningful quantitative way to
existing forest conditions. Estimates of impact
presented here are therefore largely intuitive.

In brief:

Overall, Canadian forests still contain a physical
supply of mature and overmature timber availa­
ble for harvest plus an adequate supply of imma­
ture stands that is sufficient to maintain or
modestly expand current levels of harvest on the
existing slOcked productive forest land base. But,
the base is being eroded by regeneration failures
and land withdrawals. Data for this latter cause
do not exist. To maintain the base, substantial in­
vestments in expanded forest renewal programs
are required. Such investments must be safe·
guarded by reducing volume losses from fire,
insect and disease which now almost equal the
lOlal volume harvested, and dissipate almost one-
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half of the long-term sustainable growth. Silvicul­
tural input in the form of forest renewal and illl·
provement programs have expanded greatly in
the last decade, but are still so small in relation to
the total forest area that they are not yet having a
significant impact on current productivity.

Major constraints on the foregoing are:

all inventory data available are expressed In

terms of physical volumes and areas of stand­
ing timber and at present cannot be equated
with the economic supply currently utilized.

wide deviations abollt the national average
for volume, growth and depletion estimates
exist at the provincial and management unit
levels.

the national data base for evaluating. planning
and implementing more intensive forest
management operations while superior to
that offormer years, is still extremely weak.

and finally:

Is Canada running ou1 of wood '! Current
statistics indicate that a surplus of old growth
timber is available for harvest, however,
these dala tend to mask the local and regional
shortages that do exist.

Are we planting enough trees'! About 20%
of the lands that are depleted annually due to
harvest. fire and pests go out of production
even though efforts in forest renewal have in·
creased markedly. Silvicultural activities
must be expanded if we are to maintain the
1981 land base for forestry.

Are we cutting too many? The data suggest
that harvesting levels can increase to take ad­
vantage of forecasted demands for forest
products, however all cutover lands must be
restocked immediately to ensure continued
economic prosperity from our forests.
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Appendix 1

Forest resource data

The major dala sources used in this study are Iislect in
the References. General descriptions of the major
components Forest Capital. Accruals to Capital and
Withdrawals of Capital and specific details penaining
10 aS5umpiions and computational methods are pre­
sented here.

Forest capital

The report entitled Canada's Fares! Inventory 1981
(Bonnar 1982) is used as lhe major source of informa­
tion on Canada's forest capital. Personal communica­
tion with all provinces resulted in some changes to lhe
previously published area and volume figures. New
data are presented for Alberta, and Prince Edward
Island and the existing data for British Columbia were
reworked to include the Tree Farm Licences. Minor
changes to the New Brunswick figures were made
upon the advice of the Department of Natural
Resources.

Canada"s forest capital is defined as the productive
nonreserved forest land of 221.03 million ha and the
growing stock volume of 21 536.29 million m3 .

Inventory data are generally gathered and reported on
a ten-year cycle, however, forests growing in remote
regions or in urban and developed areas may have in­
ventory cycles that exceed ten years. ew concepts
and systems of inventory are also being implemented
that make the cyclical inventory somewhat obsolete.
All of these factors influence the age and accuracy of
the data.

Table DI shows the percent distribution of inventoried
areas by the age of data and by province and territory.
Information for the four maritime provinces is general­
ly less than 10 years old with the exceptions of New­
foundland and a small area of New Brunswick. The re­
maining provinces have inventoried at least 80{}'t1 of
their resource within the lasl 20 years with the excep­
tion of Alberta which will have new invenlOry data

TABLE 01

Age of Dala on Forest Capital'

Inventoried Areas

Percent of Dala Taken Years Ago

Province or Territory o'" IO 10'" 20 20T

Newfoundland 81 19
Nova Scotia 100
Prince Edward Island 100
New Brunswick 98 2
Quebec 82 18
Ontario 58 34 8
Manitoba 41 56 3
Saskatchewan 51 47 2
Alberta 17 3 80
British Columbia 56 44
Yukon Territory 100
Northwest Territories 44 25 31

Canada 55 35 10

1. Bonner 1982
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TABLE 02

Accuracy of Data on Canada's Wood Volume'

Description

Total for Canada
Total of Inventoried Areas
Total of Provincial Inventories

I. Bonner 1982

Wood Volume
(J 000 000 m')

23 046
19921
19220

Accuracy
Percent

±6
±4
±2

available in 1984. The Northwest Territories uses infor­
mation on 31 % of its forest area that is more than 20
years old.

The accuracy of the data in any statistical report is of
paramount concern, because it will influence the re­
sulting inferences or conclusions drawn from the data.
For the figures on [orest capital in wood volume the
sampling accuracy at the time the estimates were made
is presented in Table D2; no accuracy statement is
available for the area figures, however it is estimated
to be comparable to the percentages shown for volume.

Accruals to forest capital

Two data sources are available concerning accruals to
forest capital. Bickerstaff et al (1981) provides figures
on the growth of Canadian forests. Brace and Golec
(1982) report statistics on silvicultural practices imple­
mented to maintain or enhance the productivity of pro­
ductive forest land. The provinces of Nova Scotia,
Prince Edward Island and Manitoba provided new
additional data for the study.

Growth. Forest growth is quantified in terms of
mean annual increment to rotation age (MAIl'). Bick­
erstaff et al (I 981), provide estimates for the forest re­
gions of Canada and average figures for each province
or territory based on inventory data and other plot
measurements. These MAIl' data when multiplied by
the areas of stocked productive forest land. provide es­
timates of the annual growth that Canada's forests are
capable of producing.

The mean annual increment to rotation age of naturally
established unmanaged stands of average stocking is
used as the index of growth for both technical and
practical reasons, namely:

Direct relationship to yield, growing stock. existing
inventories and allowable cuts;

Independent of existing age-class distributions in
forest management units;

Relative stability changing only slightly for 10 years
or more, above or below rotation age;

A simple currently attainable bench-mark or
datum line level of productivity against which
future increases brought about by improved
management can be measured.

Useable approximations of its magnitude c<ln be de­
rived from quite diverse sets of available invenlOry
data.

Equal to the volume of depletion that can be sus­
tained indefinitely with an approximately normal
distri but ion of age classes.

When the MAIl' figures for each province are multi­
plied by the area of land that is not satisfactorily re­
stocked (NSR), the resulting product is an eSlimate of
growlh loss on idle productive forest lands. Table 03
summarizes the MAIl' data used in developing the
growth statistics.

Growing stock. Because of the praclical importance
of distinguishing between softwoods and hardwoods in
any comparison or growth and depletion, the mean
annual increment was subdivided into softwood and
hardwood components on a pro rata basis according to
the proportions present in the 1981 growing stock. No
diITerence in growth between species was taken into
account.

Tables of mean annual growth on stocked productive
nonreserved forest land are developed on the premise
that the 1981 invenlory figures for area are current,
i.e., the regeneration failures have been classified as
"not stocked" and the areaS regenerated by planting
and by natural means have been classified as
"stocked."

These assumptions may not hold for all of the data.
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TABLE D3

Mean Annual Increment by Province and TerrilOryl

Provi ncerre rri lOry

Newfoundland
Nova Scotia'l
Prince Edward Island 2

New Brunswick
Quebec
Ontario
Manitoba\!
Saskatchewan
Alberta
British Columbia
Yukon Territory
Northwest Territories

Canada

I. Bickerslaff er 01. 1981
2. New provincial information

Mean Annual
Increment to
Rotation Age

(01 3/l1a/<l)

1.1
2.3
2.1
1.9
1.6
1.7
1.6
1.8
1.8
2.3
0.6
0.5

1.7

Range

0.4-1.3
2.0-25
0.5-8.0
1.5-2.8
0.8-2.7
1.4-2.4
0.5-2.5
0.7-2.0
0.7-2.3
1.3-5.7
0.2-0.8
0.2-0.8

0.2-8.0

Rotation Age
(years)

70-100
70-100
70-100
70-100
70-100
70-100
70-100
70-100
70-100
70-100

100
100

Many provinces only update their records on a cycle of
10.20 or 30 years as shown in Table 01. BUL in British
Columbia. II province containing abOUI 451M:1 of Cana­
da's growing sLOck volume. the updating cycle is con­
tinuous so (hal records are always current to within 6
months. h can be argued therefore that the growth lig·
ures used in this repon are <lppropriate for the period
covered.

Natural regeneration. Depleted lands. if left in an
untended stale will eventually regenerate to a cover of
forest vegetation. This vegetative cover may lHke
several decades to produce and mayor may not be
composed of commercial tree species. Productive
forest land that is growing noncommerciallree species
is also considered to be not satisfactorily restocked
( SRl.

The report of Brace and Golec (1982) provide figures
for the percentage of c1earcut lands that regenerate
naturally within ten years. Provincial and territorial
forestry agencies provided estimates of natural regen­
eration on burned over lands. These data are listed in
Table D4.

Statistics pertaining to the rate of regeneration on har­
vested lands and burned-over lands are not maint<lined
or published on a regular basis.

Silvicullural praclices. Silviculture is the af! and sci­
ence of tending the forest. Silvicultural practices have
been implemented in many provinces but a national
summary of a few selected activities only became
available in 1982. These'data are primarily concerned
with area harvested. area of site preparation, area
planted. area of direct seeding. and area of stand
tending. Many of these data are based on estimates de­
veloped by Brace and Golec. Some agencies do not
maintain all of the records that the national statistics
program needs.

No nationwide estimates of forest capability are pub­
lished for lands available for timber production. Thus
the growth rates used for treated lands are the same as
those of the' natural forest. Procedures to estimate
forest capability. developed for the Canada Land
Inventory. are reported by McCormack (967). Seven
capabilily classes based on estimates of mean annual
increment pertain to the producti vity of the best spe­
cies or group of species adapted to the site at or near ro­
tation age. The rate of growth is for normal, fUlly
stocked stands that could be produced with good forest
management techniques. Unfortunately these esti­
males. which are benchmarks of optimum prOductiv­
ity. were only developed for those areas where alterna­
tive uses of marginal lands were a major factor in land
use planning.
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TABLE D4

Estimates or Percent alural Regeneration \Vithin 10 Years

Average Annual Percent of Area

Province or Territory Cleur
CUll

PartiaP
Cut

Scarified 3

Land
Pest 3

Damaged
Land

Old'
NSR

ewfoundland 30 100 100 SO 80
lova Scotia 30 100 100 SO 80

Prince Edward Island 30 100 100 SO 80
New Brunswick 30 100 100 SO 80
Quebec 30 100 100 67 80
Ontario 28 100 100 SO 80
Manitoba 21 100 100 75 80
Saskatchewan 30 100 100 75 80
Alberta 20 100 100 75 80
British Columbia 30 100 100 72 80
Yukon Territory 30 100 100 SO 80
Northwest Territories 30 100 100 SO 80

I. Brace and Golec 1982
2. Provincial/Territorial Forest Agencies
J. Author's estimates

Withdrawals of forest capital

Three major sources of data are available. Records of
harvest production are collected and published by
Statistics Canada. The Pelawawa National Forestry In­
stitute collates and publishes the annual statistics on
forest fires. Losses attributable to foresl pests are col­
lected and reponed by the Forest Insect and Disease
Survey. Canadian Foreslry Service.

The basic depletion dala for cUlling. fire and forest
pests are currently reponed either in terms of volume
or area. Ideally bOlh volume and area should be mea­
sured and recorded to maintain up-to*date invento*
ries. but because of practical difficulties in so doing.
available slatislics report only volume or only area.

The area and volume standards used in reporting de­
pletion also vary greatly. For example: fire statislics
repon the gross area of foresl land burned and include
nonproduclive areas such as muskeg, rock barrens.
elc.. on all forest land. whereas the cut or harvest
repons give the utilized volume on nonreserved pro­
ductive forest land. Therefore, to make the available
reponed statistics approximately comparable it is
necessary to transform them to a common base.

The common base adopted for area is Ihe stocked pro­
ductive nonreserved forest land from which the cur­
rent growing slack has been depleled. For Ihe volume
base, Ihe volume harvested is that reported as utilized:
for insects and disease the volume of mortality pertains
to the forests available for harvesL. Where only
volume or only area was reponed lhe missing statistic
was approximated by using the appropriate average
yield in cubic metres per hectare from Appendix 4.
Tables 1.2 or 1.3 (Q compute a "derived" area or
volume equivalent for the missing variable. Thus for
each province and territory. roughly comparable
paired area-volume depletion statistics are presented.

These approximations have obvious shortcomings.
but until more sophisticated and systematic depletion
data are available. they do serve to bring existing slatis­
tics to a simple common base. Data characteristics or
limitations peculiar to either cutting. fire or forest
pests are indicated in the presentation of their statis­
tics. However. there is a general limitation which
cannol be isolated in the available data. i.e., the possi·
bility of double counting. For example. cutover areas
and those subject to severe insect infestations may
sometimes be burned over later. Overall, the inflation



of the lOtal depletion from double counting is not
likely to exceed 511{1.

1-1 an-cst. Records of forest harvest (Statistics
Canada) report the species Cllt. the net volume of
wood utilized and the general product (roundwood.
sawlogs. fuel wood elc.). No data on are<ts harvested
are provided. Mosl provincial or territorial i.lgencies
maintain these area figures in their district and regional
offices but they are not always available at the provin·
cial reporting level. The areas of harvest used in this
study are those reported by Brace and Golec (982).

The <innual allowable cut (AAC) is the volume of
timber that can be harvested annually on <.I perpetmtl
basis. It is usually computed for a specified period. i.e..
five years. and is based on assumptions concerning
annual growth, losses to forest pests and wild fire and
the maintenance of the land base for timber produc­
tion. The AAC can be raised if the levels of forest
growth. forest renewal and protection and utilization
are increased and it can be lowered if land is withdrawn
from forestry uses or if pest and fire losses become
epidemic.

The areas and volumes harvested for the period
1975-1980 are shown in Appendix 4. Table 3.1. and a
comparison of the average annual harvest with the
AAC is presented in Appendix 4, Table 3.1.1.

Fire. Annual fire statistics primarily report the
num bel' of fires. their cause and the area of forest land
thaI was burned. These data are maintained by each
province and the national effort in this areu is coor­
dinated by the Canadian COml1lillee on Forest Fire
Contro!. Clark (1983) has summarized these data for
the period 1977·1981.

There are two major factors that condition the use of
fire statistics in assessing the depletion of C:tnada's
forests. First. the total area burned includes both pro·
ductive and non productive forest land. Second. the
statistics provide no estimates of volume of wood
destroyed.

For the purpose of this report it was necessary to devel­
op estimates of burned area on forest land available for
timber production. This was done by adding the areas
of burn l reported under classes "merchantable
timber'" and "regeneration and immature" for the
}'ears 1977·1981 and deriving an average annual area
burned for the five year period. These areas are shown
in Appendix 4. Table 3.2.

Very little information is available on the volume of

Detailed data were provided by G.5. Ramsey. Pel;l\.\,l\.\a Nalional
Forestry Institule. Chalk River. Ontario.
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wood killed by fire. Because of this. a burned volume
equivalent was derived for each province. The area of
stocked productive nonreserved forest land that was
burned, was multiplied by the average yield per hectare
for inventoried lands as shown in Appendix 4. Table
1.2. Results are tabulated in Appendix 4. Table 3.2

Pesls. National estimates of the losses resulting
from infestations by insect and disease are available in
the report "Forest Insect Conditions in Canada 1981"
by Sterner and Davidson (1982). This publication is a
consolidation of damage and depletion information
provided by the Forest Insect and Disease Survey starr
in the six regional establishments of the Canadian
Forestry Service. Internal reports of the Canadian
Forestry Service were used to provide estimates of
losses due to mortality from individual pests. by
province/territory.

Losses from insect and disease are much more difficult
to Quantify than depletion by clilling and fire. and the
methodology is still being developed. Problems arise
mainly because of the following factors:

Both insect and disease damage tends to build lip
over a period of years and the mortality resulting
from it may also occur over a considerable time
spread.

In stands of a single species not all trees may be
affected. and in mixed stands even the complete
loss of a single species only partially depletes the
stand.

Some of the mortality associated with insects or dis·
ease cannot be separated realistically from the
normal mortality that results from inter-tree
competition or in overmature stands from their
natural decadence or norm<lllife span of trees.

Some of the differences reported between regions
may renect difTerences in damage appraisal tech­
niques still under development rather than real
difTerences.

The area equivalents of the mortality are computed
using the volume of mortality di\ ided by the Yield
Available for Harvest as set out in Appendix 4. Table
1.3. These hypOlhetical computed values are much
smaller than the total areas of the infestations because
of the partial damage within stands and between species
and its spread over time.

Sah'age. Salvage operations generally take place on
areas devastated by major fires or pest outbreaks. It is
an attempt to utilize the damaged timber for economic
gain before insects. disease and decay render it useless.

Most forestry agencies conduct salvage operations
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TABLE 05

Area Salvaged as a Percentage
of Depleted Area by Cause'

Average Annual Values 1977-1981

Province or TerrilOry

Newfoundland
Nova Scolia
Prince Edward Island
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Yukon Territory
Northwest Territories

% Salvaged
Burns

2
25
80
25
20

I
3
3
3

50

%S:'lhaged
Pests

35
35
40
35
20

I
3
3
4

70

I. Provincial/Territorial Forest ry Agencies.

depending upon the severity and extent of the attack
on the foresl. However. statistics on the volume of
wood salvaged are not differentiated from the statistics
on wood harvested. No area figures are reported. In an
attempt to determine the extent of this operation. the
provincial and territorial forestry agencies were con­
tacted and provided the area estimates of salvage for
burns and pests shown in Table 05. These data were
used in conjunction with the total areas lost to fire and
pests to approximate the areas salvaged.

The volume of wood salvaged on these operations was
estimated at 30% yield for burn salvage areas and 601)(,
of yield for pest salvage areas.

Period of stud)'

The foresl inventory of Canada is taken and published
every five years (Revised Statutes of Canada 1971),
The period covered by this report is 1977·1981.

In terms of forest change. il is a relatively short interval
to detect trends and assess their affect on the resulting
volume-area balance. However. because official statis­
tics on silvicultural activities and pest damage became
available for the first time. it was appropriate to assess
their usefulness in evaluating the overall forestry SillJ<.l­
tion in Canada. The growth-depletion figures used in

this report are averages based on tolals for a five-year
period. Ideally the years involved in the period remain
constant, however in this study the years differ for
some components because of variable reporting dates.
For example. the datil on silvicultural activities such as
tree planting and sland tending are given for the period
1975-1979. whereas the statistics for pest losses are for
the period 1977-1981. These differences may ha\e a
slight inOuence on the resulting volume-area balance:
subsequent studies will have standard reporting
periods.

The periods related to each component are shown in
Table D6.



50

TABLE 06

Year of Inventory and Periods of Change

Description

Forest Clpitallnventory

Accruals to Capital
Growing Stock Growth

Natural Regeneration

Silvicultural Practices

Depiction of Clpital
Harvest

Burn

Pests

Period or
Year

1981

1977-1981

1975-1979

1975-1979

1977-1981

1977-1981

Comments

45% of data are morc
than 10 years old.

MAl r is a measure
of long-term growth
and is not inOuenced
by age of delta.

Correlated to
depiction from harvest,
burns. and pests.

First five-year report

Area datu arc taken
fr0111 silviculture
statistics.

Estimates of merchan­
table volume destroyed.

Volume of mortality
only. Area equivalents
were derived.
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Appendix 2

Terms and definitions

These terms and definitions are largely taken from the
references that follow; if no number is given in bra~k·

ciS at the end of a definition, {he definition is specific
to this report.

References.

I. Bonnar M.G. 1978. A Guide 10 C:.madian Forest In­
ventory Terminology and sage. (2nd ed.). Pub­
lished for the Canadian Forest Inventory Commit­
tee by the Canadian Forestry Service, Dept.
Environment. 57 PI'.

2. SOCiCL)f of American Foresters (SAF): Forestry
Terminology, 3rd ed. Published by SAF, Washing­
lOn, D.C., 1958.

3. Society of American Foresters (SAF): Terminology
of Forest Science, Technology Practice and Pro­
ducts. Multilingual Foreslfy Terminology Series
No. I, Published by SAF, Washington, D.C., 1971.

4. Empire Forestry Association (EFA); Bri!ish Com­
monwealth Forest Terminology, Part I. Published
by EFA, London, England, 1953.

5. Brace L.G. and PJ. Golec 1982. Silviculture Slatis­
lies For Canada. 1975-80 orth. For. Res. Cenl.
Info Rep. NOR-X-245. Can. For. Serv., Dept Envi­
ronment EdmonlOn. Alta.

Age

Even-llged: Of a forest, stand. or forest type in
which small age differences exist between indi­
vidual trees (l). The maximum differences in
age permilted is usually 10·20 years~ if the stand
will not be harvested until it is 100-200 years
old. larger differences up to 25% of the rotation
age may be allowed (I).

UnHcn-agcd: Of a forest. stand. or forest type in
which intermingling trees differ markedly in age
(]).

The minimum difTerence in age permitted in an
uneven-aged stand is usually 10-20 years.

Burn (Burned-over): Land that has recently been
burned (I).

Cleaning: a cultural operation in stands not past the
sapling stage of eliminating or suppressing (slash­
ing) undesireable veget.ation mainly woody so as
lO favor the better trees. (3).

Clear cut: A silvicultural system in which the old
crop is cleared over a considerable area at one
time (JJ.

CUlover: An area of forest land from which some
or all the timber has recently been cut (I).

Fertilizing: The addition of nutrients 1O the soil
(in organic or inorganic form) (5).

Foresl Innntory Type:

Reconnaissance: An exploratory. extensive
forest inventory with no detailed estimates ob­
tained (I). A formal sampling design is generally
not used. and no precision estimates are
obtained.

Regional: A det<'liled, extensive forest inventory
for planning on a regional or provincial basis (I).

Major forest types are usually mapped, with esti­
mates given for each ·type. Precision estimates
given for tOlal inventory volume.

Management: A detailed, intensive forest inven­
lOry ror management purposes, of an area man­
aged as one unil (I). The forest types are usually
mapped in detail with estimates given for each
type. Precision estimates given for total inven­
lOry volume.

Operalional: An intensive forest invenrory of a
small area for harvesting purposes (1). Individual
stands are mapped. with estimates given for each
stand.

Foresl Types

Softwood: A forest type in which 76-100% of the
canopy is coniferous.



Mixcdwood: /\ forest type in which 26-75% of the
canopy is coniferous.

l-I:udwood: A forest type in which 0-25% of the
canopy is coniferous.

Land Status

Resen'ed (Land): Forest land that by law or
policy is not available for the harvesting of forest
crops (I). Also referred to as Alienated Land.

Nonresenred (Land): Forest hmd that by law or
policy is available for the harvesting of forest
crops (I).

Federal Land: Crown land within the jurisdiction
of the federal government.

Pro,'incial Land: Crown land within the juriSdic­
tion of a provincial government.

Pri \,ale Land: Land thai is not the property of the
Crown (I).

IVhtturity Class

Regeneration: The renewal of a forest crop by
natural or artificial means, Also lhe new crop so
obtained (4). The new crop is generally less than
one metre in height.

Immature: In even-aged management, those
trees or stands that have grown past the regener­
ation stage, but are not sufficiently developed to

be harvestable (except for thinning operations)
(I).

M alUre: Stands or forest types at or near rotation
age. Growth has culminated,

Q,'ermalure: Stands or forest t)'pes past rotation
age. Openings in canopy as a result of mortality
becoming apparent.

Pesls: Insects and diseases causing damage and mor­
tality to trees growing on forest land,

Pes I conleol: Reduction or elimination of harmful
insect or disease populations by chemical. biolog­
ical. or mechanical means (5).

Producli ,'ity

Producli\'e: Forest land that is capable of produc­
ing a merchantable stand within a reasonable
length of time (I).
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Unproductive: Forest land that is incapable of
producing a mcrchanlable stand within a rea­
sonable length of time (I >. and specifically
having a site index r<lting of less than 5 m at base
age 50. Includes muskeg, rock, barrens,
marshes, meadow, etc. within forestland area.

Pruning: The removal of live or dead branches from
the bole of a tree for a variety of reasons e.g. to

improve access or the quality of lumber sawn
from the bole (5).

Scarificalion: Loosening the top soil of open areas,
or breaking up the forest Door, in preparation for
artificial or natural regeneration (]).

Seeded: the artificial sowing of seeds in an area by
manual or mechanical means (5),

Broadcast seeding: The scattering of seed more
or less evenly over a whole area on which a
foresl stand is 10 be raised (3).

Natural seeding: The seeding of an area by natu­
ral means, i.e. from slash borne seeds or from
standing, seed-producing trees (5).

Partial-seeding; Seeding confined to limited
areas, e.g., drills, strips, patches (spots), nests,
generally according to a regular spatial pattern
(5) .

Sile Capability: The mean annual increment in mer­
chantable volume that can be expected for a
forest area, assuming it is fully stocked by one or
more species best adapted to the site. at or near
rotation age (I), Expressed in cubic metres per
hectare.

Sire Quality: A measure of the relative productive
capacity ofa site for one or more species (I),

Stocking: A qualitative expression of the adequacy
of tree cover on an area. in terms of crown
closure. number of trees. basal area, or volume,
in relation to a preestablished norm (l). In this
context. tree cover inCludes seedlings and
saplings, hence the concept carries no connota­
tion ofa particular age.

Degree of stocking may be classified as:
(a) Stocked versus Nonstocked;
(b) Understocked. Fully Stocked. or Over­

stocked. It may also be expressed as a per­
centage of Ihe preestablished norm or stock­
ing factor.



Stocked Forest Land: Land supporting tree growth
(1). In this context, tree growth includes see­
dlings and saplings.

Not Satisfactorily Restocked (NSR) Forest Land:
lands that have failed 10 regenerate adequately
within 10 years of harvest or deslruction.

Thinning: A felling made in an immature crop or
stand in order primarily 10 accelerate diameter
increment but also, by suitable selection 10 im­
prove the average form of the trees that remain
(3).
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Undetermined: Data not available or not relevant.
(I).

Weeding: Generally, a cultural operation eliminating
or suppressing undesireable vegetation, mainly
herbaceous, during the seedling stage of a forest
crop and therefore before the first cleaning, so as
to reduce competition with the seedling stand. If
it is done with chemicals, it is termed chemical
weeding. (3).
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APPENDIX J

PROVINCIAL AND TERRITORIAL MERCHANTABILITY STANDARDS

tvlinimulll Tree Size
(di<ll11clcr at breast height)

outside bark
Stump
Ileight

Minimum Top
Diameter

(inside b,lrk)

Newfoulldland 90 15 7.6
Prince Edward lsland* 90 25 8.0
Nova Sl:otia 9.0 variable. 9.0

'l\crage is 10
New Ilrunswick 12.0 30 7.0
Quebec 9.0 15 9.0
Ontnrio 10.2 30 7.0
Manitoba 9.1 30 7.6
Saskatchewan 9 t .10 7.6
Alberta 10.2 .10 7.6
British Columbia" 17.5 30 10.0
Yukon Territory 9.1 30 7.6
Northwest Territories 10.2 30 10.2

P.E.I. reports gross 10lal \ olulllc
B.C. rcpons net lllcn.:han(able \ olumc (rcdw.:ed for llefcl"l and cull)
;\ II 01 her pro\ inr.:cslt crri wries rc port gross lllcn.:ha 1l1abk \ 01 um c
Ih:ll has nOI been rcdlll:ell for dcfcl'L
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Provincial and territorial forest inventory characteristics

Newfoundland: In the Newfoundland Management
Inventory, no volumes are obtained from ill1ll1a~

ture [orests.

Prince Edward Island: Volumes are gross total.
Classification of data by ownership, status, age,
and site is not yet available.

Nova Scotia: Because of the recent spruce budwOfm
epidemic significant forest changes have taken
place but have not yet been measured. Hence no
details are given for Cape Breton.

New Brunswick: The inventory data are not available
by site classes.

Quebec: The inventory data are not available by site
classes.

Ontario: The new inventory of sOllthern Ontario is
currently underway. Data are not yet available.

Manitoba: The southwest corner of the province is
being inventoried. Preliminary figures indicate

unexpectedly high forest areas and hardwood
volumes on the private, predominantly agricul·
tural lands. These changes will be incorporated
in the next national report.

Saskatchewan: The province intends to have the
commercially available forest classified by age
and site before 1986.

Alberta: The data given are old data, of doubtful
accuracy. New inventory data will be available in
1984.

British Columbia: Volumes are net merchantable.
The dal<! includes an estimate of private forest
land that is inventoried but n01 available for
computer summary.

Yukon Territory: A reconnaissance inventory of all
forest land is currently in progress and will be
com pleted by 1986.

Northwest Territories: A reconnaissance inventory
of a major part of the NWT was completed in
1981
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Appendix 4

Tables or Forest Capital, Accruals and Withdrawals Page

I. FOREST CAPITAL

. 57

.............................. 61

1.1 Forest Capital in Land Area and Wood Volume.
1.2 Growing Stock Areas and Volumes on Forests Available

for Timber Production 1981 .
1.3 Area and Growing Stock Maturity Classification .
J.4 Distribution or Forest Capital Relative to Maturity

Class and Stocking. . .
1.5 ISR Forest Land Areas by Disturbance and Years.
1.6 NSR Forest Land Areas by Disturbance and

Province or TerriLOry .

58
59

60
61

2. ACCRUALS TO FOREST CAPITAL

2.1 Estimates of Mean Annual Growth to Volume of Forest
D~I.1 62

2.2 Forests Renewed by Planting and Seeding 1975-1979. 63
2.3 Forest Lands Treated by Fenilizing, Thinning and

Pruning 1975-1979. 64
2.4 Nalurul Regeneration and Annual Accruals of Area and

Volume to Forest Capital 1975·1979. . 65
2.5 Annual Accful.llstoStocked Area 1975-1979. 66
2.6 Annual Volume Growth from all Sources. .. 67
2.7 Accrual of Areas Relative to Source. .. .. 68
2.8 Volume Growth Relative to Source. 69

3. DEPLETION OF FOREST CAPITAL

73

74

71
72

. 70Mean Annual Area and Volume Harvested 1975-1979.
Comparison of Annual Allowable Cut and Volume of
Harvest .
~'lean Annual Area and Volume Burned 1977-1981. .
Depletion by Major Insects Mean Annual Volume
Losses rrom Mortality 1977·1981. (Millions 111 3) •••.•••.•.•..•••

Depletion by Major Diseases Mean Annual Volume
Losses rrom Mortality 1977-1981. (Millions m3 ). .

Depletion By Major Pests Mean Annual Volume
Losses rrom Mortality 1977-1981. (Millions m 3 ). 75
Average Annual Area Depletion rrom all Sources 76
Average Annual Volume Depletion rrom all Sources. 77
Depletion or Area Rel<ltive to Cause. 78
Depletion or Volume Relative to Cause. 79

3.4

3.6
3.7
3.8
3.9

3.5

3.1
3.1.1

3.2
3.3

4. STATUSOFFORESTCAPITAL

4.1
4.2
4.3
4.4
4.5

Are<l Status or Forest Capit<ll.
Volume Status or Forest Capital.
Sof!wood Volume Status.
Hardwood Volume Status. . .
Forest Capital Lying Idle: Area and Volume
Growth NOl Realized .

80
................. 81

82
83

84
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Table 1.5 NSR Forest Land Areas by Disturbance and Years Productive Nonrcscrvcd Forest Lllild

PERIODS AND ARE/\SI

1 000000 h" Pcn:cnlof
N:tliOI1HI

Disturbance Upto 1960 1961-1965 1966-1970 1971-1975 1976-1980 Tolal 1'01;\1

CULover 0.001 0.272 1.075 0.454 1.802 8
Burn 0.006 0.032 2.001 2.171 0.808 5.017 23
Pest 0012 0.013 0.025
Other 0.471 1.223 1.566 0.409 3.669 17
Undetermined 5.225 1.453 1.488 1.631 1.604 11.401 52

Cill1ada l 5.231 1.956 4.984 6.456 3.287 21.914 100

Five-year Average 0.391 0.997 1.291 0.657

NOTES:

I. Bonnar 1982 and Provincial Forestry Agencies.
2. Totals may nO! add due 10 rounding.

Table 1.6 N.S.R. Forest Land Areas by Disturbance and Province or Territory Productive Nonreservcd Forest Land

D1STU RBANCE CLASS'
Province 1 000000 h" Percent of

or National
Territory Cutover Burn Pest Other Undetermined Tolal TOlal

Newfoundland 0.285 0.121 0.024 0.035 0.003 0.467 2

Nova Scotia 0.044 0.044

Prince Edward Island 0.011 0.001 0.025 0.037

New Brunswick 0.124 0.027 0.136 0.287 1

Quebec 1.3 11 2.613 0.002 0.383 0.096 4.404 20

Ontario 0.001 3.734 3.735 17 _

Manitoba 1.799 1.799 8

Saskatchewan 0.068 0.418 0.099 0.585 3

Alberta 0.023 0.017 5.725 5.765 26

British Columbia 2.973 2.973 14

Yukon Territory 1.798 1.798 8

Northwest Territories 0.003 0.016 0.019

Canada2 1.802 5.017 0.025 3.669 11.402 21.914 100

NOTES:

1. Bonnar 1982 and Provincial Forestry Agencies

2. Totals may not add due to rounding.
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